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MpvBeneHbl cBeAeHUA O reonornm mectopoxaeHua HadranaH. CoctaB HedTel M3yyanca COBPEMEHHbIMU MHCTPYMEHTAbHbI-
MW MeToZamu aHanuza. Mo cogeprkaHuto 6aaropoaHbIX MeTanNoB HadTanaHcKkaa HedpTb NPEBOCXOAUT HEDTU OCTaNbHbIX MECTO-
porKaeHu AnwepoHa. OTAnYMTeNIbHOM YepTon NedebHOoM HadTanaHCKoOM HedTM ABNSETCA NPEBAIMPOBAHME TMAPOHACBILEHHbIX
LUMKANYECKMX YIIeBOA0POAOB C AeKarnapoHadTasimHamm B ux coctase (m/z 95) ~ 59,68—60,12 %, B OT/iMuMe OT TONIMBHOMN HepTH
AnwepoHa (m/z95) ~ 5,82-11,21 %. OTMe4eHO, 4TO NPV MMKPO6UaIbHOM BO34EMNCTBMM Ha NPO6LI HEGTH MPOUCXOAAT U3MEHEHMS
He To/bKo YB-cocTaBa, Ho M buomapkepos. HedpTn mectoporkaeHns HadranaH nmetoT B coctaBe 60/blLIOE KONMYecTBO popamm-
HUbep n xTnodayHbl, CTaBLIKE, NO-BUAMMOMY, B PE3Y/bTaTeE FTEOXMMUYECKMX NPEBPALLEHWNI, NneyebHOoN HadTanaHCKoN HedTbHo.
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The paper contains information on geology of the Naphtalan field represented by the Upper Cretaceous to Quaternary deposits. Fora-
miniferal layers and the Maikopsky formation are the main oil bearing formations. It was found that the Naphtalan therapeutic oil dif-
fers from Azerbaijanian fuel oils in terms of both hydrocarbon individual composition and type of content. Composition of the Naph-
talan field oil was examined using the state-of-the-art instrumental methods of analysis. It is shown that the majority of the Naphtalan
oil samples are classified as B-1b type with predominance of bi-naphthenes. For the first time, the ICP/MS method was used to
determine the noble metals. In terms of noble metals content, the Naphtalan oil is superior to the other Absheron fields. It is noted
that the distinctive feature of the therapeutic oil is large amount of saturated cyclic hydrocarbons with decahydronaphtalene in their
composition (m/z = 95) = 59.68 + 60.12 % unlike fuel oil, where the amount of saturated cyclic hydrocarbons makes = 5.82 + 11.21 %.
It was found that the microbial impact on the Naphtalan oil samples causes changes not only in HC content but also in biomarkers.
Microbial processes affect not only n- and isoalkane, but also sterane and hopane HC. It is likely that the process of the Maikopsky
oil properties change towards formation of non-flammable therapeutic oil was also affected by transgression of the Akchagylsky
Sea, which had covered the territory with brackish water that permeated the upper Maikopsky horizons. As a result, physical and
chemical and hydrochemical setting have changed towards the general deoxidization and intensification of bacterial redox trans-
formations of petroleum hydrocarbons. Obviously, the Maikopsky Fm productive in the Naphtalan field contains a large amount of
foraminifera and ichthyofauna, which influenced the organic composition of biomass that became the therapeutic oil as a result
of geochemical transformations.

For citation: Babaev F.R., Martynova G.S., Maksakova O.P, Nanajanova R.G. Oil of the Naphtalan field. Geologiya neftii gaza = Oil and gas geology. 2018;(5):87—
94. DOI: 10.31087/0016-7894-2018-5-87-94

Hedts MmecTopokmennss Hadranau siBisietcst peHo-
MEeHAaJTbHOI C TOUKY 3peHNst iede6HOTro Bo3eiicTBust. O6
9T0It HedTM HanmcaHo 6osee 2000 HayuHBIX paboT. B oc-
HOBHOM OHM TTOCBSIIIIEHBI JIeUeGHOMY IeiCTBUI0 HeTH
" ero pesyabTaTam. [IpoBemeHo 6OJbIIoe YMCIO KOHpe-
PEeHILINIT pa3HOTO YPOBHSI, ITOCBSIIEHHBIX 0OCY;KIEHMIO U
YCTAHOBJIEHUIO MeXaHM3Ma JIeYeOHOTO NeVCTBUS ITOM
Hed™. HecMOTpSI Ha APEBHIOI MICTOPUIO VMCIIONIb30Ba-

HUS 1euebHoi HadTasaHCKoi HedTH, B HeDTSIHOI reo-
JIOTMYECKOVi TUTepaType MOUTU HeT CBeeHUI O ee TMpo-
UCXOKIEHUMN.

lTeonorus MmecTOpoOKIAEHMS

OcHOBHbIMM He(DTEHOCHBIMM CBUTAMU MECTOPOXK-
nenust Hadraman B mpemesnax paspe3a TPETUUHBIX
OTJIOKEHMIT SIBNSAIOTCST  popaMuHUGbEPOBBIE CIOU U
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Majikorckass cButa. st 06pasoBaHMSI U COXPaHEHMUS
3asiexkeit HeTM MecTopokmennst HadbranaH cyiecTBeH-
HOe 3HaueHMe MMeeT JIMTOJIOIMYECKUIA COCTaB ITOPO.
B pab6ore [1] mpuBeeHbI TaHHbIE, KOTOPbIE YTOUHSIOT
re0JIOTUYECKYIO CTPYKTYPY, MMEIOIIyI0 GJIOYHOe CTpoe-
HIe ¥ Pa3sOUTYIO PSIIOM OU3BIOHKTMBHBIX HapYIIEHUIA.
B ucwoiemyeMom MHTepBajie KOIJIEKTOPCKME CBOWCTBA
YIIyUIlIaI0TCS B CEBEPO-BOCTOYHOM HampaB/ieHUM, TIPU-
YyeM MOPOJIbl MPeUMYIIeCTBEHHO MeCUaHOro COCTaBa st
IAHHOTO MHTePBasa COCTABIISIOT 27 %, a TIUHbBI — 73 %.

Ornune meTpodu3sNUeCcKux apaMeTpoB B IIpere-
JIaX pacCMaTPMBAEMbIX MHTEPBAJIOB B 1[€IOM CBUIETEIIb-
CTBYET O HaJIMUMIM B MAiKOIICKOE BpeMS B M3yuyaeMOM
paspese GacceitHa pasIMUHbIX YUIOBMI OCaZKOHAKOILIE-
HISI, @ UMEHHO: OTCYTCTBYE 3[1€Ch XOPOIIO BhIPasKEHHBIX
MecuyaHbIX TOPU30HTOB. KO/ITEKTOPCKIME CBOMCTBA MCCTe-
JIyeMOTO MHTepBaia OTIOKEHWI Majikora pe3Kko M3Me-
HSIFOTCSI TIO TUTOLIIA IV U Pas3pesy.

MecTopoXXJieHe BKIIOUAaeT OTIOXKEeHUSI OT BepX-
HEeMeJIOBbIX 10 YeTBEePTUYHBbIX. B TEeKTOHMYECKOM OT-
HOILIIEHUM CTPYKTypa IIpeACTaBisieT acMMMeTPUUHYIO
OpaxMaHTUKIVMHAIBHYIO CKIaIKYy. IlepcrieKTuBbI HedTe-
ra30HOCHOCTM MecTopokmeHust Hadranan cBsi3aHbl B
OCHOBHOM C KapOOHATHBIMM KOJUIEKTOPAMM BEpPXHETO
MeJla ¥ TepPUreHHO-KapOOHATHBIMYM KOJIJIEKTOPAMMU I1a-
jleoreHa. OmHAKO U3 MPOOYPEHHBIX Ha IUIOMIAAM CKBa-
SKMH He(Th A0OBIBAIACH JIUIIb U3 PA3TUYHBIX TOPU30H-
TOB MalKOTICKO CBUTBI (OJIUTOLI€H-HVDKHEMUOLIEHOBBIE
OT/IOKeHMsI), (UIBTPALIOHHO-eMKOCTHbIE XapaKTepu-
CTUKM KOTOPBIX M3yUeHbl HEJIOCTATOYHO.

CBop cTpyKTypbl HadranaH, oCIOKHEHHBI PSIIOM
IM3bIOHKTMBHBIX HapyIeHMI, COCTOUT U3 TpeX YHIY-
JIALIUIT MEPUAMOHATBHOTO HaIlpaBIeHMsl, XOTsI paHee OHa
TMpeACTaB/IsIach Ha CTPYKTYPHbBIX KapTax Kak eqyuHasl aH-
TUKIMHAIbHAS CKIafKa [1].

B T9HIXKMHCKOM palioHe I1eCuaHO-aJe€BPUTOBbIE
MOPOJIbl pacnpeneneHbl 10 BCeMy pa3pe3y MaiiKOICKOM
CBUTBI KaK B BUJIE TOHKMX MWIITMMETPOBBIX MPOILIACT-
KOB, TaK ¥ IJIaCTOB MOIIJHOCTBIO 0 5 M 1 60j1ee. Hanbornee
MOII[HBIE [JIACThI OTMeUeHbI B pa3pe3ax MeCcTOPOKAEHMS
Hadranan. Iecuanast dpakuust Ha miomaau Hadramax
TIOYTU OTCYTCTBYET U 3aMelaeTCsl aleBPUTOBOI [2].

OT/105)KeHMSI MalKOIICKOM CBUTBI OTIMYAIOTCS BbI-
COKMM cofepkaHuem opranmdeckoro yriepopa (C,p,),
nocturatonum 15,1 % (cpemHee comepskanue 1,86 %).
Bopopopueiii mapgekc (HI) msmensiercss or 11 pmo
612 mr YB/r nioponsl (cpegHee 3HaueHue 146 mr YB/r
nmoponpl). KayecTBO MaliKOMNCKUX OTIOXKEHUIA Yoyd-
niaeTcss B BOCTOUHOM HallpaBjieHUM, B CTOpoHy Kac-
MUIACKOTO MOpSI, BMeCTe C yBeIMUeHUEeM COAep KaHUs
opranmdeckux BemiectB (OB). B cBsI3u ¢ aTUM OKmupa-
eTcst 6osee BbICOKOe KauecTBO OB MaiiKOICKUX OT/IOKE-
HMIT B MOPCKO¥ uacTu 6acceitHa [2].

Crpykrypa Hadranan pacrionoskeHa B Ipefenax
Apna-CamypcKoJi 30HbI pa3j0MOB, KOTOpasl OT MaJieo-
3051 O HACTOSIIEro BpeMeHM OblIa 30HONM aKTUBHOTO
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MTPOSIBJIEHNST TEeKTOHUYECKMUX IBVOKEHMIA, TTOBBIIIEHHOM
CeiiCMMUUYeCKOM aKTUBHOCTU, MMPOBOOHMKOM MarmaTu-
YeCKUX pacIiylaBoB U pyAOHOCHBIX pacTBopoB. J.111. [llnxa-
JMOei HasBaJl ee TPaHCKAaBKA3CKOI CeiCMOaKTMBHO-
MEeTaJJIOHOCHOVI 30HO¥ Pa3/IOMOB ITyOOKOTO 3a/I05KEHMSI.

Pa3jioMbl [AHHOI 30HBI YETKO (UKCUPYIOTCS Ha
ceiicMuueckux Tpoduasix (pUCYHOK). TeKTOHMYecKue
HapyluieHMs MOLHOCTBI0 70 2000 M pacceKkaloT BeChb Oca-
IOYHbIM KOMIUIEKC KalflHO30MCKUX OTIIOKEHWUI U TTPOHM -
KaloT B HerTyOOKO3aJIeraiomlyio TOMIY Me30305, Mpe[-
CTaBJIeHHYIO TIPEeMMYIIEeCTBEHHO IOPCKO-HIKHEMETOBOM
OCTPOBOAYKHO-BYJIKAHOTEHHO! M BEPXHEMEJIOBOM Kap-
GOHATHOI CepUsIMU MOPO]I,.

O CII0COGHOCTM TAHHOW CUCTEMBI Pa3/IOMOB IPO-
HUKATh B KPUCTAUIMUECKUI PyHIaMeHT 1 Gosee rimy6o-
K1e KOpOBbIe ¥ TIOJJKOPOBbIe TOPM3OHTHI Ha HOBeJIemM
aTare CBUAETENbCTBYET TO, UTO B npexaenax Masoro Kas-
Ka3a OH KOHTPONMPYET DacCIONoKeHVe LIEeHTPOB ILINO-
LIeH-aHTPOIIOTEHOTO BYJIKaHM3Ma (BepXOBbs p. bazapuaii),
90LIeH-TITMOLIEHOBBIX JIABOBBIX U MUPOKIACTUYECKUX 00-
pasoBauuii (6acceiit p. Teprep). K 91071 ke 30He pa3IoMOB
npuypodeHbl [lanuaoarckuii TPaHUTOMIOHBIA MHTPY3UB,
MHOTOUMCIEHHbIEe MepPUAMOHATbHO-OPUEeHTUPOBaHHbIE
KBapleBO-pymgHble kbl CapbliGynmarmarckoro u Ketwm-
JIarCKOTO XpeOTOB, BCEMMPHO WM3BECTHbIE TepMasIbHbIE
MUCTOUHUKM MUHepa/IbHbIX Bog, VcTucy, [I>kepMyx U T. 1.,
a TaKke I[eHTPbI MU3NIMUSIHUS YETBEPTUUHBIX BYIKAHOB B
ucrokax p. Teprep. CeBepHee, B cTOpoHY KypnHCKOI1 BIia-
IVHBI, BIOJb HETo BHenpeH MelreHcKkuit MHTPy3uB. O6
AKTUBHOCTY JAHHOJ Pa3jiOMHOI 30HbI HA COBPEMEHHOM
aTare CBUIETebCTBYET ITOBbIIIeHHAsT (8-6autbHast) celic-
MUYHOCTh OacceitHa p. TepTep, AMHEIHO IIPOJOIIKAIO-
masicsi B KypuHCKy1o BliaiMHy ¥ fajee K HUKHEMY Teye-
Huto p. Camyp.

B cBSI3M € 3TUM He MUCK/IIOYEHO, YTO YHUKATBbHOCTD
MecTopoxkmenuss HadramaH oOBSICHSIETCS €ero mpu-
YPOUEHHOCTbIO K [TaHHOI 30HE pas3jioMOB UM BO3MOXK-
HBIM y4acTHeM ITyOMHHBIX (QIIOUA0B B HOPMUPOBAHUN
crienmyeckoro coctTaBa HeTy Kak B pesyybTaTe B3au-
MOZENCTBHUS C OPraHMUYECKMM BeIleCTBOM BO BpPeMsl ero
occunmsanum M Ha ctaguy TpanchopMany B HeTb,
TaK ¥ B3aMMOAENCTBMEM MAaHTUIHBIX SMaHaluli C yKe
chopMIUPOBaHHOI HE(THIO.

B TO 5ke BpeMs1 BITOJTHE BEPOSITHBI IMaHaIM (ITIou-
JIOB B majieobacceitH 1 popMupoBaHue crenuduaeckmx
yCII0BUMit (hepMeHTaIMM MCXOMHOM OpTaHMKY Ha oIpese-
JIEHHBIX 3TaIlaX CeAVMEHTOTeHe3a, YTO MOKET OOBbSICHUTh
MIPUCYTCTBIME Pa3HOTUITHBIX HedTeii B Mpeeaax OmHOIOo
MEeCTOPOKIEHNS.

XuUMMUIEeCKuii cocTaB HeTU
mectopoxkaenus Hadraman

V3ydyenne GUIUKO-XUMUYECKUX CBOMCTB HadTa-
JaHCcKoi HedTM U ee oTmenbHBIX (pakuuit [3, 4] mpo-
BOOMIOChL Takumu aBTopamy, Kak K.A.Kpacyccknii,
N.B.Tyrt, A.C.Benukosckuii, JI.U. Capanuyk, 0.I. Ma-
mepnanues, M.. Mup3axymnuesa u p.
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PUCYHOK. Ceiicmunueckuii paspes Yepes cocesiHIon ¢ MecToposkaeHem HadranaH cTpyktypy lenak603
Figure. Seismic section across the Gedakboz structure neighbouring the Naphtalan field

i

1 — pasnombl
1 — faults

Ha ocHOBe MHOTOUMC/IEHHBIX aHAJIM30B aBTOP CTa-
TbM [5] opemenit, uTo HadTasaHCcKas jeuebHasT HebTh U
ee GpakIyy Kak 10 TPYIIOBOMY, TaK ¥ MHAUBUIYaTbHO-
MY YIJIEBOJOPOIHOMY COCTaBY OTJIMYAIOTCS OT TOPIOYMX
(MpOMBIIIIJIEHHBIX) HedTelt 1 HePTIHBIX (pakimii pas-
JIMUHBIX MECTOPOKIeHM Asepbaiimkana. @pakuum jie-
yeGHOM HeDTY COCTOST UCK/ITIOUUTETHHO M3 HATEHOBBIX
¥ apoOMaTUYeCcKuX YIJIeBOJOPOIOB.

Takke YCTaHOBJIEHO, UTO TI0 Mepe TOBbIIIEHNS TeM-
repaTypbl KutieHus: Qpakiuit HadTanaHckoit HedTH
B HUX pacTeT cofiepskaHie apoMaTUdecKuX yIrieBofopo-
OB (Mo 57 %) mpu OMHOBPEMEHHOM CHIMKEHUM Koaude-
cTBa HadTeHOBBIX. Ha OCHOBe M3ydyeHMs cocTaBa hpakimit
180-300; 300-350, 400-450 °C neue6HOi HadTaTaHCKOM
HeTM crmenaH BBIBOMA, UTO HadTalaHCKas He(Th, B OT-
JM4Ke OT Ipyrux Hedreit AsepbaiimKkaHa, He COmEpPsKUAT
rapadHOBBIX YIVIEBOAOPOIOB ¥ GEH3MHOBBIX (PaKIIMIA.
B ommume OT aHaJIOTMYHBIX (Ppakumii Apyrux HedTei
AsepbariikaHa B KepoCcMHOBOM (Ppakuyy HadbTamaHCKOM
HedTM B IBa C IMIITHMM pasa O0JIbIIe rekcaruapoapoMa-
TUYECKUX YITIEBOJOPOIOB, YEM apoMaTUUeCKux. B Kepo-
CMHOBOI (pakiuy HapTaTaHCKO HeTH MPOM3BOIHbIX
6eH30J1a B BOCEMb pa3 GoJIbIle, YeM OULIMKINYECKUX apo-
MaTUYECKNX YIJIEBOJOPOIOB.

VccrenoBaHMI0 XMMMUYECKOTO COCTaBa JieueGHOi
HadTaIaHCKOV He(THU U BhIFEIEHUIO 3 Hee KOMITOHEH-
TOB C OJJHOBPEMEHHBIM M3yUYEeHUEM UX OMOTOTMUYECKON
aKTUBHOCTM M paspabOTKM TEXHOIOTUM TOYYEHUST U3
9TOi HepTU (PU3MUOIOTUUECKM aKTUBHOTO KOMITIOHEHTA
rocBsineHa pabora A.H. Mypanosa [6]. VIM ycTaHOB/IEHO,
YTO B cOCTaB HadTamaHCKoV HedTH BXOoguUT 55 % Had-
TeHOBBIX, 31 % apomMaTuUuyeCcKuxX yIJIeBOAOPOHoB u 14 %
cmort. ViccnenoBaHa Takske BCSI COBOKYITHOCTb Ha(pTeHO-
BBIX YIJIEBOAOPOMOB HadTaaHCKOI HedTH; ycTaHOBIIe-
HO pacripeieieHe MUKINUEeCKUX CTPYKTYP HapTeHOBbIX
YIJIEBOJIOPOJIOB 110 (PpaKIMsIM.

PesynbraThl M3y4YeHMsI CTEpPaHOB B HadTalaHCKOIA
HedTHU TIpeCcTaBIeHbl B paborax [3, 7]. OTMeueHa 60Jb-
masi KOHUEHTpalys TaK Ha3blBaeMbIX IIeperpyl-
MMMPOBAHHBIX CTEPaHOB. DTOT TUIT YIJIEBOAOPOIOB He Xa-
paKTepeH IIJIsI CTEPAHOB APYrUX HedTeli A3epbaiiaKaHa.
O6pasoBaHMe TeperpyniupoBaHHbIX CTEPAHOB ITPO-
TEKaeT NPy KapOOHMIT-MOHHOI TIeperpymnnupoBKe CTe-
PaHOB, HAXOISIIITVIXCS B MCXOMHOI 61oMacce.

2.X. Kypamosa, .A. Mycaes u ap. (1982-1983), us-
yuast XMMUYEeCKuii cocTaB HadTasaHCKOM HedTH, IToKa-
3aJTM, UTO OHA OTHOCUTCS K TUITY HadTEeHOBBIX HedTell
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C HU3KUM COfep’kaHMeM CTepaHOB M TPUTEPIIaHOB [8].
Tak, MccaemoBaHHbI o6pasel] HadTalaHCKO HepTU
comepxkut 60,5 % HapTEHOBBIX, 25,4 % apoMaTUUYECKUX
yIyeBomoponoB u 14,2 % cmonnctbix BemiecTB. Oc-
HOBHBIMM KOMIIOHEHTaMM Ha(TeHOBOI 4acTu HedTu
SIBJISIIOTCS TIOTIUIIUKINYECKYE YITIeBOJOPO/IbI (61—, TPU-,
TeTpa- U MeHTAlMKINYeCcKue), B KOTOPbIX Ha HePThb
npuxonutcs 46,3 %. Bo ¢dpakuum 180-250 °C HadTa-
JlaHcKas HedTh MCCIeIOBaHaA Ha comepskaHue TPUIM-
KJINYeCKUX YIJIeBOLOPONOB, UAeHTUPULIMPOBAHO 15
YI7I€BOJIOPOAOB.

B pa6ote @.11. CamenoBoii [9] oTMeueHO, UTO HeDTh
mectopoxnenus: Hadranan tsokenas (p,2° = 937,6 kr/m°),
cvomuctast (16,7 %), 3ameraeT Ha HeOONbIION TTyOUHE
(~ 400 m), comepskut 0,15 % o6iero u 0,0695 % OCHOB-
HOro a30Ta, a Takke 0,21 % cepsl. HedTu Hadranana BbI-
coKoBsI3KMe — 162,4 mm*/c ipu 20 °C, B 1ede6Hoii HedTi
comepxkutcs 21,5 % HadreHOmapahMHOBBIX YIJIEBOAO-
ponoB u 1o 40 % cmonucto-acdanbTeHOBbIX BellecTs,
HepTh MasonapabMHKUCTasA, aJKaHbl HOPMAaIbHOTO
CTPOEHUS TTPAKTUUECKM OTCYTCTBYIOT, OT/INYAETCST MaK-
CHMAaJIbHBIM COfiepykKaHyeM HaTeHOBBIX YIJIEBOIOPOIOB
(39 %). OHa xapaKTepu3yeTcsl BBICOKMM COJlepsKaHueM
61-, TpU-, IEHTAUUKINYECKUX HADTEeHOB, HU3KUM CO-
Iep>kaHyeM 13omnapaduHOBBIX YIIEBOAOPOIOB M BbICO-
KM CcofiepskaHueM TMOPUIHBIX IMKIOATKaHO-apeHOB
M HaMOGOIBIIUM COMEPKAaHMEM TOIUIMKIOApOMAaTIYIe-
CKUX yIneBonoponos [10].

B Hadrananckoit HedTH, HapsAYy C HMKeleBbIM I10D-
¢bupruHOM, 06HApYy>KeHbI 1 BaHaJVieBble KOMIITIEKChI IIOP-
¢dbupmnos (Camenosa @.1. u fip., 1984). ConepskaHue Ba-
Ha/IMeBbIX IOPOUPMHOB B 2 pasa Menbiue (4,4 - 107 %),
4yem HUKeneBbIx (9,2 - 107 %).

B pa6ote [11] npuBeneHbl JaHHbIE IO GU3UKO-XM-
MMWYECKUM XapaKTepPUCTUKAM U XMMUUYECKOMY COCTaBY
HadTramaHCcKux HedTell, a TaKKe pe3yabTaThl MCCIenoBa-
HUl QU3UKO-XMMUUECKUX CBOMCTB HeTell pasaMyHbIX
TOpPU30HTOB MecTtopokaeHust Hadranan. IIpoBoast KoM-
TIJIEKCHBIE MCCIeq0BaHMsI Ha(TaJaHCKOM HepTy, aBTOPbI
YCTAHOBWJIM, YTO, HECMOTPSI Ha TeHeTMYeckoe eIuHCTBO
HadranaHCKMUX HedTelt, MX COCTaB B Ipefenax BepxHeil
YacTu MeCTOPOXAEeHMsI OoueHb nopaBikeH. Kpome Toro,
aBTOPBI TTpeJyIaraloT paseseHne 3TuxX HedTeil 1Mo Kare-
TOPUSIM (YCJIOBHO TSDKeJTbIe, 00IerYeHHbIE Y XapaKTepHbIe
HedTH).

W.M. CokonoBa u ap. (1989) ormeTnimn oco6eHHOCTA
HadramaHckoit HedTy THIa B-16, a UMEHHO: cpemy GULI-
KIMYECKUX CTPYKTYP ITPeobIajaloT rOMOJIOTY IpMMaHa,
Cpeny TPULMKINYECKX — BBICOKOE CofepykKaHye afaMaH-
TaHOB, & B TETPALMKINYECKMX — MHOTO I1eperpynimpo-
BaHHbBIX aHAPOCTAHOB U IIPETHAHOB.

M3yuenue cocraBa Hedreil MecTopokaenust Hadg-
TasiaH (18 p[elicTBYIOINX CKBaXWH) COBPEMEHHbI-
MU MHCTPYMEHTaJIbHBIMM MeTOHaMM aHaiu3a, TaKUMU
Kak xpomaro-macc-criekrpomerpusi (GC/MS), coBme-
meHHbI TepMmuueckuii aHanu3 (CTA), sneMeHTHbIN

90

OIL AND GAS GEOLOGY N9 5, 2018

aHamm3 (ICP/MS), meTon IOMHAMMUUECKOTO pacCesTHUS
cgeta (DLC) u UK/YO-cnekrpockonusi (IR/UV), omu-
caHo B pa6orax [10, 12, 13]. ITokazaHoO, UTO TJIOTHOCTh
Bcex mpo6 HedTy Hadramana meHseTcs B Ipemenax
927,6-975,0 kr/M°, TemmepaTypa 3amep3aHusi — oT —15
Io —30 °C, a KOIMUeCTBO KOKCAa B OTHENbHBIX 00pasiax
nmocruraet 4,54 % (ta6n. 1).

st ompeneneHuss KOMIIOHEHTHOTO cOCTaBa Hed-
TM M OMOMAapKepoB MCIIONb30BAICS METON XpoMa-
TO-Macc-CIieKTpoMeTpun. IIpy CpaBHEHUM XUMUUe-
CKOro cocTtaBa HedpTu MectopoxknmeHus HadramaH c
HeTIMM IPYTUX MECTOPOKIeHui AsepbaiimkaHa Hab-
JII0JAeTCsT HAMHOTO OoJTbIliee cofepskaHue YIIeBOIopo-
IIOB C IJIaBHBIM MOHOM m/z 95 B HaTanaHCcKoit HedTH,
yeM B Apyrux HedTsax (Tabm. 2) [13]. TlokasaHa crenu-
(brka KOMITOHEHTHOTO cocTaBa HadTasaHCKO HedTH, a
MMEHHO: Hajinume GOJbIIOTO KOMTMYECTBA IIUKINIECKUX
IMIPOHACHIIIEHHBIX YIIEBOIOPOMIOB, C COMEPKaHUEM B
coctaBe VB kimacca JekaruapoHadTaanHOB C IVIaBHBIM
MOHOM m/Z 95.

W3yyanock Takke MUMKpOOMaabHOe BO3ZeliCTBME Ha
1po6bl HadTamaHCcKoit HedTH. BbUIO OTMeueHO, UTO Ipu
MMKPOOMATbHOM BO3JEMCTBMM Ha MpoObl HadramaH-
CKOJ HeTU MTPOUCXOIAT M3MeHeHMs He TONbKOo YB-co-
CTaBa, HO 1 611OMapKepoB.

Kaxk moxasanu mannele GC/MS Ha macc-dparmeH-
torpamme (m/z 191) obpasua HedTH, 3aMeTHO Iipe-
obnagaHme He TONbKO HopromaHa H,, (17a,21B(H)-
30-Hopromnan) Haf ronaHom Hy, (17a,213(H)-romnan), HO
OJIeaHaHa, UTO MOKHO OObSICHUTD YBEJIMUEHVEM CTETIEHU
MMKpOOMaIbHOTO Bo31eiicTBMs. Hebombliioe cymMmMapHoe
cofllepskaHye alKaHOB TakKe CBUIETENBCTBYeT O IIep-
BMYHOI OMoferpaialini y>ke B 3ajeXku U BbIXOJie Ha I10-
BEPXHOCTb B M3MeHEeHHOM Bupe. IIpyyem BausHUE MMU-
KpOOMaNbHBIX IPOLIECCOB OTPayKaeTCsl He TOJMBKO Ha H- U
[-aJIkaHax, HO M Ha CTepaHOBBIX U TONIaHOBBIX VB [13].

B cooTBeTCTBUM C XMMMUYECKOM TUTIM3aL/eli, OCHOB-
HOe uMcIo mpob HadTramaHCKoi HebTU TPUUUCISIETCS
K Tuny B-16 c¢ mpeobnamanuem 6uiMkiaHoB. OmHAKO
4 mpo6bI U3 CKBaXKMH 28, 32, 85 1 91 nmpuHaIIeKaT TUITY
B-1m c mpeobnaganem MOHOIMKIAHOB [12]. K TakoMy
TUITY OTHOCUTCS TaKKe OajaxaHcKas TspKenas HedTb,
cpemy MOHOUIMKIMYECKUX CTPYKTYP KOTOpPON 3HAuM-
TeJIbHYIO IOJTI0 COCTABJISIIN YIVIEBOAOPOIbI TeMUHATBHO-
'O TUTIA 3aMeleHNsI, B TOM YMCJIe TPU- Y TeTpaMeTHUII-
KJIOTIEHTAHBI.

Metomom ICP/MS BO BCex OEMCTBYIOIIMX CKBaXKM-
Hax MecTOpokmeHus1 HadramaH BmepBble ObUIM OIpe-
JleJIeHbl 61aTOpOIHbIE METAJUIbI, UX COAepskKaHue COIo-
CTaBJIEHO C HajmnuyueM B HepTsax AmmepoHckoro HI'B. ITo
cofepkaHuIo GJaTOPOMHBIX META/UIOB MECTOPOKIEHMSI
HadTaTaHCKOI HedTU MPEeBOCXOASAT OCTa/IbHbIe MeCTO-
poXaeHus AmiiepoHa.

Metomom ICP/MS 6bII0 TaKKe M3Y4YEHO ComepsKa-
HMe MMKPOIJIEMEHTOB B COCTaBaXx JIeUeOHOM ¥ TOTLINB-
HOJi HadTamaHCKuX HedTeit. B teue6HOIT HadTaIaHCKOM



/\

() TEONOTrNs HE®TU N TA3A N2 5, 2018

FTEOXUMWNYECKME NCCNEAOBAHUA -

Tabn. 1. Pu3MKo-XMMUYECKMe NoKasaTenn Heptn mectoporkaeHna HabranaH
Tab. 1. Physical and chemical metrics of oil from the Naphtalan field

2
MAoTHOCTb, | O6bEM Temne- | KuHemaTuyeckasn BA3KOCTb, MM°/C Temneparypa 06bem KuchoTHoe
Homep 20°C BoAbI** patypa BOCMN/1aMeHe- OGBET kokca no yncno HauaneHan
CKBa- Kr/m® % |33MeP3a-| 70°C, | 40°C, | 50°C, | 100 °C, | Hus B oTkpbI- 201" %| Koupaaco- | - KOH/r [TEMnepatypa
Hua, °C o | (ASTM HY, % 4 Kunenus, °C
SKUHbI (ASTM (AST (ASTM cSt cSt cSt cSt ToMm TUNe, °C D482)* (ASTM (rOCT (ASTM D86)*
D1298)* | D95)* v | (ASTM | (ASTM | (ASTM | (ASTM | (ASTM D92)* " 5985)*
D97)* | paas)* | D44s5)* | D445)* | D445)* D189)
91
6ac 975,0 51,00 -18 33,48 | 55,66 | 9,254 0,092 1,83 0,10
17
74 966,2 56,00 =21 271,70 | 41,95 | 8,638 128 0,113 1,87 0,18
61 937,2 1,20 -30 271,0 | 72,86 | 43,58 | 7,971 108 0,024 3,63 2,35
38 936,2 0,60 <-30 268,5 75,05 | 44,31 | 8,036 86 0,040 3,83 2,16
73 952,2 45,00 <-30 364,9 | 107,70 | 33,49 | 6,700 0,140 2,02 1,23
29 934,8 2,31 <-30 270,9 | 70,13 | 43,86 | 8,446 0,039 3,21 2,35
47 970,5 52,00 =21 339,80 | 216,10 | 7,783 0,110 1,62 1,52
32 959,5 35,00 -18 473,9 | 198,30 | 121,30 | 10,390 0,140 4,05 1,32
90 955,2 34,00 -15 464,8 | 278,90 | 136,20 | 10,500 0,430 4,54 1,42
39 935,3 0,30 <-30 276,8 | 75,05 | 44,47 | 7,920 102 0,030 3,41 2,67 210
68 935,6 0,60 <-30 75,08 | 45,38 110 0,052 3,39 2,59 214
91 954,7 56,00 =27 329,1 125,9 | 81,11 | 11,570 0,210 3,37 2,43
51 927,6 1,20 -24 273,0 | 72,99 | 44,26 | 8,209 98 0,075 3,69 3,05
85 973,2 38,00 <-30 2659 | 67,17 | 37,11 0,017 2,54 2,18
28
6ac 954,2 36,80 <=27 354,9 110 0,120 1,85 1,34
9
33 941,1 38,20 <=-27 281,3 | 66,93 | 45,84 | 7,124 0,130 3,12 1,14
27
bac 929,1 42,00 <-30 181,2 | 54,57 | 33,60 | 7,200 73 0,054 5,14 2,13
10
* MeTog UcnbITaHuA.
** B HEOUMLLEHHBIX Mpobax.
Tabn. 2. CpaBHUTE/bHbIN KOMMOHEHTHbIN COCTaB HedTel Mo AaHHbIM XPOMATO-MaCcC-CNEKTPOMETPUN
Tab. 2. Comparison of oil compositional analysis according to chromatography-mass spectrometry data
Mpo6bi H- i 5 Unknmnueckne YB S UMKAKYe- ApomaTtnyeckune YB S apomaTy-
HedTH anKaHbl | ankaHbl |NAKAHOB | moo | au | Tpu | Tetpa |newTal m/z 95 CKux YB MOHO an TeTpa | HECKNX YB
Ha";g“a“ 1,35 0,70 1,42 |35,78|61,44/0,56| — |0,80 | 60,46 98,58 - - - -
Hedt
Hawnapsl | 10,18 45,30 55,48 (2536 1,13 | — | 3,56 |2,95| 0,66 33,00 6,39 4,25 | 0,88 11,52
2188

He(TM OTMEUeHO KOJMUeCTBeHHOe IpeobyaJaHue Mu-
KPO3/IEMEHTOB I10 CPaBHEHUIO C TOIUIMBHOIA.

Baskueiimme ke cBoiictBa Hedreit HadranaHa, oT-
JIMYAoNIMe UX OT He(Tell IPYTUX MeCTOPOXKIEHMIA, ueT-
KO OTOOpaskeHbl MPU CPpaBHEHUM (PUSUKO-XUMUUECKUX
cBoiicTB YB, mMukposnemeHTHOro (MD) cocraBa, uUC-
xogHoro OB. OHM, MO-BUAMMOMY, ObLIM MPUOGPETEHbI
elle 10 MUrpaluy 1 MoCaenyoux usMeHeHnii. Bce aTo
OTpakaeTcs B YBEIMYEHHOM COAEPKaHUM HEKOTOPBIX
MuKpoasniemeHToB (Ba, Fe, Ni, Ti, Zn, Au, Pd, Pt, Rh, Te),

UTO, BO3MOXKHO, CBSI3aHO C TeHepaluei M akKyMyJsiiyein
3a CYeT MX B3aMOIEMCTBUSI CO CPeIl0ii BO BpeMs MUTpa-
111, @ TAKKE C TEM, UTO TeHepalyst 3Toil HedTH Mpom30-
IJia B IIMHUCTBIX MOpoaax. Bo3geiicTBue TeppureHHbIX
TOPO/JT, CKa3bIBAETCSl M HA TeOXMMMUECKUX TapameTpax,
TaKMX KakK COOTHOIlIeHMe aJuMaHTaH/TOTIaH U BBICOKME
KO3 GULIMEHTbI CO3PeBaHMSI.

OueBumHO, crienvdyKka KOMIIOHEHTHOTO COCTaBa
Ha(TaJaHCKOM HeTH, a UMEHHO: OOJIbIIOE COmepsKaHe
YIJIEBOLOPOAOB Kilacca AeKarnapoHadTalMHOB C IVIaB-
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HBIM MOHOM Im/z 95, a Takke ocobeHHOCT MI-cocTaBa,
T. €. IIpeo6yafaHe 6J1IaTOPOIHBIX M PSA TSKEIbIX MeTall-
JIOB B €e COCTaBe, BHOCSIT CBOJi BKJIa, B JIeUeOHbIE CBOJI-
ctBa HedT MecTtopokaeHus Hadranan [12].

Hecmotpst Ha 6071b11107 06BEM MCCITEJOBAHNI COCTA-
Ba U CBOJICTB jieue6HOl HadTamaHCKoi HedTH, MHTEpec
K JAaHHOMY BOITPOCY He MCCSIKAeT, TaK KaK HeT elMHOTr0
MHEHMSI O reHe3yce HapTaJaHCKO HeTU U pasInumsIx
Mexkny HadTeHOBbIMM HePTIMU U JieueGHOI HedThIo
mectopoxkaeHust HadranaH.

TFenesuic HedTH MecTopokaeHus Hadranau

M3 paboT, TIOCBSIIIEHHBIX WCCIENOBAHUIO ITPO-
VCXOSKIEeHNST Ha(TaaHCKOTO MEeCTOPOKIEHMS, ClIemy-
eT oTMeTUTh paboty B.B.BoraueBa, onmyoimMKOBaHHYIO B
1929 1., rme aBTOp IBITAJICS HA OCHOBE HEMHOIOUYMC/IEH-
HBIX JTAHHBIX OOBSICHUTH reHe3uc HadTaJaHCKOV HedTH
" 0COOGEHHOCTU TEKTOHMKU U TEOJIOTMYECKOTO CTPOEHMS
paiioHa. ITo ero MHeHuIo [14], yHMKaIbHbIE OCOOEHHOCTH
HadTasaHCKoV HedTM, BO3MOKHO, CBSI3aHbI C pe3y/IbTa-
TOM JIpOGHOJ MeperoHKy Mof, BIUSHIEM ITyOOKOI MHT-
py3un. IIpu 3TOM OH ccbinaetcss Ha otMeyeHHOe C.A. Ko-
BaJIeBCKMM ULIMPOKOE paciIpoCTpaHeHUe WMHTPY3UU B
['IHIXKMHCKOM palioHe, OMHOBPEMEHHO OTMeYas, YTO «3TO
MIpeANoNOKeHe MMEEeT BCe OTpuLATeNbHble CTOPOHBI
CJIUIIKOM MCKYCCTBEHHOTO TTOCTPOeHUST» [§].

[To muennto A.A. Anu-3ame 1 coaBTOpoB [15-17]
HeOoOBIUHBIN cocTaB HadTalaHCKO HedTU MOr BO3-
HUKHYTb B pe3yJibTaTe BO3[elCTBUSI BHEIIHUX CUJI HA
BepxHIMe HedTerasoHOCHbIE MJIACThI MafKOIICKOI CBU-
TBI, MPOSIBJISIBIINXCST B T€UEHME NeCITKOB MUJIMOHOB
JIeT, TIOJ, BJIMSIHMEM KOTOPBIX COMepsKaliascs B 3TUX
niaacrax HedTh moaBeprasach M3MeHEHMSIM U MeTa-
mopdusmy. [Ipy 3TOM He UCKIIOUAETCSI BO3[EeiCTBIE
UUPKY/ISLUM TUIACTOBBIX BOJ M UX CMelleHMe C TOo-
BEPXHOCTHBIMM BOIAMM, COIEPKALIMMU CyabdaThl, HA
reHesuc HadTanaHckoii HedTu. [IpeAronsaraeTcs, YTo
OIIHOBPEMEHHO C TIOBEPXHOCTHBIMM BOZAMM B IIJIACT
MPOHMKAIM U pasindHble (QU3MOTOTUIECKME OaKTe-
pun. Ilo maHHeIM MuUKpo6uonoros (Bapiirexep 3.,
1958), anaspobHoe okucieHne HeTH B 3ayeXkax Mo,
BIMSIHMEM CY/Ib(aTBOCCTAHABIMBAIOMINX OGaKTepuii
MOIJIO MPUBECTU K TOAMMEPU3AIUK YIIIEBOIOPOIOB
C UX IUKIM3anyei u o6pasoBaHMeM apoOMaTUUECKUX
CTPYKTYD, B TOM UMC/Ie TIONMUSIAEePHBIX CUCTEM.

dromy (dakTopy mpuAalT 6osbllIoe 3HAYEHNEe
M.®. [isanu u fp. (1935), cunraroiiye, 4To TPy aHa9Po6-
HOM 6aKTepuaJbHOM OKVCIEHUM 3a CYeT BOCCTAHOBJIE-
HUSI CyTb(ATOB IIPOUCXOAUT paspylleHye napaduHOBbIX
YIJIEBOJIOPOAOB M oboraimieHne HeQTM apoMaTUUEeCKu-
MM ¥ HaTEHOBBIMM YIJIEBOLOPOAAMM C 06pa3soBaHMeM
YIJIEBOAOPOAOB MOBbILIEHHOM IIUKIMYHOCTHU. C TTOBEpX-
HOCTHBIMM BOJAaMM B He(TsSHbIe TUIACThI MOIJIM IIPO-
HUKATb M pagMOaKTUBHbIE 3JIEMEHTbl, KOTOpble, Kak
yka3piBaeT A.A.Anmu-3ame [17], MomM TOBIMSITH Ha
rpeobpasoBaHue HadTasaHckoi HedTn. HadramaH-
cKast HepTh reHepMpoBaIach B APYruxX TOJIIAX, U, CYIs
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110 HAJIMUMIO TePerpyInupoBaHHbIX CTEPAHOB, TeHepa-
LIMST 9TOV He( T IIPONU30IIIIA B IJIMHUCTBIX ITOPOAaX. ITa
HedTb MMeeT BbICOKMIT KO3 hUIIMEHT co3peBaHusI — ~ 6
(B HedTsX AriepoHa — ~ 1,9) (IletpoB A.A., 1984), uTo,
BUIIMMO, CBSI3aHO C BO3[ENCTBMEM TEPPUTE€HHBIX (IIN-
HUCTBIX) TIOpOA. [ToMUMO YI7IeBOJOPOIHBIX KOMITOHEH-
TOB, B HaTasmaHCKoii HedTU MPUCYTCTBYIOT U a30TUCThIE
coenmuueHus. A.H. Kapaes u gp. [18] mpenmnosnaraior, 4To
10 CTPOEHMIO OHM ONMM3KM K PACTUTETbHBIM aTKaIoU-
JlaM, 4TO JaeT BO3MOKHOCTb BbICKa3aThb MIPeoNIokKeHe
0 Mpeob6alaHNK PACTUTENILHOTO MaTepuasa B KauecTBe
MUCTOYHMKA [TePBUUHOI OpraHUKMA.

He uckmoueHa BepoOSITHOCTb, UTO B He(TU YaCTUUHO
COXPaHWIVICh IEPBUYHBIE ITPOAYKTHI, IPUCYTCTBOBABIINE
B MCXOMHOM OpraHuyeckoMm marepuase [15]. dtor mare-
puaj, KpoMe pPacTUTENbHOI OPTaHMKHU, MMO-BUIUMOMY,
copepkajl IpUMeCh OpPraHMKM, NIPUBHECEHHON C CYIIH,
TeM 6ojiee UTO MaMKOIICKME OTI0KeHMST (HOPMUPOBAIICH
3a CUeT pa3pylleHys KOpeHHbIX rmopon Masoro Kaskasa.
ITo manHbIM MH(ppaKpacHoit criekTpockonuu (Be6ep B.B.
u 1p., 1960), cogepskaHue apoMaTUIECKMX CTPYKTYP B O1-
TyMax 3aKOHOMEPHO ITOBBIIIAETCS C ITOCTYTUIEHVeM Opra-
HMYECKOT0 MaTepuaia C CyIln.

Ha mpoiecc u3MeHeHMSI CBOVICTB MaliKOIICKOI
HedTH B CTOpOHY 06pasoBaHMsI Heropwouei jeueGHOi
HedTU TOBIMSIIA M TpaHCrpeccuss AKYarblIbCKOTO MO-
ps1, TIOKPBIBIIETO TEPPUTOPUIO COIOHOBATBIMM BOAAMU,
KOTOPbIe ITPOHUK/IN B BepXHMEe TOPM30HTbHI MaiiKOIICKOM
CBUTHI. B pesynbraTe M3MeHUINCh GU3UKO-XUMUUECKast
U TUJIPOXMMIMYECKasi 0OCTAHOBKM B HAIIpaBJIeHUM OOIIle-
TO YCWIEHMSI BOCCTAaHOBJIEHHOCTM M MHTeHCHUUKALM
OKMCJTUTEbHO-BOCCTAHOBUTEIbHBIX ~ OaKTepUaTbHbIX
npeBpaleHnii HeTSHBIX YIJIEBOAOPONOB (TIONMMe-
pusaiust, UMKIU3aus 1 T. 1.).

VHTepec mpencTaBsIIOT UCC/IeOBaHMS ITPUPOIHOI
HAHOAMCIIEPCHOCTY HedTH, a MUMEHHO: HadTaJIaHCKO
Je4ebHOI U TOIIMBHOM HedTeii, KOTOpble 06pa3oBa-
JIUCh K KOHITY MaifKOTICKOTO BeKa M pa3anyaiuch o co-
cTaBy. B HUKHE 4acTy MaliKOTICKOV CBUTBI HAXOOUTCS
TOIUIMBHASI He(PTh, a B BepxHeil — jedyeOHass. ITU IBa
BUAa HedTH MPOU3OILIM He TOJbKO He3aBUCUMO APYT
OT Apyra, HO U U3 Pa3sHbIX MCXOMHBIX OPTraHUYECKUX
BellecTB. Panee [10] 6b11M M3yUYeHbI YITI€BOJOPOIHbINA
COCTaB ¥ TIPUPOSHBbIE HAHOKOJUIOMIHbBIE 00pa30BaHMS
Jeue6GHOII 1 TOIIMBHOI HedTeit HadranaHa.

BpUIO0 OTMEUeHO, UTO OTIMYUTENbHON 4YepToii je-
yeOHOII HadTalaHCKOII HeQTU SBJISETCS Hajau4yue 3Ha-
YUTETbHOTO KOJIMUECTBA TMAPOHACHIIEHHbIX UKINYe-
CKMX YIJIEBOAOPOIOB C AeKaruapoHadTaaMHamMu B UX
cocraBe (m/z 95) ~ 59,68-60,12 % B oT/INUMe OT TOTUIUB-
HOVi He(TH, TIe KOMMIECTBO THUIPOHACKIIIEHHBIX IIVKIT/-
YyecKuX YIJIeBOAOPOIOB cocTasisieT ~ 5,82-11,21 %.

VCTaHOBJIEHHbBIE pa3INuMs MeXKIy HadTaaaHCKOA
JiedeGHO ¥ TOIUIMBHOM HePTSIMMU (OUCIIEPCHOCTD, Aya-
MeTp yactutl, KoadduimeHnt auddysun 1 3aBUCUMOCTb
JaHHBIX [TApaMeTPOB OT TEMIIePATyPhbl), OUEBUIHO, 00b-
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SICHSIIOTCSI pa3HUIIel YIIeBOAOPOIHbBIX COCTABOB, a TaKXkKe
MIPUPOLIOI HaHOKO/LIONAOB HedTH [10].

B pa6ore [19] mokasaHo, 4TO MHOTYME 0Opa3Iibl, Ha-
paBHe ¢ ¢hopaMuHKUbepoBoit GhayHO, BKIIOUAIN TaKKe
IIUIIBI, OTOJIUTHI, 3y6bI ¥ OOJOMKM KOCTEii PbIO, UIJIbI
MOPCKUX €Keil, CIUKY/Ibl T'yOoK, OGJOMKM OCTpaKo[,
a Takke pacTUTE/NbHbIE OCTATKM. DTO ellle pa3 Iof-
TBEpKIaeT JOCTOBEPHOCTh (PaKTUUECKOTO Marepuaja
MCCIIeIOBaHN TIPEKHUX JIeT B CBSI3M C BHOBb ITOSIBUB-
MIVMMCST TaHHBIMMU.

[IpoBemeHHble [eTalbHble IAJTEOHTONIOTMYECKME
uccnenoanust no3ponuau M.A. dbennuenoit [19] cae-
JIaTh BBIBOJ] O TOM, YTO B MalfKOIICKOM 6acceiiHe Ha Tep-
putopum TSSHIKMHCKOTO He@dTerasoHOCHOTO paiioHa
obuTtanu popamuHMdepdl, cCpeayt KOTOPHIX TPUCYTCTBO-
BaJI0 MHOTO 3HAeMMUHBbIX Gopm — ~ 40 % KoMILIeKkca,
BUJIOBOIT COCTAB KOTOPBIX U3MEHSIICS B 3aBUCUMOCTH OT
dammanbHbIX 0cobeHHOCTEl Gacceiina. Ilom BAMSHMEM
Bcex 3TuX (akTopoB HedTU BepXHUX TOPU3O0HTOB Mali-

FTEOXUMWNYECKME NCCNEAOBAHUA

KOIICKOJT CBUTBI MecTopoXkaeHust HadTanaH, oueBUIHO,
Tprobpenn 0coOblii XMMUYECKUI COCTaB U jieuyeOGHbIe
CBOJICTBA.

B mTOre MOXKHO 3aK/IIOUUTD, YTO HEPTH SBIISIETCS
CJIOKHOV MHOTOKOMIIOHEHTHOJ CybCTaHLMei, Ipe[-
CTaBJISIIONIE TTPUPOSHYI0 HAHOAMCIIEPCHYIO KOJIOU[I-
Hylo cuctemy. CocTaB U cBoiicTBa HePTU 3aBUCAT Kak OT
reoJIOTMYEeCKMX YCIOBMIA 3a/1eraHms, Tak M OpraHuIecko-
ro BemiectBa (6MOMacchl), IPOTOHE(PTH, TOJOKUBIIEH
Hauajio (GOPMMPOBAHUIO YINIEBOAOPOOOB HedTu. Maii-
KOTICKasl CBUTA, SIBJISTIONIASICS IPOTYKTUBHOM AJISI MECTO-
poskaenust Hadranan, cogepskUT G0JIbIIOE KOIUUECTBO
dbopammundep n uxruodayHbl, UTO, HECCOMHEHHO, Ha-
JIOXKUJIO OTITEYaTOK Ha OPraHMYEeCcKOM BelecTBe 61o-
MaccChl, CTaBlllee B pe3y/abTaTe reOXMMUUEeCKUX IpeBpa-
HeHuit jeuebHoi HadTamaHcKoit HedThio. Heobxommmo
MIPOJIO/DKUTD TIAJIEOHTOJIOTUYECKIE MCCAeTOBAHUS ISt
JeTATbHOTO U3YUeHUs UXTHOMAYHBI, YTO TOMOKET ITPO-
SICHUTD JIeueOHbIe CBOJICTBA Ha(TaTaHCKOI HeTH.
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Namatn leHHagua UBaHoBMYa UBaHOBa (1954—2018)

8 HOsA6pAa 2018 r. yWen 13 }KU3HU JOKTOP reo/10ro-M1HEpPanoru-
YECKMX HayK, akagemunK PAEH, 3amecTuTens reHepanbHOro AnMpeKkTopa
no Hayke OAO «MAI» leHHaguit MBaHOBMY MBaHOB.

leHHaanin MBaHOBUY — pyKOBOAMTENb M YYaCTHUK 6onee 20 mop-
CKMX apKTMYECKMX akcneauumin, aBtop H6onee 450 Hay4yHbIx pabor,
BKAtoYaa 10 moHorpadumii, NOCBALLEHHbIX F€ON0TMYECKUM, TEOXMMU-
YECKUM U re03KON0MMYECKMM UCCeA0BaHUAM B APKTUKE.

3a MHOroNeTHUN AO06POCOBECTHbIN TPYA, BbICOKMIA NPOdECCUOHANNU3IM M INYHBIN BKNAZ, B pas-
BUTUE reosiornyeckor otpacau .W. MBaHOB HarpaxageH meganbto «B namaTte 300-netma CaHKT-
MeTepbypra», HarpyAHbIM 3HaKOM «OT/IMYHUK Pa3BEAKM Heap», HArpyAHbIM 3HAKOM «[1oYeTHbIN
pa3sBeayuKk Heap». JlaypeaT KoHKypca «LLlenbd Poccum» B HOMMHALMM «3a INYHbIN BK1a4, B Pa3Bu-
TUE U OCBOEHUE PYCCKOTO KOHTUHEHTA/NbHOIO Webda», HarpaxkaeH meaanbio umenn A.E. depc-
MaHa «3a 3acnyru B reosIormm».

CseTnasa NamATb O HEM COXPAHUTCA B HalLMX cepaLax.
Konnektns OAO «MATII»
Pepkonnermna xKypHana

«leonorva HedpTN U rasa»



