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Abstract
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This article completes the cycle of studies devoted to the paleotectonics of the Beregovoye field (Yamalo-Nenets Autonomous District). The article
presents the results of studying the history of the formation of structural forms of productive reservoirs.

Materials and methods

Materials: the results of the structural interpretation of the seismic
volume of the Beregovoye oil and gas field, including the results
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BBegeHune
HactosAwaa cratba 3aBeplwaer UUKA
nccnefoBaHUin, NOCBALWEHHbIX — UCTOPUK

(OpMUPOBaAHNA KPYMHOW CTPYKTYPHOW no-
BYWKKW, BMeljalowen 3anexu beperosoro
He(TerasoKOH/AEHCAaTHOro MeCTOpPOX/AeHUs,

pacnonoXeHHOro B NpeAenax XafablpbAXUHCKON
MOHOK/IWHANU — KPYNHOW CTPYKTypbl Il nopsaa-
Ka, BXoaslen B coctaB Hagbim-Ta30BCKOW Cu-
Heknu3bl 3anaaHoin Cubupu. PaHee Gbino noka-
3aHO0, YTO 3a/10XKEHE MONOKNTENbHbIX CTPYKTYP,
KOHTPONMPYIOWMX NoJ06HbIE MECTOPOXKAEHUS,

npomsowno B noctmenoBoe (KalHO30MCKOE)

Bpems [5-7]. B npeablaywmnx cratbax uMKna

[1, 2] 6binnM chopmynupoBaHbl cneayolmne

BbIBOAbI:

e beperoBoe MecTOpOXAeHWe ABAAeT-
CA OfHWM W3 KNOYEBbIX OOBEKTOB ANA
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BOCCTAaHOBNEHUA UcTopun HopmMUpoBaHua

noByLeK yrnesofoposos (YB) Ha ceepe 3a-

nagHon Cubmpu, NOCKONbKY COBPEMEHHbIE
ceiiCMMYecKue jaHHble NO3BOAMAN Npoche-

AWTb B €ro npepenax cambliil BEPXHUA OT-

paxatLnin ropu3oHT 3, hopmupyowmncs

Ha rpaHuLe MPOUTCKON 1 TaBAUHCKON CBUT.

B pesynbTate ctpaturpaduyeckoin npueas-

KM 1 KOppensuun oTpaweHUn no cencmu-

yeckomy KyGy 6binu MpoCnexeHbl BOCEMb

oTpaxatowux ropusoHtos (OF), xapakrepu-
3YIOWMUX CTPYKTYpHbIE NAaHbl 0CaA04HOro
yexna OT HWKHEN topbl A0 oueHa. Pe3ynb-

TaTbl CECMMUYECKON Koppensaunm no3sonu-

NN PacyNneHuTb 0Caf04HbIN YeXon Ha cemb

CeicMOCTPaToOHOB, B LeNOM OTBeyalolux

Tpe6oBaHMAM NaneoTeKTOHMYECKOro aHa-

nu3sa. Pacnpegenenune nx MOLHOCTEN CTano

OCHOBOI AN1A NaNeOTEKTOHNYECKOro aHanu-

3a 00beKTa UCCnef0BaHus;

e B pe3ynbTaTe NaNeoTEKTOHUYECKOro aHanu-
3a 6bIN0 YCTAHOBNEHO, YTO UCTOPUS TEKTO-
HUYeCcKoro passuTus beperoBoi CTPyKTyp-
HOW NOBYLLKW BK/OY@Na Kak MUHUMYM Tpu
31ana. B topcKo-paHHemenoBoi 3tan 6biu
chopmMnpOBaHbl OCHOBHbIE YEPTbl CTPYKTYP-
HbIX N1AHOB OPCKNX NPOAYKTVUBHbIX NNACTOB
BeperoBoro mectopoxaeHus, atan noctito-
NIMHBOPCKOW TEKTOHUYECKOW aKTUBM3aLUn
MecTammn MpuBen K MOBLIWEHNID WX KOH-
TPACcTHOCTU. B paHHeMenoBOMi-30LeHOBbIN
3Tan paccmaTpvBaemas TeppUTOPUA Haxo-
AMnach B OCHOBHOM B pexume npornbaxus,
KOHTPACTHbIX TEKTOHWYECKNUX [BUKEHUN
B 3TOT 3Tan He npowucxoauno. B nocraoue-
HOBbIN (TOYHee MOCTANMHBOPCKUI) 3Tan
npousoluna aKTMBU3aLUA MONOKUTENbHBIX
TEKTOHUYECKUX ABWKEHWIA, B pe3ynbraTe
KOTOPOI N0 BEPXHUM FOPW30OHTaM OCaAO0Y-
HOro yexna 6bi10 choOpMMPOBAHO KPYMHOE
reonoruyeckoe nofHsaTue.

B HacTosLw el cTaTbe BOCCTAHOB/IEHA UCTOPUS
(hopMMpPOBaHUA CTPYKTYPHbIX MAAHOB NPOAYK-
TUBHbIX OTJIOXEHWI NyTem nocnesoBaTeNbHOro
aHann3a COOTBETCTBYIOLWMX NaneoCcTPyKTYPHbIX
KapT COOTBETCTBYIOLLMX FPaHUL, B Pa3fnNyHble MO-
MEHTbI reoflornyeckoro Bpemenm [8].

WUcTopus dopmupoBaHus CTPYKTYPHbIX

NNaHOB NPOAYKTUBHbLIX OT/IOKEHUI
BeperoBoe MecTopoxieHWe sABnfeTCA

MHOTOMNACTOBbIM C OYeHb BbICOKUM 3TaXoMm

HedTerasoHocHocT. [o3ToMy B HacTosliem

pasgene paccmoTpeHa uctopus dopmupoBsa-

HUA CTPYKTYPHbIX NNAHOB CAeaylolWmnx cTpaTu-

rpatunyecKMxX rpaHunLl, KOTOpble KOHTPONUPYIOT

KpynHble no 3anacam 3anexu YB B paspese

MeCTOPOXAEHNS:

® oTpaxawluit ropusoHT T, KOHTpOAUpYto-
WKUiA CTPYKTYpHbIE MAaHbl NPOAYKTUBHbBIX
nnactos 0, ,, copepxauinx nNoTeHunanbHo
3HauMmble 3anacbl HedT;

e oTpaxawwuit ropusoHT M/, KoHTponupy-
IOWUA CTPYKTYPHbIE MAaHbl MPOAYKTUBHbIX
nnactos MK, B HUKHENR 4aCTU NOKYPCKOIA
CBUTbI, ABASAOLLMUXCA NEPCNEKTUBHBIM 06b-
€KTOM Hapaly1BaHuA rasofobbiun;

e oTpaxawwwuit ropusoHT I, KOHTpONUpyto-
WK CTPYKTYPHBIA NAaH NpPOAYKTUBHOTO
nnacta MK , BMeLlalowWero KpynHyio 3anexs
rasa.

Hanbonee uHTepecHbiM npejcTaBaserca
comnocTaBneHne NaneoCTPyKTYpHbIX MNAHOB
nepeyncneHHbIX TOPU3OHTOB Ha KoHel, hopmu-
pOBaHWA NOKYPCKOI CBUTLI (MPpUMepPHOe Bpems
BXOX/AEeHUA GaxeHOBCKOW HedhTerasomarepmH-
CKOW CBUTbI B rNaBHyto 30Hy HetTerazoobpaso-
BaHUsA) [4] M Ha KOHeL, NOIMHBOPCKOTO BPEMEHM
C X COBPEMEHHBIMU CTPYKTYPHbLIMMU NAaHamm.

OTtpaxatowwuii ropusoHT T

ConocTaBneHne ynomaHyTbIX NaneocTpyK-
TYPHbIX MNaHoB ropusoHta T c ero cospe-
MEHHbIM CTPYKTYPHbIM NAAHOM MNpUBEAEHO
Ha pucyHKe la. 13 Hero cnepyer, 4TO OCHOBHble
NOoKaNbHble NMOAHATMA MO paccmaTpuBaemomy
YPOBHIO yXe CylecTBOBaAN K Hayany BXoxzje-
HWA MaTEPUHCKOW CBUTbI B FNaBHYI0 30HY HedTe-
rasoo6pasoBaHus (B NoKypckoe Bpems). Ha Ko-
Hel, NIONMHBOPCKOro BPeMEHN KoHdurypauua
oTpaxatouwero ropusoHta T He npeTepnena
3Ha4YNUTeNbHbIX NU3MEHEHNIN — BCE OCHOBHbIE N10-
KasnbHble MOAHATAA COXPAHW/IN CBOE NONOXEHNe
1 popmy. C MOMEHTa OKOHYaHUA NONTUHBOPCKO-
ro BpemeHu cTpyktypbl no OF T crann 6onee
KOHTPaCTHbIMU, MPX 3TOM COXPaHMAN CBOIO NPO-
CTPaHCTBEHHYIO MPUYPOYEHHOCTb.

OTpaatowuit ropusoHT M/

Ha KoHel MOKYpPCKOro BPeMEHW B LEH-
TpanbHOM YacTh paccmaTprBaemon TeppuTopun
no AaHHOMY ropu3oHTy Habnwaaetcs KpynHas
CUHKIWHANb, OCNOXHEHHAA NOAYNHEHHbBIMK NO-
KanbHbIMU BnagnHamu n nogHatuamu (puc. 16).
Ha KoHel, N0NMHBOPCKOTO BPEMEHU CTPYKTYp-
HbIl NNaH JAaHHOTO rOPU30HTA WCMbITAN TEKTO-
HUYeCcKyto TpaHchopmaumio, B pesynbrate KOTo-
poi 3anajHas 4acTb Uccnefyemoin TeppuTopumn
6bina nogBeprHyTa OTHOCUTENbHOMY BO3ZAbIMA-
HWI0, @ BOCTOYHAsA W LeHTpanbHas — OTHOCK-
TeNbHOMY NOTpyXeHuto. B noctnonmHBopcKoe
BpemMs 3a CYeT MHBEPCUN TEKTOHUYECKUX ABU-
XeHuin (B 3amagHoM 4actu paccmartpusaemoit
TEPPUTOPMM NPOM3OLLNO OTHOCUTENbHOE NOrpPY-
eHWe, a B LEeHTPaNbHO — BO3bIMaHUE) B Npe-
Aenax AaHHOro ropvsoHTa copmupoBanoch
KPYMHOe MOAHATUE, KOHTPOAMPYIOLLEE 3anexu
yrnesogoponos. Takum obpasom, conocrasne-
HUe naneo- N COBPEMEHHOr0 CTPYKTYPHbIX nna-
HOB ropu3oHTa M/ nokasblBaer, yTo:
® K KOHLY NONMHBOPCKOrO BPEMEHW B Npo-

AYKTUBHbIX NAactax HKHEN 4acTu noKyp-

ckoit cautel (MK, ,) cyuecteoann cna-

GOKOHTpacTHble HebonbluMe No pasmepam

noByWKU. TIOCKONbKY B faHHOe Bpems ba-

KEHOBCKas MaTepu1HCKas ToMLa yxe Bowwia

B rNaBHyto 30Hy He(hTeo6pa3oBaHus, 3T1 N10-

BYLUKU MOTN KOHTPONMPOBATh HeGoMblMe

3anexun Hedt, chopmmpoBaHHble B pe-

3ynbTaTe BePTUKANbHOM MUTpauun no pas-
nomam. B nonb3y faHHO rrnotessbl roBopaT
eAMNHUYHbIE (aKTbl MOAYYEHUs NPUTOKOB

HedTW M3 pasNUYHbIX NNACTOB rOPU3OHTA

HK19-20; -

e B pe3synbTate MOCTNIONMHBOPCKON nepe-
CTPOMKM CTPYKTYPHOrO MiaHa B NPOAYKTUB-
HbIX MAACcTax HUKHENOKYPCKOW NOACBUTHI
6bina chopmmpoBaHa KpynHas CTPYKTypHas
NIOBYLIKA, B KOTOpYl CTanu noctynatb ra-
3006pa3sHble yrnesogopoabl. B pesynbrare
3TOro npouecca nepBuYHbIe 3anexu HedTm
LOMKHbI Gbinn 6bITb YacTUYHO pachopmu-
poBaHbl ¥ YacTUYHO nepetOopPMUPOBaAHDI.
BepoATHO, MMEHHO 3TUM 06CTOATENLCTBOM
onpepensioTCA CNOXHble B3aMMOOTHOLIE-
Hua dnouaos B nnactax MK, : pasanunbie
CKBaXWHbl BCKPbIIW pe3epByapbl ¢ HedTA-
HbIM, Fa30KOHAEHCATHbIM, Fa30BbIM HaCbl-
LleHMeM pe3epByapoB, NMpUYeM B PasHbIxX
30Hax ra3oKOHAEHCaT BeCbMa pasnnyaercs
no CcBOMM cBoicTBam [3].

OTpaxatowuii ropusoHT I

B L4eN0M aHanoruyHblii BbIBOS MOXHO CAe-
natb v ans ropusoHta . KpynHas cTpyKTypHas
NI0BYLUKA, KOHTPONMPYIOLLaA 3anexb rasa B npo-
AyktusHom nnacte MK, 6bina copmmposaHa
TONbKO B NMOCTNONUHBOPCKOE Bpems (puc. 1B).
Ha MOMEHT OKOHYaHWA NNAMHBOPCKOTO

BpeMEHN ManoamnauTysHasa NoNOXUTeNbHan
CTPYKTYypa no oTpaxatoLiemy ropmsoHty I cyuie-
CTBOBaNa TONbKO B Npejenax 3anagHomn 4actu
paccmaTpuBaemon nnowasnu. B ueHTpanbHon
(paitoH noaHatus Feonormyeckoe Ill) n BocTou-
Ho (paitoH CeBepo-YacenbCcKoro nogHATUA) Ya-
CTU TEPPUTOPUM CYLLECTBOBANM OTpULLATeNIbHbIe
TEKTOHMYEeCKMe CTPYKTYpbl. Ha cneayiowem 3Ta-
ne TEKTOHWYECKOro pa3BUTUA NO3AHEKANHO301-
CKas TEKTOHMYecKas uHBepcus cnocobcrsoBana
3a/10KEHMNI0 KPYMHON aHTUKANHANBHOWM CTPYKTY-
pbl, KOHTPONUPYIOLLEN KPYMHYI0 CEHOMAHCKYI0
rasoByto 3anexb beperoBoro MecTopoxaeHus.

Utoru
B KauyecTBe OCHOBHbIX WTOrOB MPOBEAEHHOrO
MccnefoBaHNA MOXHO paccMaTpuBathb cieayto-
wue pesynbrarhbl.
ABTOpam ypAanocb NpocneauTb OTpaxarowmi
FOPU3OHT 3, OTOXAECTBAAEMbIN C KPOBNEN Nto-
NIMHBOPCKOrO rOPM30HTa, YTO CTaNo BO3MOX-
HO 6naroaaps KadyecTBeHHoiW nepeo6paboTke
CEeNCMUYECKNX [aHHbIX. ITOT AOMNONHNUTENbHbIN
OTpaxalmwWMmnii  rOPU3OHT, MPOCNEKEHHbI B
BEPXHEN 4acTW paspesa, MO3BOAWUA YTOUHUTb
MCTOPUIO TEKTOHMYECKOro pa3BuTua beperosoin
CTPYKTYpbl Ha CaMblX MOCNeAHUX CTafUAX ee
dhopmMnpoBaHus.
Bbino ycTaHOBNEHO, YTO KilOYEBbIM COObITHEM,
onpefenvBLIMM UCTOPUIO (DOPMUPOBAHUA 3a-
nexeil B OCHOBHbIX MPOAYKTUBHbIX FOPM30HTaxX
mecropoxaenus MK v MK, crana nocraouye-
HoBas (TOuHee MOCTIINMHBOPCKAsA) TEKTOHMU-
YyecKas aKTMBM3auuA, B pe3ynbTaTe KOTOPOM B
3TVX NPOAYKTMUBHBIX NAACTax BO3HMKNA KpynHas
CTPYyKTypHaa nosywka. CooTBeTcTBeHHO bepe-
roBoe MecTOPOX/EeHVEe MOXHO paccmaTpuBaTtb
KaK oTHocuTeNnbHO Monogoe. OcHOBHble (MOKyp-
CKME) ero 3anexu moriu 6biTb NonHocTbio cop-
MWUPOBaHbI TONBKO B MOCT/IONIMHBOPCKOE BpeMS,
TO ecTb He paHee 41 maH net Hasaa. [oaTBepx-
AE€HNEM 3TOr0 C reosorMyecKomn TOUKU 3peHus
CIy}aT HEKOTOpble 0COBEHHOCTU UX CTPOEHMS.
CornacHo faHHbIM OypeHus W 3Kcnayatayum
MOXHO YTBEPXK/AATb, YTO MOKYPCKME 3aNexn me-
CTOPOX/AEHNA HaxoAATCA B CTagnn popmunpoBa-
HUsA. 06 3TOM roBOpUT Cnesytolee:
® B Npejenax CEHOMaHCKON ra3oBoM 3anexu
nnacta MK, Habniopgaetcs M3MEHYMBOCTL
HavyanbHoro yposHa BK, nepenag KoTtopo-
ro cocTaBfifieT O 4 M, YTO yKa3blBaeT Ha To,
4TO 3anexb He ycrnena MOAHOCTbIO MPUNATK
B rMAPOAMHAMUYECKOe paBHoBecue (paxe
C YYeTOoM BbICOKOW MOABMIKHOCTM rasa)
3a cyeT no3aHero ob6pa3oBaHNsA KOHTpoONU-
pyloLen CTPYKTYpbl;
® B HM3aX NOKYPCKOW CBWTbI (B YacTHOCTM
B nnacrax MK, ,) B npeaenax ogHoro nnacra
HaGNOAATCA MHOTOUYUCIEHHbIE NaTepans-
Hble HEO[HOPOAHOCTM B xapaktepe (io-
MAHOTO HacblleHnsa. B npegenax epuHoi
CTPYKTYpbl OTMeYaeTCs COCyliecTBOBaHue
ra3oKOH/AEHCaTHbIX, ra3oBbiX U rasoHedTA-
HbIx 3anexen. Cyaa no Bcemy, YB pasHoro
Tna, NOCTYNWBLUME B NOBYLWKY B pasHble
3Tanbl ee (hOPMMPOBAHUA, He ycnenu pas-
HomepHo AuddepeHuMpoBaTbca Mo pas-
pesy C MOMeHTa BO3HUKHOBEHWSA OCHOBHOW
He(TerasoKOHTPONUPYIOLWEN CTPYKTYpPbI.
Kpome Toro, ana nouHbIX KOHTAKTOB
B Nnactax HUXHEN 4acTu NMOKYPCKOW CBUTHI
TaKe XapaKTepHbl nepenagsl B abconior-
HbIX OTMETKax No NaoLaau.

BbiBOADbI

Takum 06pasom, pesynbratbl NaneoTeKToHUYe-
CKUX PEKOHCTPYKLUKi beperoBoro mectopoxae-
HWSA, BbINOMHEHHbIX C MPUBNEYEHNEM AAHHbIX
no oTpayaloliemy ropu3oHTy 3, NO3BONAT
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yTBEpHKAaTh 06 OTHOCMTENbHO Monogom (mocT-
NIONMHBOPCKOM) BpEMeHW 3anoxeHus bepe-
roBOI CTPYKTYPHOI NOBYLIKM, Y4TO HALNO CBOE
OTpa}eHne B 0COBEHHOCTAX CTPOEHUA KOHTPO-
NMPYeMbIX eto 3anexen.

MonyyeHHble pe3ynbTaThl NO3BONAIOT Npeanona-
raTb, YTO 3HaYUTENbHbIE HEOAHOPOAHOCTY B TUM-
COMETPUYECKNX OTMETKaX (IOUAHbBIX KOHTAK-
TOB W CNOXHbIA XapaKTep HacbILEHUs MHOTUX
MecTopoXaeHnin cesepa 3anapHo-Cubupckoii
NAUTbI TaKXKe MOryT ObiTb 0BGbBACHEHbI He3a-
BEPLIEHHOCTbIO Mpouecca MXx GopMMUpPOBaHHUS

= [e]2

ol s
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BCNEACTBME MO3AHEro o6pasoBaHuA CTPYKTYp-

HbIX TOBYLWWEK.
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CoBpeMmeHHbIii CTPYKTYPHbIA NnaH

Puc. 1. Ucmopus popmuposaHus cmpykmypHsix niaHos a — O T, 6 — M/, 8 — [ Ha KOHey, NOKYPCKO20 BpeMeHU, N0NUHBOPCKO20 BpemMeHuU

U UX coBpemeHHbIl 06/1UK.

1 — KoHmyp celicMuyecko2o kyba, 2 — CKBAMCUHbI, BCKPbIBWILE 20pU30HM, 3 — 10KA/bHble NOOHAmMuUA no OF b,
4 — usonaxumsl, 5 — paspbi8HbIe HapyuleHus, 6 — KoHmyp bepezosozo /1Y
Fig. 1. The history of the formation of the structural plans of the a — reflecting horizons T, 6 — M/, 8 — G at the end of the Pokurian time, the Lyulinvor

time and their modern appearance.

1 - contour of the seismic cube, 2 — wells that penetrated the horizon, 3 — local structures located on reflecting horizon B, 4 — isopachs, 5 - faults,

6 — Beregovoye field license contour
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Results
The following issues can be considered as the main results of the study.
The authors were able to trace the reflecting horizon E, identified with
the top of the Lyulinvor horizon, which became possible due to the high-
quality reprocessing of seismic data. This additional reflecting horizon,
traced in the upper part of the section, made it possible to clarify the
history of tectonic development of the Coastal structure at the very last
stages of its formation.

It was found that the key event that determined the petroleum

accumulation's history in the main productive reservoirs PK .

and PK1 was post-Eocene (more precisely, post-Lyulinvor) tectonic

activation, as a result of which a large structural trap appeared
in these productive reservoirs. Accordingly, the Beregovoye field
can be regarded as relatively young. Its main (Pokurian) petroleum
accumulations could have been fully formed only in the post-Lyulinvor
time, i.e. not earlier than 41 million years ago. From a geological
point of view, this is confirmed by some features of their structure.

According to the drilling and production data, it can be argued that the

Pokur accumulations of the field are in the stage of formation. This is

evidenced by the following:

e Within the Cenomanian gas accumulations of PK, reservoir, there
is a variability of the initial level of the GWC, the drop of which
is up to 4 meters, which indicates that the reservoir did not have
time to fully come into hydrodynamic equilibrium (even taking into

account the high mobility of gas) due to the late formation of the
controlling trap;

e At the bottom of the Pokurskaya formation (in particular, in the
PK.,.,, reservoir), within one reservoir there are numerous lateral
inhomogeneities in fluid saturation. Within a single structure, the
coexistence of gas condensate, gas and gas-oil accumulations
is noted. Apparently, hydrocarbons of different types that entered the
trap at different stages of its formation did not have time to uniformly
differentiate along the section from the moment the main trap
was formed. In addition, the differences in absolute elevations
of fluid contacts in the reservoirs of the lower part of the Pokurskaya
formation over the area are also common.

Conclusions

Thus, the results of paleotectonic reconstructions of the Beregovoye
field, carried out with the use of data on the reflecting horizon E, make
it possible to assert about a relatively young (post-Lyulinvor) time of
origin for the Beregovoye structural trap, which became a ruling factor for
the properties of the accumulations controlled by it.

The results suggest that significant inhomogeneities in the hypsometric
levels of fluid contacts and the complex type of saturation of many
fields in the north of the West Siberian plate can also be explained
by the incompleteness of the process of their formation due to the late
origin of structural traps.
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