reonoruna
DOI: 10.24412/2076-6785-2024-3-15-18 Y/IK: 622.276 | HayuHas craTba

feoxumuyeckme 0CoOEHHOCTH YrNEeBOAOPOAHDIX
CKOMJIEHU ceBepHbIX pernoHoB 3anaaHon Cubupu

Mynanosa C.A.
depepanbHoe rocyaapcTBeHHoe 6loAxeTHoe yupexaeHue Hayk MHcTuTyT npobnem HedTn v rasa Poccuiickoi akagemuu Hayk, Poccus, MockBa
punanova@mail.ru

AHHOTaUuA
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KPYNHbIX MecTopoxaeHuit XaHTbl-MaHCUiicKOA aBTOHOMHOW o6Gnactu 3anagHo-Cubupckoro HedTerazoHocHoro 6GacceiiHa,
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Abstract

The article is devoted to the study of the correlation between a complex of Trace Elements (TEs) identified in oils of large fields of the Khanty-Mansi
Autonomous Region (KMAO) of the West Siberian oil and gas basin (OGB), with the composition of the earth’s crust at different levels - upper,
lower and middle. Based on the results of the study, additional possible indicators for predicting sources of oil and gas in the deep horizons of the
sedimentary cover were identified, which could help increase the predicted resources.
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A quantitative comparison of the contributions of different components  Yu.V. Erokhin, A.V. Maslov, Yu.L. Ronkin, etc.).

of the earth’s crust - lower, middle and upper, as well as biota to the

trace elements of oils was carried out based on correlation analysis. Keywords

For a similar project, the author used analytical materials from many large deposits, trace element composition of oils, correlation
researchers obtained by inductively coupled plasma mass spectrometry  coefficients, continental crust, biota, Western Siberia
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BBeaeHune

lpoAomKeHbl nCcnefoBaHNA NO U3YyYeHUIO
KOppenALMOHHbIX CBA3EI COAepKaHUA MUKPO-
anemeHToB (M3) B HehTAX pasnuuHbIX peru-
OHOB C COCTaBOM GMOTbI M COCTAaBOM 3EMHOIA
Kopbl pasHoro ypoBHs [1, 2]. MpeacTaBneHsl
pesynbTatbl aHanusa KoathhuyMeHToB Koppe-
NALMN MUKPO3NEMEHTHOTO cocTaBa HedTAHbIX
npo6 MEeCTOPOXAEHWA ABYX PernoHoB XaH-
Tbl-MaHcuicKoro aBToHomHoro okpyra (XMAO):
no Waumckomy HecTerasoHocHoMy paioHy
(HFP) n CpeaHeobcKoi HedTerasoHocHon 06-
nact (Hr0) (aHanutnyeckuit matepuan [3-5]).
MpoaHanuampoBaHa 6a3a aHaNUTUYECKUX AaH-
HbIX M0 coAepx*aHuio 60 M3 B 40 npobax HedTel.
Tny6uHbI M BO3PACT NPOAYKTUBHBIX KOMMNEKCOB,
113 KOTOPbIX bl 0TO6PaHbI NPobbl HedTen, Cy-
LecTBEHHO pasnuyatotca [6, 7]. 3anexwu HedTm
1 rasa B lanmckom HIP npuypoyeHsbl K Tpem
NPOAYKTUBHBLIM KOMMNEKCaM: KennoBei-Bepx-
Helopckomy (BOryNKMHCKON Tonle), cpeaHe-
lopckomy (TIOMEHCKOW CBWTE) U AOKOPCKOMY
(TpewmHoBaTbIM Nopogam dyHAaMeHTa U Kope
BbIBETPUBaAHMA). CpesHeobcKan HedTerasoHoc-
Has obnactb (CypryTckuit U HuKHeBapTOBCKMi
HIP) XxapaKTepu3yeTcs TrUraHTCKUMU W YHU-
KanbHbIMKM MO 3anacam yrnesogoposos (YB)
merapesepByapamu B HUXHEMENOBbIX HEO-
KOMCKUX OTNOXeHUsX (BanaHXuH, roTrepus,
6appem). Mny6uHbl 0ToBpaHHbIX NPob HedTel
n3meHsaoTcA ot 1500 M npaKTUyYeckn Ao Tpex
KUNOMETPOB [3, 4].

O6cyxaeHue pe3ynbTaToB
Pe3ynbTaTbl CTAaTUCTUYECKOrO UCCNefoBa-
HUA NPeACTaBNEHbl HA PUCYHKE 1, rae noKasaHo

n3meHeHne K03 dULNEHTOB KOPPENALMN B He-
¢T1ax Waumckoro HIP (LWaum, 5 npo6) n Cpea-
Heobckon HFO (Cp. O6cK., 4 npobbl: 3 Npobbl
Cyprytckunin csog (Cypr.) v ogHa npoba Huk-
HeBapToBckuii (H.Bapt.) cBop) ¢ guddepeH-
umaumeil no Bo3pacty U rayOGuMHE OTNOMKEHWI
oT6opa npobbl (B MHTEpBanax oT KOpbl BbiBe-
TpUBaHUA LO HUKHEMENOBbIX He(hTerasoHOCHbIX
KOMMJ/IEKCOB).

MonyyeHHble pesynbTaThl 4EMOHCTPUPYIOT,
C OAHOII CTOPOHbI, BbICOKME CBA3N 60NbLOTO
Komnnekca M3 B HeTAX C COCTABOM KOPbl pas-
HOTrO YPOBHA, C APYroi CTOPOHbI, PasnunyHbIii
XapaKTep 3TWX CBA3el OTHOCMTeNnbHO HedTewn
[BYX W3Yy4YeHHbIX PermoHoB. MOXHO OTMETUTb,
4yto M3 coctaB HedTen Llanmckoro HI'P xapak-
Tepusyetca Gonee BbICOKMMU KO3 bULMEH-
TaMy KOpPenAauMu ¢ COCTaBOM HUMXHEN KOpbl,
MO CPaBHEHMIO C COCTAaBOM BEPXHEN, 60NbLIMM
AnanasoHom ux pasnuuus. M3 coctaB HedTeit
BEPXHEIOPCKUX 3aNexell TeCHEE CBA3aH C cocTa-
BOM MopcKoi 6uoThl (r = 0,74), 4eM C coCTaBoM
HasemHomn 6uotel (r = 0,69), B CBA3M C canpo-
neneBbiM TUMNOM WCXOJHOTO OPraHWYecKoro
sewecrsa (OB). M3 cocras HedTeit CpeaHeob-
cKoi HIO, Kak npaBuio, umeet 6onee HU3KKE
KOpPensLMoHHblE 3aBUCUMOCTU C COCTaBOM
3eMHOW KOpbl, HO 6o/lee BbICOKME C COCTAaBOM
Ha3eMHOI 61OTbI, BEPOATHO, U3-3a CMELLAHHOTO
canponeneso-rymycosoro tuna OB (r = 0,81),
Npy TOM YTO CBA3b C BEPXHEN KOPOIi Yalye cTa-
HOBMTCA BbllE OTHOCUTENBHO CBA3M C COCTaBa-
MW HUWXHE Kopbl, 160 AManasoH UX pasHuULbl
HeBenuK. Tomy cakty, yto M3 coctaB HedTen
CpeaHeobckoit HIO, ocoGeHHO W3 BEPXHUX
HUXKHEMENOBLIX OTNOXEHUA, MMeeT Gonbllyio

6/130CTb K COCTaBY BEPXHel KOpbl, COOTBET-
CTBYeT 1 3adMKCMPOBaHHbIi B pabote [8] eBpo-
nMeBbIn MUHUMYM B pacnpejeneHnn naHTaHo-
1naoB B HedTAx [oBXOBCKOro U BaTtberaHckoro
MecTopoXaeHun n3 nnactos 6B8 n BB6, Toraa
Kak B HedTax lammckoro HIP oTmeueH, Kak
npaBuio, eBPONMEBbIi MAKCUMYM, YTO COOTBET-
CTBYET BAUAHMIO TNYGUHHBIX TMAPOTEPMANbHBIX
pacTBopoB.

3aBNCUMOCTb MeXAy cocTaBamu Hedrein
1 KOpbl C y4eTOM BO3pacTa OT/NOXEHWIA NPoAB-
NAETCA He CTO/b YETKO, OAHAKO B KaXAOM peru-
OHEe MOXHO NPOCNefUTb HEKOTOPYIO TEHAEHL IO
yBeNNYeHNsA CBA3M KOPPEeNALMOHHbIX NoKasa-
TeNnen BHU3 N0 paspe3y OT MeNoBbIX U PCKUX
OTNOXEHNN A0 KOPbl BbIBETPMBAHWA N0 nasneo-
3010 1 C BO3pacTaHuem ray6uHsl ot6opa npoobbi.
MopobHas 3aBUCMMOCTb 6blna onucaHa Hamu
paHee npu nsydeHun Hedten PomalKMHCKOrO
MECTOpOXAeHUs [2].

AGCONOTHbIE  KOHLEHTPaLWMM  CyMMbl
«buoreHHbix» M3 B HedTax Llaumckoro HIP
1 peaKosemenbHbix anemeHToB (P33) (no aHa-
JUTUYECKUM [iaHHbIM [4, 5]) B BO3pacTHOM Au-
anasoHe HedTENPOAYKTUBHBIX KOMMIEKCOB
OT Mena [0 KOpbl BbIBETPUBAHUA CBUAETENb-
CTBYIOT 0 6Gonblieil Macce BUOreHHbIX INeMeH-
TOB MO CPaBHEHMIO C FYGUHHBIMU 11 0 HEKOppe-
NMPYEMOCTU NX COAepXaHui (puc. 2).

JTU pesynbTaThl NOATBEPMKAAIOT HE3ABUCK-
Moe noctynneHne M3 B HeTb M3 pasnnUyYHbIX
MCTOYHUKOB, T.€. NONIMreHHbIN XapaKTep, CBUAe-
TENbCTBYIOT O BO3MOXHO ry6UHHbIX hakTopax,
0 NMPOHUKHOBEHUW U BAUAHWUM TUAPOTEPMaAb-
HbIX FYBUHHbIX PACcTBOPOB, NOCTABAAIOWMX [0-
nonHutenbHole M3 B coctaB HahTMAOB. IMeHHO
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Puc. 1. Vi3meHeHue KoppensayuoHHbix 3asucumocmeli mexdy M3 cocmasamu Hepmell XMAO u koHmuHeHmManbHol Kopbi
Fig. 1. Changes in the correlation dependencies between the TE compositions of oils in the KMAO and the continental crust
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BbICOKMe cBA3U M3 cocTaBa HedTel ¢ cocTaBa-
MW 3€MHOW KOpPbl, 0COGEHHO C COCTABOM HIK-
Hell, yBenM4MBalOWMECS B permoHe c bonee
aKTUBHbIM TEKTOHUYECKUM pEXMMOM U Bonee
MHTEHCMBHO Nporpetom, Bo3spacratwouiue B 60-
nee rny6uHHbIX rOpU30HTax 1 B 6onee APEBHUX
OTNIOXKEHNAX, MOTYT CBUAETENbCTBOBATL O MU-
rpayuMv no nNpoHMLaembiMm 30Ham, O AOMNONHU-
TeNbHbIX UCTOYHMKAx YB, BO3MOXHO, M3 3Ha-
4nTeNbHO NpeobpasoBaHHbIX MNaneo30NCKUX
OTNOXEHW, 3aneralmx Ha pyHAaMeHTe.
CTOUT OTMETUTb, YTO UCCNef0BaHHbIe perun-
OHbl CYLLECTBEHHO OT/IMYAOTCA TEKTOHWYECKOM
AKTUBHOCTbIO, ManeonporpeBom Heap W Bpe-
MeHeM KoHconupauum dyHaameHTa, a cnepo-
BaTeNbHO, U npoueccamu oHToreHesa YB cko-
NAEHWUN, 4TO OTPA3UNOCh Ha cofepxaHun M3 u,
COOTBETCTBEHHO, Ha pe3ybTaTax KOppPenALnoH-
HbIX 3aBucumocten. OCHOBbIBAACh Ha pa3nuny-
HON MHTEHCMBHOCTU NPOTEKAHUA NPOLLECCOB Ka-
TareHHoro npeobpasoBaHMsa 0CAAOYHbIX TOALY
3anaaHo-Cubupckoro HedrerasoHocHoro 6ac-
ceitHa (HTB) B 3aBMCMMOCTU OT FyBUHbBI 1 BO3-
pacta KoHconuaauun dyHaameHTa, U3yYeHHbIX
A.3. KoHTopoBuyem, A.H. omuHbim 1 ap. [9, 10],
aBToOp MNpOrHo3MpyeT rnybuHbl NpoTeKaHus
npoueccos reHepauun YB B cootBeTcTBUM C Na-
neotemnepatypHbiM rpagueHtom [11, 12]. [ns
obnactn pacnpoctpaHeHus gobaikanug, K Ko-
TopoW oTHocsATcA CypryTckuii u HuwHeBapToB-
cKuii cBogbl CpeaHeobekoi HIO v ans koTopoi
XapaKTepeH HU3KWUI TemnepaTypHbIA rpajueHT
N MeANeHHOe HapacTaHue KatareHesa opraHu-
yecKoro BewwectBa ¢ rny6UHON, HUKHUE rpa-
HULbI reHepaumm HedTn coctaBnstoT 4 200 M,
a nerkon HedTW M KOHAeHcaToB — 5 200 m.
[ns obnactu pacnpocTpaHeHus repumnHma n Ka-
NefoHUT, LUMPOKO PasBUTLIX HA TEPPUTOPUN pe-
rmoHa, rny6uHbl reHepaunn Hedgtn — 3 650 M,
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)]
O O

a KoHaeHcaToB — 4 400 m. B obnactsax pacno-
NOXEHUA TPUACOBbIX PUMTOB, KPYNHbIX FPaHUT-
HbIX MaccuBoB unu GAOMLONPOBOAALLNX Pa3-
nomoB B dyHAameHTe, Hanpumep, Lanmckoro
CBOAA, rae HapacTaHue KatareHesa c ray6uHoi
NPOMCXOANUT Hanbonee MUHTEHCUBHO, FNyBUHbI
BEPOATHOCTHOTO 0BHapyeHus YB ckonneHui
3HauMTENbHO MeHbLe: Ana HedTn 3200 m, a ans
rasokoHgeHcatos — 4 050 M. Bo3amoxHo, ¢ pas-
JINYHBIM BO3PACTOM KOHconuaaumm dyHaameH-
Ta W, CnefoBaTeNbHO, C PasUYHON MHTEHCKB-
HOCTbIO nporpesa Tou, B 6acceiiHe CBA3aHO
yyactme cO6CTBEHHO Naneo30MCKNUX OTNOXEHNUIA
B npoueccax Hedrerazoo6pasoBaHus.

Ntormn

[lpoBegeHo wnccnepoBaHve KOpPpPenAauMOHHbIX
3aBucumocTeir M3 cocTaBOB pasnMyHbIX reo-
NOTNYeCKNX cpef U HedTen KPynHbIX MeCTo-
poxaeHuin XMAO. BbinonHeH nogcyet Koadhdu-
LMEeHTOB KOpPenAunu Ansa BbIABNEHUA BAUAHUA
IK30reHHOro 1 3HA0reHHoro hakTopoB Ha Npo-
yecc HethTeo6pa3oBaHuA, Y4TO NO3BOMAET OLe-
HUBATb BKAAAbl HUXHEN, cpefHen U ry6buHHON
KOPbl HA 31eMeHTHbIN cocTaB HedTW 1 Hanuune
B CBA3M C 3TUM AOMONHUTENbHbBIX UCTOYHMKOB YB
13 rNyOUHHBIX 30H 0CafJ04HOr0 Yyexna.

BbiBOAbI

MonureHHbIN UCTOYHUK M3 B HedTAX, a TaKKe
BbICOKMe €BA3U M3 cocTaBa HedTel ¢ cocTaBa-
MU 3eMHOW KOpbl, 0COGEHHO C COCTABOM HUX-
Hel, yBenuumsalowmecs B pernoHe c Gonee
AKTUBHLIM TEKTOHWYECKUM pexmMmom u Gonee
MHTEHCMBHO NPOrpeTom, Bo3pacratouie B 60o-
nee rnybUHHBIX TOpU30HTaX 1 B bonee ApeBHUX
(Wanmckuit HIP otHocutenbHo CpeaHeobGcKoim
HI0), moryT cBMAeTeNbLCTBOBATH O MUTPaLUM
no NPOHMULAeMbIM 30HaM, O JOMOMHUTENbHbIX

MCTOYHMKax YB 3a cyeT ruapotepmanbHbIX BO3-
[leCTBUI, BO3MOXHO, M3 Nane030MCKNUX OTNOXKe-
HWI, 3aneraolnx Ha GyHAAMEHTE U UMEILNX
C HUM HEMNOCPEeACTBEHHYIO CBA3b. [0yyeHHble
BbIBOAbI ABNAKTCA AOMNONHUTENbHBIM apryMeH-
TOM K WMPOKOMY pa3BepTbiBAHWUID Hay4YHO-UC-
cnefoBaTeNbCKux paboT Ha pcKue U rybokne
[OI0PCKUE FOpU30HTHI  3anaaHo-CubupcKoro
HIB — HUXHWIA 3TaX HeTerasoHOCHOCTH.
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Results Conclusions

A study was carried out of the correlation dependences of the TE
compositions of various geological environments and oils from
large fields of the Khanty-Mansi Autonomous Okrug. The correlation
coefficients were calculated to identify the influence of exogenous
and endogenous factors on the process of oil formation, which makes
it possible to evaluate the contributions of the lower, middle and deep
crust to the elemental composition of oil and the presence, in connection
with this, of additional sources of hydrocarbons from the deep zones of
the sedimentary cover.

Polygenicsource of TEin oils, aswellas high correlations of TEcomposition
of oils with the composition of the earth’s crust, especially with the
composition of the lower crust, increasing in the region with a more
active tectonic regime and more intense heating, increasing in deeper
horizons and in more ancient ones (Shaim oil and gas reserve relative to
the Middle Ob NGOs), may indicate migration through permeable zones,
additional sources of hydrocarbons due to hydrothermal effects, possibly
from deeply heated Paleozoic sediments lying on the foundation and
having a direct connection with them. The findings are an additional
argument for the widespread deployment of research work on the Jurassic
and deep pre-Jurassic horizons of the West Siberian oil and gas basin -

Inorganic microelements in crude oils and
their heavy fractions of the Danilovskoye
and Kechimovskoye oil and gas fields of the
Khanty-Mansiysk Autonomous Okrug of the
Tyumen Region. YEARBOOK-2012. Tr. IGG

the lower level of oil and gas potential.

Geochemical properties of oils in different
regions and potential source metals
contained in oil. Reports of the Academy
of Sciences, 2008, Vol. 42, issue 1,

P. 88-92. (In Russ).
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