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Beenenne

B Hactosulee Bpems OAO «HK «PocHethTb»

OCYLLIECTBNSIET CBOKO AEATENBHOCTb BO BCEX OCHOBHbIX
HebTerazopobbiBatoLLMX pervoHax Poccumn: B TumaHo-
['eqopckon HedhTEra3oHOCHOW MPOBUHLMK, [TOBOIKBE 1 HA
CeBepHoM KaBkase, B 3anagHon n BoctouHom Cubnpu, Ha
HansHem BocTtoke. Ha wensthax Poccuinckon depepaumn
1 COMPERENbHbIX CTPaH paboTbl BEAYTCS B aKBATOPUSIX
OxoTckoro, Kacnmniickoro, HYepHoro 1 A30BCKOro MOPEQA.

B cooTBeTCTBIM CO CTpaTerven passutnst KOMMaHum

n «Mporpammoint OAO «HK «PocHedhTb» 0CBOEHNS
pecypcoB yrneeoaoponos (YB) Ha wenbde PP oo 2030
r.» B GrvbkanLume rogpl MNaHMpYeTest Ha4ano padoT B
aKBaTOPUISIX apKTUHECKIX Mopen [1]. B cBs3n ¢ aTum
B2XXHYO POSb MPUOBPETAET OLIEHKA YTIIEBOAOPOAHOMO
noTeHumana cnabonadyHeHHbIX 0Ca0o4HbIX 6acCeNHOB
BocTo4yHOM APKTUKK, B KOTOPBIX N3BJIEKAEMbIE PECYPCHI
YrIeBOAOPOAOB MO OLeHkaM MUHMCTepCTBa MPUPOOHBIX
pecypcos PO npesbilwatoT 12 Mp4a. TY.T.

CyiwecTayiowue npo6nembl M METO/AbI UX peleHna
OLeHku yrneBofopoaHOro NoTeHLmaia BOCTOHHO-
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Introduction

Today, Rosneft’s activities cover most of the hydrocarbon
producing regions of Russia: the Timano-Pechora oil
and gas basin, the Volga territory, Northern Caucasus,
East and West Siberia and the Far East. Along the
shelf of Russian Federation and the adjacent countries,
activities are underway in the waters of the Okhotsk,
Caspian, Black and Azov seas. As per the company
development strategy entitled - Rosneft’s Development
Program of Offshore Hydrocarbon Resources (HC) until
2030 - They are planning to commence operations in the
offshore areas of the Arctic sea [1]. This makes it very
important to evaluate the hydrocarbon potential of little-
explored sedimentary basins of the Eastern Arctic, where
recoverable resources of hydrocarbons, based on an
assessment of the Russian Ministry of Natural Resources
(MNR), exceed 12 billion tonnes of fuel equivalent.

Addressing Existing challenges

Estimations of hydrocarbon potential in the East Arctic seas
vary depending on data from different sources - from 1.9
bin.toe estimated by USGS [2] to 12.2 bin.toe forecasted
by the Russian MNR (as of 01.01.2002). This is both
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EXPLORATION M

APKTUHECKMX MOPEN MO AaHHbIM Pa3fNHHbIX
ncenegoBaTeNien CyLLEeCTBEHHO pasnmnyaroTes — ot 1,9
MIPA. T H.3. N0 oLeHkam [feonormndeckon cny»x6el CLLIA
(USGS) [2] oo 12,2 mnpa. T Y.T. No oueHkam MNP PO

(mo cocTtogaHmo Ha 01.01.2002 r.). STo CcBA3aHO Kak

C pasnyHbIMK METOAAMU OLIEHKM PECYPCOB, TaK 1 C
pPasHbIM MOHMMAaHNEM UCTOPUN Pa3BUTUS I CTPOEHNA
BaccerHoB. B cBA3n ¢ 3TUM cneupanmcTaMmm Hay4Ho-
TEXHMYECKOro Bnoka kKomnaHum ¢ 2007 r. NpoBOAATCA
cneupanbHble NCCneaoBaHNs Mo CO34aHUI0 COBPEMEHHbIX
PErMOHaSTbHBIX FEOIOTNHECKUX MOJENEN 0CaO04HbIX
BacceliHoB BCEN POCCUNCKON APKTUKM, B TOM YKCTE U
BOCTO4YHO-apPKTUYECKIMX, HACCENMHOBOMY MOAEIMPOBaHNIO
C HE3ABNCUMOW OLIEHKOWN PECYPCOB U Fe0NIOMNYECKIMX
PVCKOB.

OCOBEeHHOCTAMN BOCTOHHO-aPKTUYECKOIO

wenbda SBNATCS ero KpamHe H1M3kasa CTeneHb
CencMmHeckom nay4eHHocTn (0T meHee 0,01 KM/KM2

B BocTouHo-Cunbunpckom mope ao 0,08 km/km2 B
Mope JlanTeBbIX) U OTCYTCTBME FTYOOKMX CKBaXKMH.
Ocapo4Hbin 4exon B npeaenax baccenHos Wwenbda
npeacTaBneH pasHOBO3PACTHbLIMY OTIOXEHNAMM,
hyHAAMEHT CIIOXXEH Pa3HOBO3PACTHbIMU GloKaMm
OPEBHUX KPATOHOB U CKaa4vaTbiX COOPYXKEHMN

[3,4]. Tpogo/mKeHe NocneaHNx B akBaTopumn
Heb6eCcCnopHo, NPW 3TOM YacTo BbICTYMbI (DyHAAMeHTa
N cknagyatble obnacTn He MO3BONSAKT OAHO3HAYHO
COMOCTaBUTb OTpaXKatoLLe CENCMUHYECKNE FOPU30HTHI,
NPOCNEXeHHbIE Ha Lenbdax BoCTOUHON APKTUKM,

C ropuaoHTamMu, BblaeneHHbIMU Ha C1OMPCKON
nnatopme, B aMepuKaHCKOM CeKTope YyKOTCKOro
MOPS 1 YBSA3aHHbIMI C MaTepuanamn bypeHus.

[ns 060CHOBaHMS CTPpaTUrPaUYECKON MOAHOTHI
paspeaa, NporHo3a pa3BuUTUS HedTeErasoMaTepPUHCKMX
Tonw, (HFMT) n o4aroB reHepaumm yrinesogoponos,
KOJIIEKTOPOB 1 (hNtOMA0YNOPOB Ha Lwenbde,
BblOENEHNSI MEPCNEKTUBHbIX OOBEKTOB N OLEHKM
PECYPCOB aBTOpamMm NCNob30Bancyd 6acCenHoBbIN
aHanna, No3BONSAOLLNA BbISBUTL OCOBEHHOCTHU
CTaHOBNEHNs (reHes3nca), COBPEMEHHOIO CTPOEHUS
1 reoIorMy4ecKomn 3BOMIOLMM OCad04HHbIX BaccenHoB,
YyCTaHOBUTb YCNOBUS HedhTerazaoobpasoBaHuns 1
HebTerasoHakonnerus [5]. Takon NHTErpUPOBaHHbIN
METOAOOMMYECKUI NOAX0A, BKto4Yan (puc. 1):

» cOOP 1 0B0OLLEHNE BCEN HAKOMNEHHOW reonoro-
reour3nHeCKon NHPOPMALIM MO BOCTOHHO-aPKTUHECKIM
BaccerHam 1 1x obpamneHnsaM (pesynbTaTbl OypeHs,
rE0NIOMHECKON ChEMKM 1 TEMATUHECKMX UCCNEO0BaHN);

» MEPEVHTEPMNPETALMIO CENCMUHECKNX MaTepNaioB
(6onee 30000 KMm), HaMPaBNEHHYHO Ha CTpaTUVKaLMIO
OTpaXKarOLLX FOPUSOHTOB, BblAENEHVE NMEPEPbIBOB
B OCaKOHaKOMIeHnn, cemcModaLianbHbIi aHanna,
MOCTPOEHME COBPEMEHHOM CTPRYKTYPHO-TEKTOHNHECKOW
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due to differences in resource evaluation methods and

a different understanding of the basins’ structure and
formation history. This is why, since 2007, the company’s
technology block has been working on special research
to establish modern regional geological models of
sedimentary basins for the entire Russian Arctic, including
the East Arctic, as well as basin modeling with an
independent evaluation of resources and that of
geological risks.

The East Arctic is severely underexplored with little
siesmic exploration being done - less than 0.01 km2 per
squared kilometer in the East Siberian Sea and 0.08
km2 per squared kilometer in Laptev Sea - and also has
an absence of deep wells. Sedimentary cover within

the shelf basins is represented by formations of varying
ages with basement blocks of multiple aged ancient
cratons and folded formations [3, 4]. Continuation of the
latter in the offshore area is uncertain, and basement
highs and folded areas do not often allow for an
unambiguous correlation of reflecting seismic horizons,
traced in the East Arctic shelf with those distinguished
on the Siberian platform, in the American sector of
Chukchi Sea and tied to the drilling results.

To confirm the stratigraphic completeness of the
section, forecast the development for oil and gas
source rock (OGSR) and hydrocarbon generation
centers, reservoirs and seals, allocating prospective
objects and resource evaluation, the authors have used
the basin analysis, which allows for the determination
of a formation (genesis) features, modemn structure and
geological evolution of sedimentary basins, as well as
establishing the conditions of oil and gas generation
and accumulation [5]. This integrated methodological
approach had included (figure.1):

» collection and generalization of all accumulated geological
and geophysical information for East Arctic basins and
their margins (drilling results, geological survey and
thematic research);

» re-interpretation of seismic data (over 30000 km),
aimed for stratification of reflecting horizons, determination
of interruptions in precipitation accumulation, seismic-facial
analysis, construction of modern structural-tectonic model
and reconstruction of the geological development history
for the basins;

» multi-variant modelling of HC-systems;

» structural-tectonic and oil and gas geological zoning;

» selection of prospective areas, evaluation of resources
and geological risks; preparation of recommendations for
selection of most favorable areas for licensing and

further study.
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PucyHok 1: MeTogonornyeckmii moaxon, K OLIEHKE NePCreKTNB HEPTEra3oHOCHOCTY OCaao4HbIX 6AaCCENHOB
Figure 1: Methodological approach to evaluation of oil and gas potential of sedimentary basins

MOLIENM U PEKOHCTPRYKLIMIO UCTOPUN Mre0NIorM4eckoro
pa3BUTUA DaCCEHOB;

» MHOrOBapWaHTHOE MOOEMPOBaHVE (DOPMUPOBaHVIS
YB-cucTem;

» CTPYKTYPHO-TEKTOHNYECKOE 1 HedhTEra3oreo1orm4eckoe
PaOHMPOBAHIE;

» BbIBOP MEPCMEKTUBHBIX OOBEKTOB, OLIEHKY NX PECYPCOB
1 FEONOMMHECKMX PUCKOB, MOArOTOBKY PEKOMEHAALMIN
Mo BbIOOPY Hanbosee MpPUBNEKATENbHbIX YHACTKOB AJ15
NNLEH3NPOBaHNA N NX ,u,aaneMUJero N3yHeHN4.

MHoroBapriaHTHOE MoLeMMpoBaHe hopmmpoBaHg YB-
CUCTEM MPOBOAWIIOCE B CBA3W C OTCYTCTBMEM Ha LLeNbde
CKB2XKVH 1 COOTBETCTBEHHO PE3YNTATOBR OYpEHNS,
HEOOXOOVMbIX OS5 KaMOpOoBKM Mogenen. Mo aTom, C
YHETOM MHOXXECTBA HEOMPELENEHHOCTEN B UCXOOHbIX JAaHHbIX,
MEHSTIMCh MapaMETPbl TEMMEPATYPHOO PEXXMA HeOp, HMCIO
HIMMT 1 1x reHepaLMOHHbIE XapPaKTEPUCTVIKA, MPOBOAVMOCTb
Pa3fIoMOB BO BpeMeHn 1 ap. OLieHKa pecypcoB
YIMEBOAOPOAOB Oblna BbINO/HEHA OGBEMHBIM METOAOM (MU
BOSMO>KHOCTU BblOENEHMA B 6aCCENHE NOKATBbHLIX OOBEKTOB)
1 METOOOM FEONOMMHECKIX aHanorvi. Ipn aTom 3a 6accenH-
aHanor npyHMarnca CeBepo-ANSCKUHCKMN BacCerH (ons
YykoTckoro 1 BocToqHo-Crbrpckoro Mopen).

leonornyecKoe CTPOEHUE aKBaTOPUIA

Mope JlanTeBbix
OTHOCKTENBHO BO3pacTa yHOaMeHTa r
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Multi-variant modeling on the formation of HC-systems
was undertaken due to the absence of shelf wells and
corresponding drilling results which are necessary for models
calibration. Considering numerous uncertainties in initial
data, the parameters of subsoil temperature conditions, the
number of OGSR and their potential production features,
fault conductivities in time and etc, the data was altered.
Evaluation of the resources was done using the volumetric
method (with the possibility of separating localized objects
within the basin) and by the” geological analogies” method.
The North-Alaskian basin was selected as the analogous
basin (for the Chukchi and East-Siberian seas).

Geological structure

Laptev Sea

There are presently two principal viewpoints regarding the
age of the basement and stratigraphic completeness of
sedimentary mantle of Laptev Sea.

1. The Western part of Laptev sea basin lies in the
continuation of the Siberian platform, its basement being
of Early Proterozoic age. All rock complexes are present
within the sedimentary mantle, from the Riphean to the
Cenozoic. The Eastern part of the foundation pertains
to Late Cimmerian and the cover consists of Cretaceous-
Cenozoic depositions.

2. The basement of the basin in every area of the shelf is
of the Late Cimmerian (Early Cretaceous, Pre-Aptian) age
and the cover is represented with younger (Cretaceous-
Cenozoic) deposits.

www.rogtecmagazine.com
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cTpaTUrpadU4eCcKon MNOMHOTLI OCAA0YHOIO Yexna Ha
wensde Mops JlanTeBbIx B HACTOSALLEE BPEMSA CYLLIECTBYIOT
[Be OCHOBHbIE TOYKW 3PEHNA.

1. 3anagHasa YacTb baccenHa Mopst J1anTeBbIX HAXOAUTCS
Ha nMpodomkeHn Crnbmnpckon nnathopmMbl, ee
PyHOAMEHT UMEET PaHHENPOTEPO3ONCKIMN BO3pacT. B
COCTaBe 0CafiO4HOMO Yexsia y4acTBYHOT BCE KOMIMIIEKChI
nopof OT pudesa A0 KarHO30s. B BOCTOYHOM YacTn
byHOAMEHT NO3OHEKUMMEPUICKIIA, YEXON NPeacTaBneH
MEN-KANHOZONCKMM OTIOMKEHNSMN.

2. DyHOaMeHT 6acceliHa MOBCEMECTHO Ha Lebde MMeeT
MO3OHEKUMMEPUINCKI (DaHHEMENOBOW, OOAMTCKN)
BO3pacT, Yexos1 NpeacTaBneH bonee monogbiMn (Men-
KaHO3OWCKMM) OTIIOXKEHNUSIMM.

o pesynsTatam Halmx paboT 060CHOBaHO MPOAOIPKEHNE
Cwubupckor NnaTdopMbl B 3anagHom YacTu wenbda Mopst
JlanTeBbix. Ocaao4HbIA YeX0 MPW 3TOM BbldeneH B 0Obeme
NEPMCKO-KaNHO30MCKIX OTIOXKEHWI [B]. Hipkenexxalme
PUDENCKO-KaMEHHOYTOIbHbIE, MPEVMYLLIECTBEHHO
KapBOHaTHbIE OTNOXEHWS C YHETOM MPEACEHOMaHCKOMO
NOAHSTVA (@nmMdiTa) 1 pa3mbiBa NOPOd, BEMMHMHA
KOTOPOrO Ha MaNeonoOAHATUSAX JOCTUraeT 3 KM, Oblnn
MOrpy>keHbl Ha BonbLume Fy6uHbI (15-18 Kwm) 1, no-
BMOMMOMY, 3HaYUTENBHO NpeobpasoBaHbl. B HacTosiLee
BPEMS OHM BXOAAT B COCTaB MepexodHOro KOMriexkca

Based on the results of our work, the continuation of the
Siberian platform in the westemn part of Laptev sea shelf
was established beyond doubt. The sedimentary cover

is allocated within the Permian-Cenozoic formations|6].
Underlying Riphean-Carboniferous, primarily carbonate
formations, considering pre-Cenomanian uplift and erosion,
the height of which in palaeo-elevations reaches 3 km, were
submersed to a depth of 15-18 km, and seem to have been
transformed considerably. They are currently included into
the transient formation complex, or acoustic foundation.
The borderline between the eastern and western part of the
shelf lies along the Lazarev fault zone, which are supposed to
be palaeo-transform zone. Such interpretation of the geological
structure of Laptev sea shelf, by analogue with sections of the
Siberian platform at the base of the sedimentary section in
its western and central parts; along with the development of
thick sedimentary formations of Permian, Triassic and Jurassic
periods, significantly increases the possibility of potential
discoveries of hydrocarbons in this area.

The sedimentary cover is up to 15 km thick and is comprised
of three rock types: Upper Paleozoic-Lower Cretaceous,
Aptian-Early Miocene and Middle Miocene-Quaternary. The
first one is of pericratonic character, the second is of synrift,
and the third is of post-rift (syneclise).

The pericratonic complex is composed of Permian-Triassic
carbonaceous-terrigenous and Jurassic-Neocomian
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PucyHok 2: CTpykTypHast kapTa 0cafo4HOro baccerHa Mops JlanTeBbix Mo NOAOLLBE OCaA0YHOrO Yexna (a) 1 MprMepsbl
TUMOBbIX CTPYKTYP (6)
Figure 2: Structural map of the Laptev Sea sedimentary basin at the sedimentary cover base (a) and examples of typical
structures (b)

(akycTrdeckoro dyHOameHTa). [paHnLa Mexxay 3anaaHowm
11 BOCTOYHOWM YacTsaMK Lenbda NpoxoanT no 30He
pa3noMoB Jlazapesa, SBNSIOLLENCS MPeanonoXUTENsHO
OPEBHEN TPaHCHOPMHOM 30HOM. K Tako TPaKTOBKE
re0nNorM4ecKoro CTpoeHUst Lenba Mopst JlanteBbix

Mo aHanormm ¢ paspesdamm CUOMPCKON MnaTtdopMbl B
OCHOBaHWM paspesa 0cafo4HOro Yexna B ero 3anafHom 1
LIEHTPATBHOW HacTsX MpeanofiaraeTcs pasBuTUe MOLLHBIX
0CaA04HbIX TOMLL, MEPMM, TpMaca 1 Hopbl, YTO CYLLECTBEHHO
MOBbILLIAET NEePCNEKTNBbI OBHAPYXKEHWS 30ECH CKOMMEHMIA
YrneBOOOPOAOB.

Ocaao4HbI HEXON CYMMapPHOM MOLLHOCTbLEO A0 14-15 Kwm
CIIOXEH TPEMS KOMIMIEKCAMM MOPOL;: BEPXHEMNAIEO30MCKO-
HDKHEMESIOBBIM, aMT-PaHHEMNOLIEHOBbIM 1 CPEAHEMMOLIEH-
YETBEPTUYHBIM. [1ePBbIN U3 HUX UMEET NEPUKPATOHHbIN
XapakTtep, BTOPON — CUHPUTOBbLIN, TPETUN —
MOCTPUTOBBIN (CUHEKITN3HBI).

[NeprKPaTOHHbIN KOMMIEKC CIOXXEH MEPMCKO-
TPMacoBbIMU KapbOHATHO-TEPPUMEHHLIMU 1 FOPCKO-
HEOKOMCKMMU TEPPUrEHHBIMI OTIOXKEHUSAMN. VIcxoas n3
aHanmM3a pesynbTatoB BypeHUs 1 OMMCaHKS OBHaXKEHNI
Ha NpuneratoLLen cylle, MEPMCKO-TPUACOBbIE OTIOMEHNS
NPeACcTaBNeHbl MPENMYLLECTBEHHO METKOBOLAHO-
MOPCKVMWN U KOHTUHEHTAbHbIMM TOSILLAMW, BO3MOXHO, C
npocnosmu TydoB, 6a3ansToOB W AONEPUTOB B TPMACOBOM
VHTEpBae paspesa. B HanpasneHun OT CyLlun K Wwenbdy
NPOrHO3MpyeTCs paseuTue bonee rmyboKOBOAHbLIX

MOPOA BMIOTb A0 KOHAEHCUPOBAHHbBIX AEMPECCUOHHbBIX
dhaumin. KKOPCKO-HEOKOMCKNE OTNIOXEHUS MPeacTaBNeHb!
nepecnanBaHNeM aneBpoOIUTOB, MECHAHNKOB U
APrUINIUTOB C MPOCOAMA U NIMH3aMKN U3BECTHSAKOB

N KOHITIOMEPATOB, B BEPXHEN YaCTu — C MPOCIOSIMA

28 | ROGTEC

terrigenous rocks. Based on the analysis of the driling

data and the descriptions of discoveries on adjacent

land, Permian-Triassic formations are represented mainly
by shallow marine and continental strata, with possible
interlayers of tuff, basalts and dolerites within the Triassic
interval of the section. Development of deeper subsea rock
is forecasted in a land-to-shelf direction, up to condensed
depression facies. The Jurassic-Neocomian formations

are represented by the interlaying of siltstone, sandstone
and argillites, with layers and lenses of limestone and
conglomerates, interlayers of coal in the upper part and
sandstone-clay turbidite stratum in Stolbovoy and Maly
Lyakhovsky islands. Shallow marine sandstone-clay
formations are forecasted as the dominant layers on the the
shelf. The thickness of the deposit complex for the Laptev
shelf based on seismic data varies from 1-2 km to 8 km.

The Synrift complex is divided into two strata — the
Upper Cretaceous, that is represented exclusively by a
continental coal-bearing molasse, and Paleogene-Early
Miocene terrigenous stratum with the development of
marine facies (from shallow-marine to depression type)
in the central part of the basin. Cretaceous formations
consist of conglomerates, gravelite, sandstone, siltstone
and argillites with interlayers of coal at the Novosibirsk
islands — with volcanic rock of various composition.
Paleogene formations consist of interlaying sandstone,
siltstone and argillites, and rare layers of limestone and
diatomites. The thickness of the Cretaceous stratum
based on seismic data varies from 400 to 3500 m, and in
the Paleogene-Lower Miocene — from 600 to 5500 m.

The Post-rift complex is analogous by composition to
Paleogene-lower Miocene stratum. The unconformity

www.rogtecmagazine.com
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yrnemn, a Ha octposax Ctonbosom 1 Manbi JIaxoBCKuin —
necYaHo-rAMHUCTOM TypbunamuToBoM Tonwen. Ha wenbde
MPOrHO3MPYETCS MPENMYLLIECTBEHHOE Pa3BUTUE
MESTIKOBOAHO-MOPCKMX MECHaHO-TIMHUCTLIX 06pa3oBaHuii.
MOLLHOCTb OT/IOXKEHUIN KOMIJIEKCa Ha Lenbde Mops
JlanTeBbix MO CENCMNYECKM OaHHbIM BapbMpyeT oT 1-2
00 8 KM.

CVHPNMTOBDLIN KOMMNEKC AENUTCA HA ABE TOSLLN

— BEPXHEMENOBYIO, MPEACTABAEHHYIO NCKITOUUTENBHO
KOHTVHEHTANbHOW YIMEHOCHOW MOIACCOW, 1 NaneoreH-
PaHHEMUOLIEHOBYIO, TEPPUrEHHYIO, C PasBUTVEM B
LleHTpasbHOM YacTy 6acceiiHa MOPCKMX (0T MENKOBOOHbIX
00 OEenPEeCCUOHHbIX) haumi. MenoBble OTIOXKEHWS
CINOXXEHbI KOHrIoMepaTamiu, rpaBenMTamu, necHaHukamm,
aneBpoIMTaMm1 1 apruanuTammn ¢ NPOCIoAMM Yrien, a Ha
HOBOCHBUPCKIMX OCTPOBAX — C BYJIKAHATAMW Pa3INHHOMO
cocTaBa 1 ux Tydhamu. [NaneoreHoBble OTNOXKEHVIS
NpeacTaBNeHbl NepecnanBaHNEM NECHAHVKOB,
aNEBPOSINTOB W aprnINIUTOB, PELAKO C MPOCIOAMM
N3BECTHAKOB 1 OMATOMUTOB. MOLLHOCTb METOBOM TOMLLIM
MO CeNCMUHECKM JaHHbIM n3meHsieTcs oT 400 go 3500 M,
naneoreH-HMmxHemMmoLeHoBom — 0T 600 0o 5500 m.

[MOCTPUMTOBLIN KOMMNEKC MO COCTaBy aHaNOMYeH
naneoreH-HKHeEMMOLEHOBOM Tonwe. OH
pa3nensaeTcs nepepbiBOM B 0CAAKOHAKOMIEHNN Ha
CPEOHEMUOLIEHMTMOLIEHOBYIO 1 YETBEPTUYHYKO TOSILLN
MOLLHOCTBLIO cooTBeTCcTBEHHO 200-1300 M 1 175-500 M.
B TexkToHn4eckoM nnaHe wenbd Mops JlanTeBbix
PacrosoXeH B 30He CoYNeHeHNs ApeBHero Crbmnpckoro
KpaToHa 1 TPex Me3030MCKIX MOPHO-CKTaa4aTbIx
obnacTen: paHHEKUMMEPUINCKON KOXKHO-TalMbIPCKOM

1 NO3OHEKNMMEPUINCKIX BepXxostHOo-KonbIMCKOWM 1
HoBocmbrpcko-HykoTCcKon. [eHepann3oBaHHbIe
CTPYKTYPHbIE TpeHObl 3TVX 061acTen, 0OpPaMASOLLINX
Lensm Mops JlanTeBblX, yKadblBatOT Ha BEPOATHOCTb
MPOAOIDKEHMSA X CKIaaHaTbIX CTPYKTYP Ha Lienbd (B
KparHel 3anafHon 11 BOCTOYHOW YacTsaX akBaTopun).

B npepnenax 6accenHa Mops JlanTeBbix aBTopamMm
BblAeNeHbl KDYMHble HAAMOPSAOKOBbIE TEKTOHNHECKIME
anemeHTbl — 3anagHo-JlanTeBckast cuHexknm3a 1 BocTouHo-
JlanTeBckas aHTekM3a (puUc. 2). KpanHas cesepHas 4acTb
Mopst JlanTeBbIX pacrnonoxeHa 3a 6poBKko Lebda

Ha KOHTWHEHTaIbHOM CKJIoHE. B cocTaBe 3anagHo-
JlanTeBckol crHexknn3bl 0bocobnstoTest 3anagHo-
TNanreBckuin BbICTyM, YCTb-JleHCKO-OMONONCKA Npornd
(pdToBas cuctema), LieHTpansHo-JTanTeBCKuin BbICTyM

n CesepollanTeBckas BrnagvHa. BocTouHo-JlanTeBckyto
AHTEKIINY OCTIOXKHAKOT BenbkOBCKO-CBATOHOCCKAs 30Ha
rpabeHoB 1 FOPCTOB Y AHUCUHCKUIA MPOrvio.

3HaunTeNbHas YacTb NTOKaNbHbIX OO BEKTOB B 3arnagHown
YacTu Wwenbda cBA3aHa ¢ npoueccamm TPaHCTEHCUM
(pacTskeHWs co CABUMOM), T.6e. MOAHATUS UMEIOT
NPUCOBUIrOBbIN XapakTep. B aTon YacTn akBaTtopum
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divides it into Middle-Miocene-Pliocene and Quaternary
strata that are 200-1300 m and 175-500 m thick,
respectively.

As for tectonics, the Laptev shelf is located in a zone of old
Siberian cratons and the following three Mezozoic mountain-
folded regions: Early Cimmerian Southern Taymyr, the Late
Cimmerian Verkhoyansk-Kolymskaya and the Novosibirsk-
Chukotskaya. Generalized structural trends of these
regions framing the Laptev shelf, indicate the possibility of

a continuation of their folded structures into the shelf area.

Within the Laptev basin, the authors had distinguished large
super order tectonic elements — primarily the West-Laptev
syneclise and East-Laptev anticlise (figure 2). The northmost
part of the Laptev sea is located behind the shelf edge on

a continental slope. The West-Laptev syneclise includes

the distinguished West-Laptev uplift, Ust-Lensk-Omoloy
through (rift system), the Central Laptev brow and the North
Laptev depression. The East Laptev anticlise entangles the
Belkovsko-Svyatonosskaya graben and horst zone and the
Anisin trough.

A large part of the local structures in the western part of

the shelf pertains to transtension processes (stretch-and-
shift), i.e. uplifts are of shift-related nature. In this part of the
aquatory, enveloping structures for basement highs are less
common. For all local structures, fault tectonics is very typical
(figure 2). Within the borders of the above mentioned large
tectonic elements, given the presently existing grid of seismic
profiles, over ten structures are distinguished, averaging
about 2100 km?2 in area.

East Siberian and Chukchi Seas

The East Siberian Sea is the least studied with regards to
seismic surveying. Moreover, the vast majority of existing
seismic profiles are located in its southern and western
parts, thus not allowing for a full understanding of the
basement structure and sedimentary mantle for the entire
aquatory. Based on general geological perceptions, the
structure of the East Siberian shelf is assumed to be
similar to that of Chukchi Sea, which has had more study
dedicated to it.

In the east Siberian sea, two basins have been discovered
— East Siberian basin and the Vilkitsky basin (north of

the aquatory), while the Russian sector of Chukchi sea
includes the South and North Chukchi basins. They are
separated with ledges of the Novosibirsk-Chukotsky
folded belt. These sedimentary basins are different in age,
formation composition and thickness of sedimentary filling.

No drilling has been done in the East Siberian Sea and the
Russian part of the Chukchi Sea, however the formations
from Riphean to Cenozoic have been studied in detail on
outcropping areas of adjacent land, on the Wrangel and
Herald islands, and also in wells drilled in the American

ROGTEC | 29



B PA3BEOKA

CTPYKTYPbl OBMEKaHMs BbICTYMNOB (DyHOAMEHTA MEHee
pacnpocTpaHeHbl. [18 BCex NOKamnbHbIX CTRYKTYP
XapakTepHa 3HaYNTENbHAsA HAPYLLIEHHOCTb PasfioMamm (CM.
puc. 2). B npenenax ykazaHHbIX KPYHbIX TEKTOHUYECKIX
3/1EMEHTOB MPW CYLLIECTBYHIOLLIEN B HACTOSILLIEE BPEMS

CETU CENCMNYECKIX MPOUNEN BblaeneHo 6onee aecaTka
CTPYKTYP CpefHel nioLLaasto okoso 2100 Km2,

BocTo4Ho-Curbumpckoe n YykoTckoe mMops
BocTouHo-Crburpckoe Mope ABASETCHA HaMeHee
N3y4eHHbIM CeVICMOpaSBe,D,OHHbIMM mncenenoBaHAMN,
Kpome Toro, nogaenstoLLee 60MbLUMHCTBO CEACMNHECKNX
NpodusIEN PaCTONIOXEHO B €0 KOXXHOW 1 3aradHom

HaCTAX 1 He Jat0T MNOJIHOIro npencrtaBiieHnA O CTPOEeHN
dyHOaMeHTa 1 0Cag0HHOrO Yexra BCen akBaTopun.

Vicxoms 13 obLLereonorm4ecknx NpeacTaBneHni, CTpoeHme
BocTtouHo-Cunbupckoro wenbta npeanonarastcsa CXOaHbIM
C Bonee n3y4eHHbIM HyKOTCKIM.

B npenenax BocTto4Ho-CrbMpCKOoro Mopst BbiAenstoTcs
cobcTBeHHO BocTouHO-Crbupckmin bacceinH 1 bacceinH
Bunbkumukoro (Ha cesepe aksaTopim), a B POCCUNCKOM
cekTope HykoTckoro Mopst — KOxHO- 1 CeBepo-HyKoTCKnM
BaccelHbl. OHM OTheneHb! Apyr OT pyra BbICTynamu
HOBOCNBUPCKO-HYKOTCKOO CKNaayaToro nosica.

STV 0cafoHHble BaccelHbl Pas3HaroTCs BO3PACTOM,
dhopMaLIMOHHBIM COCTAaBOM Y MOLLIHOCTHIO 0Ca104HOMO
BbIMOSHEHWS.

B BocTouHO-CrbnpckomMm Mope 1 B POCCUINCKOM YacTu
HyKoTCKOro Mops BypeHne He MpOBOAMIOCE, OOHAKO
OTNOXKEHUS OT puddest A0 KaMHO304 A0BOJSIbHO AETaNIbHO
N3y4eHbl MO OBHAKEHNSAM OKPY>KaIOLLIEN CyLLIK, Ha
ocTpoBax BpaHrens n lepanbaa, a Takxke B CKBaXKMHAX,
NPOBYPEHHBIX B aMEPUKAHCKOM CEKTOpPE HyKOTCKOro
Mops. Paspes 0cafoyHOro Yexsia nporHo3mpyeTcs Hamm
MO CENCMUYECKUM OaHHBIM C YHETOM 3TUX MaTepuasios.

Ocano4Hble baccelHbl Bunbkuukoro n Ceepo-
HyKOTCKUIA, Pa3BUTbIE B CEBEPHbLIX HYaCTSX akBaTopuK,
3a/IOXKEHBI HA KaNieJOHCKOM (3/ICMUPCKOM) CKI1aa4aTOM
byHOameHTe. B 1x 0cafoqHOM Hexsie MOLLHOCTHIO [0
6-18 KM BbIOENAETCA NATb CTPYKTYPHO-(OOPMALIMOHHBLIX
KOMIMIEKCOB: HVPKHESICMUPCKIA (BEPXHEAEBOHCKO (*7)

— KaMEHHOYMOJTbHO-HVKHEMEPMCKII), BEPXHESNICMUPCKIIA
(BEPXHEMEPMCKO-CPEOHEIOPCKIAN), PUTOBLIN (BOHOPTCKIIA,
BEPXHEIOPCKO-HEOKOMCKI), HYDKHEOPYKCKIMIA (@nT-
BEPXHEMESTOBOW) 1 BEPXHEOPYKCKUN (KaNHO30MCKIIA),
pasfeneHHbIX CepUEn NOBEPXHOCTEN PEMMOHASTBHBIX
Hecornacui.

HWXHESNCMUPCKII KOMMNEKC NPEANONOXNTENBHO
CINOXKEH TEPPUrEHHBIMU OTNIOXEHUSAMM — aHaoramm
rpynnbl QHAVKOTT 1 KapboHaTHOM rpynmbl JTncbepH

Ha Ansicke, BEPXHESSICMUPCKUN — NPEVMYLLIECTBEHHO
TEPPUrEHHbIMM 06Pa30BaHNAMM, COOTBETCTBYHOLLIMMM
rpynne CeanpounT (dhopmaummn Suyka, Kasrk 1 VBuLuak)
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sector of Chukchi Sea. We are forecasting the section
of sedimentary cover based on seismic data with the
consideration of these materials.

The Vilkinsky and North Chukchi sedimentary basins,

that are developed in the northern part of the aquatory,

lie in the Caledonian (Ellesmerian) folded foundation. The
sedimentary mantle is from 6-18 km thick and is in five
structural formation complexes: the Lower Ellesmerian
(Upper Devonian — Carboniferous-Lower Permian), Upper
Ellesmerian (Upper Permian — Middle Jurassic), Rift
(Beaufortian, Upper Jurassic-Neocomian), Lower Brookian
(Aptian-Upper Cretaceous) and Upper Brookian (Cenozoic),
and are divided into a series of regional surfaces.

The Lower Ellesmerian is presumably composed of terrigenous
rocks similar to the Endicott group and carbonaceous
Lisburne group in Alaska, and the Upper Ellesmerian is
predominantly terrigenous formations corresponding to the
Sadlerochit group (formations Echuca, Kaviik and Ivishak)
and Shublik, Sag River and Lower Kingak formations. In the
Vilkitsky and North Chukchi sedimentary basins, the total
thickness of Ellesmerian complex in this section varies from

6 km in the south to 4 km in the north of the basins.

The Rift (Beaufortian) complex is represented with similarities
of the Upper Kingak, Kuparuk and Pebble Shale formations on
the Alaskian shelf being predominantly terrigenous, and within
Chukchi peninsula it has interlayers of coal and volcanic rock
of various composition. The thickest part of this complex in
the Vilkitsky and North Chukchi basins exceeds 6 km.

The terrigenous coal-bearing Lower Brookian complex
distinguishes three stratigraphic subdivisions that are similar
to the Torok formation, the Nanushuk group and Colville
formation. On Chukchi peninsula, age-related analogs of this
complex are predominantly granitoid. The formations of the
complex have a thickness of over 6 km in the Vilkitsky and
North Chukchi basins and up to 3.5 km in East Siberian and
South Chukchi basins.

The Upper Brookian complex is thought to be represented
by terrigenous coal-bearing strata and similar, age-wise, to
the Sagavanirktok formation. In the sedimentary basins of
Vilkitsky and North Chukchi the deposits are over 4 km thick,
and up to 1.4 km in East Siberian and South Chukchi basins.
The basic structural elements of the North Chukchi
sedimentary basin are the North-Wrangel ledge and

the North-Chukchi trough, which is separated from the
former with a hinge fault zone (figure 3). In south-eastern
and south-western parts of the basin, along the overlap
zone of the Wrangel-Herald, fragments of a trough are
traced, which, unlike that of the Colville trough in Alaska,
occupies a considerably smaller area and is less evident
both structurally and thickness-wise. This must be due

to development of large ledges in the Russian part of

the shelf (North Chukchi zones of grabens and horsts

and Mammoth uplift), that served as barriers during the
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n chopmaumam LLyenmk, Car-Pvisep 1 HxHU KnHrak.
B ocago4Hbix baccenHax Bunbkuukoro n Cesepo-
HyKOTCKOM CyMMapHasi MOLLIHOCTb MpeanonaraeMbix B
pas3pese SCMUPCKMX OTNOXKEHUM BapbpyeT OT 6 KM Ha
tore 0o 4 KM Ha ceBepe 6acCenHoB.

PudhToBbIn (6ohopTCKNIi) KOMMIEKC NPeaCcTaBneH
aHanoramm hopmarmi BepxHun KuHrak, Kynapyk

n Mebn-LLenn, cnoxxeHHsIMU Ha Lenbde ANsackn
MNPENMYLLIECTBEHHO TEPPUrEHHBIMI MOPO4aMK, a B
npefenax YykoTCKOro nNosyoCcTpoBa — C MPOCIOsIMU
YrNen, BYyNKaHUTOB PasnMyHOro coctasa U X Ty(doB.

B 6accenHax Bunbkuukoro n CeBepo-HykoTckoM
HanbosbLLas MOLLHOCTb KOMIMJIEKCA MPEBLILLAET 6 KM.

B cocTtaBe TeppUreHHOro YrieHOCHOrO HUXKHEDPYKCKOIO
KOMMEeKCa BblAeNieHbl TPW CTpaTUrpadonHecKmx
nogpasaeneHns — aHanoru popmauimin Topok, rpynmbl
Hanywyk 1 dopmaupn Koneunn. B npegenax HYyKoTcKoro
MOJTlyOCTPOBA BO3PACTHbIE aHaIOM AaHHOrO KOMMJeKca
npeacTassieHbl MPeUMYLLIECTBEHHO rpaHuTonaamn. B
BaccernHax Bunbkiukoro n CeBepo-“HyKoTCKOM MOLLIHOCTb
OTNOXKEHMIN KOMIMIEKCA NPEBLILLIAET 6 KM, a B BocTo4uHO-
CurbMpcKoM 1 KOXKHO-HyKOTCKOM JOCTUraeT 3,5 KM.

BepxHeBPYKCKMIA KOMMEKC NPeanONOXKUTENBHO
NpPeAcTaBieH TepPUreHHbIMI YrNEHOCHBbIMW TOSLLAMM

— BO3pacTHbIMM aHanoramm dpopmaumm CaraBaHNpKTOK.
B ocago4Hbix HaccenHax Bunbkuukoro n Cesepo-
HYKOTCKOM MOLLIHOCTb OT/IOXEHNIA KOMIJIeKca
cocTtaBngeT bonee 4 kM, a B BoctouHo-Crbmpckom m
FO>KHO-YyKOoTCKOM — 0 1,4 KM.

B npenenax Ceepo-YyKOTCKOro ocago4Horo taccenHa
OCHOBHbIMU CTPYKTYPHBIMU 3f1EMEHTAMN SBSIKOTCSA
CeBepo-BpaHrenesckuin BbICTyn 1 CeBepo-“HyKoTCKMiA
npornd, OTAeNeHHbI OT BbICTYNa LLAPHMPHON 30HOM
pasnomMoB (puc. 3). B toro-BoCTOYHOM 1 HOro-3anagHom
YacTax baccelrHa BOOMb 30HbI HAABUIroB BpaHrena-
lepanbga NpocnexmBatoTca dparMeHTbl NepeoBoro
npornba, KOTOpPbIN B OTAMYME OT NMporuba Koneuin Ha
AnACKe 3aHMMAET 3HAYUTENIbHO MEHBLLIYIO MoLLanb v
MEHEe BbIPaXKEH Kak CTPYKTYPHO, TaK 1 MO MOLLHOCTW.
O4eBnaHO, 3TO CBA3AHO C Pa3BUTUEM B POCCUNCKOWN
YacTu Wenbia KpynHbIX BbICTynoB (CeBepo-HyKoTcKow
30HbI rPabeHoB 1 FOPCTOB M MaMOHTOBOIO MOAHSATUS),
CIY>XMBLUNX 6apbepoM Mpr (DOPMUPOBaHUM KPaeBOro
nporvba neped MPOHTOM cKagyaTon obnacTu.

Kpome Toro, BpaHrenescko-I epanbacKkuin BoICTYr
UCMbITaN B PaHHENAIEOreHOBOE BPEMS NHTEHCUBHBIA
MOABbEM, B Pe3yNbTare KOTOPOro OTNOXKEHUS MEPEaOBOro
npornba, pasBUTbIE B €0 NMpeaenax, Obiiv NOABEPrHYThI
npoLeccaM 3po3nn, a B LIEHTPasTbHON YacTu — MOMHOCTBLIO
[OeHyaMpoBaHbl.

CybLNpOoTHOE KpaeBoe NoaHATME, aHanorM4Hoe
BbICOKOHeTENepCrnekTMBHOMY Basly bBappoy Ha
AnSCKe, B POCCUNCKOM CEKTOpe HYyKOTCKOro Lwenbda
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formation of the foredeep in front of the folded area.
Apart from this, in the Early Paleogene age the Wrangel-
Herald ledge underwent an intensive uplift, which caused
the sediments of the foretrough to develop therein to

be subject to erosion processes, and were completely
denuded in the central part.

Similar to the highly promising oil-bearing Barrow swell in
Alaska, the sublateral bordering uplift in the Russian sector
of Chukchi sea shelf in the present structural plan can only
be traced near relict depressions of the foredeep. In the
areas where these depressions are absent, bordering uplift is
inclined northward and is practically unexpressed due to the
North Chukchi trough forming from the north.

In the base of the Ellesmerian complex, the authors made
the first discovery of the Central Chukchi riftogenic trough
of submeridianal extension, consisting of deposits of Early
Carboniferous age (similar to the Endicott formation). This
downfold is similar to the Hanna trough, traced in the
foundation of the sedimentary mantle in the western part of
the American sector of Chukchi Sea.

The North Chukchi trough entangles structures

of a smaller order: The Andrianov uplift, Western
brachyanticline, Western, Central and Eastern trough
bends. Within the North-Wrangel ledge, the following
secondary structures can be distinguished: Mammaoth
stage, Wrangel-Herald niche, Academian and Linear-
1 and Linear-2 stages, and Linear horst. The majority
of prospective local structures are located within the
Mammoth, Academian and Linear stages. The Mammoth
stage by its composition is most similar to Barrow swell,
and the unique deposit of Prudhoe Bay in Alaska

(see figure 3 b, ¢).

For both the East-Siberian and South Chukchi basins, that
were both formed on a younger (Late Cimmerian) folded
basement, development of sedimentary cover is assumed to
be up to 7 km thick and including the following complexes:

» lower synrift Cretaceous (post-Neocomian) complex with
developments of grabens, semi-grabens and their
separating uplifts;

» average post-rift complex (Pg-N1) with numerous
manifestations of long transtension structures
extending N-W;

» upper syneclise complex (N»-Q), deposited sub-
horizontally and blanketing lower complexes and
basement rock.

The basic structures of South-Chukchi basin are Wrangel-
Herald zones of horsts and grabens, the Onman ledge,
Schmidt depression, Ushakov ledge, Sredinny trough and
the South-Chukchi monocline (see figure 3, a). All noted
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B COBPEMEHHOM CTPYKTYPHOM MfaHe NPOCNexXmBaeTcs
NWLLb B6N3M PENVKTOBLIX BNaayH nepenoBoro nporuba.
Ha Tex y4acTkax, roe a1 BnagvHbl OTCYTCTBYIOT,
KpaeBoe NOOHATVE HAKIOHEHO B CEBEPHOM HampaeieHum
N MPaKTUHECKM HE BbIPEXKEHO B pe3ysibTaTte
hopMUpPOBaHKS HANTOXKEHHOTO ¢ cesepa CeBepo-
YykoTCcKoro nporvba.

B ocHoBaHum sncMmnpckoro komnekca Cesepo-
YHykoTCKOro 6accenHa asTopamu BnepBble BbloeneH
LleHTpanbHO-HyKOTCKNA pUdTOreHHbI Nporud (Tpor)
CcyOMepUANOHaNBEHOMo MPOCTUPAHVS, BbINOHEHHI
OTNIOXKEHUSMU PaHHEKAMEHHOYIOIbHOIrO BO3pacTa
(aHanoramn hopmaumm SHANKOTT). STOT NPOrmnd
CXOfEH MO CTPOEHMIO C TPOrOM XaHHa, MPOCIEXKEHHbBIM
B OCHOBaHW1 0CaA04HOro Yexsia B 3anafgHom 4acTu
aMEPUKaHCKOro cekTopa “YykOTCKOro Mops.

CeBepo-HyKoTCKNin NPOrnb OCNOXHAIOT CTPYKTYPbI
MEHbLLEro paHra: AHOPVAHOBCKOE NMOAHATUE,
3anagHas bpaxnaHTknnHanb, 3anagHasi,
LleHTpanbHas u BoctouHasa mynbapel. B npegenax
CeBepo-BpaHrenesckoro BbicTyna BblgeNstoTCs
CTPYKTYpPbl BTOPOro nopsiaka: MamoHToBast CTyrneHb,
BpaHrenescko-I epanbackas HuLwa, Akagemmieckas
1 JInHenHaa-1 n JlnHenHaa-2 CTyneHn, a Takxe
JInHemHbIN ropcT. BONBLUMHCTBO NEPCNEKTUBHbBIX

localized prospective objects are located within the Sredinny
trough, the Onman and the Ushakov ledges.

In view of poor exploration, sedimentary basins of the East
Siberian Sea are not discerned in any greater detail.

The formation of the structural plan of South Chukchi and

East Siberian sedimentary basins was greatly affected by
transtension processes, which resulted in a wide development
of shift-related structures, separated with numerous faults. In the
central part of South Chukchi basin, along the main shear zone
dividing the basin into two large trough — Schmidt and Spedinny
- at the area of its knee-fold, the shift deformations have led to
the formation of the Ushakov anticline zone with pop-up type
structures, which may be of interest for exploration.

Hydrocarhon Potential

Laptev Sea

Up to now, due to the lack of deep driling on Laptev shelf,
commercial hydrocarbon reserves have not been found.
However, the close proximity of Yenisey-Khatanga oil and
gas field and the presence of fields of natural bitumen

in Lena-Anabar downfold (Olenekskoye etc), as well as
numerous bitumen deposits on the Laptev sea coast, the
islands of the Novosibirsk archipelago, and oil and gas finds
in deep wells of Anabaro-Khatanga anticlinal fold and Lena-
Anabar trough give hope that there is a good possibility of

TMYOEP HA PEIHKE MHTEPTPETALLAW HA MECTOPOMUOEHWAX CO CINCHHO
MABNEKAEMBIMIA 3ATTACAMK NPEOCTABNAET

TpaexTopumn Creona
CKBaXWHbI

MukpoceicMmuieckiin AHanus
TpelwwmHoBaTOCTU

Cucrema KoHTpans
MNapametpos BypeHws B
PeansHom Bpemexu
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JIOKaNbHbIX CTPYKTYP PaCronoXeHo B Npeaenax
MaMoOHTOBOWM, AKaaeMN4eckom n JIMHENHbIX CTYNEHEN.
[Npn aTOoM MaMOHTOBas CTyMNeHb MO CTPOEHUO
Hanbonee cxofHa ¢ BasioM bappoy 1 yHUKabHbIM
MecTopoxXaeHueM lNpaaxo-ban Ha Ansicke

(cm. puc. 3, 6, B).

B BocTo4uHo-Crbmrpckom 1 KOXHO-HyKOTCKOM

BacceinHax, chopMUPOBaBLLXCA Ha Bonee MONoaOM
(NO3AHEKMMMEPUINCKOM) CKNaaYaToM yHOaMeEHTE,
npeanosiaraeTcs pasBMTE 0CAAOHHOMO Yexs1a MOLLIHOCTBIO
00 7 KM 1 BKITFOHaKOLLIErO CriedytoLLIME KOMIMIIEKCh!:

> HVDKHUIA CUHPUDTOBBIV MENIOBOW (MOCTHEOKOMCKMIA) C
pasBUTUEM MPABEHOB, MONYrPabeHOB 1 Pa3aenAtoLLNX
VX NOOHATUN,

» cpeaHun nocTpndToBbln (Pg-N4) C LLUMPOKIM
MPOSIBIEHNEM MPOTSHKEHHBIX TPAHCTEHCUOHHBIX CTRYKTYP
CEBEPO-3anaHoro NPOCTUPaHns;

» BEPXHU CnHekM3HbIN (No-Q), 3aneraroLumi
CyBropn3OHTaTBHO Y MaLLeobpasHO NepPeKPbIBarOLLIIA
HDKeNeXxaLme KOMIMIEKChb! 1 Mopodp! oyHOaMeHTa.

B KO>kHO-HyKoTCKOM 6accerHe OCHOBHBIMM CTPYKTYPHbBIMM
anemMeHTamMn aBNStoTCs BpaHreneBcko-I epasnbackas 3oHa
ropcToB U rpabeHoB, OHMaHCKWIA BbICTYM, AEMpPeccus
LLImmnaTa, YiwakoBckuin BbicTyn, CpeayHHbI Nporvd
KO>kHO-HykoTCKast MOHOKMHaL (CM. puyc. 3, a). Bee
BblOEEHHbIE NTOKaSIbHbIE MEPCMEKTUBHbIE OOBEKTbI
pacronoxeHs! B npeaenax CpeayHHoro nporunbéa,
OHMaHCKOro 1 Y1LIakOBCKOIo BbICTYMOB.

B ¢BA3m ¢ kpaiHe cnaboi ns3y4eHHOCTHIO 0CcaaoUyHble
bacceiHbl BocTouHo-Crbupckoro Mopst bonee aeTanbHO He
pacHNeHsAoTCS.

Ha dhopmMmpoBaHme CTpykTypHoro nnaHa KOxHo-
YHykoTckoro 1 BocTouHO-CrbmpcKoro ocagouHbIxX
6aCCeNHOB 3HAUYUTENBHOE BNSHNE OKa3au NPOLECCHI
TPaHCTEHCUM (PaCTSPKEHWSA CO CABUIOM), HTO OOYCOBUIIO
LLMPOKOE pasBUTUE NPUCOBUIOBbIX CTRYKTYP, Pa3ouTbIxX
MHOIOYMCIEHHBIMM TEKTOHNYECKMM HapyLLeHnsaMn. B
LieHTpanbHoM YacT FOXkHO-HyKoTCckoro 6acceriHa BOob
OCHOBHOW CAOBUIMOBOWM 30HbI, AnaroHanbHO pasaenvBLLEN
faccelH Ha aBe KpynHble Mynbapl — LLiIMuaTa 1
CpeanHHyto, Ha y4acTke ee KOJIeHO0bpasHoro narnba
CcOBUroBble AechopMaLmm NpuBen K hopMmpoBaHuo
Y1aKOBCKOM aHTUKITNHANBHOM 30HbI CO CTPYKTYpamm
TMMa Pop-up, KOTOPbIE MOMYT MPEACTABNATb MOUCKOBBI
NHTEpEC.

MporHo3 HethTerasoHOCHOCTK

Mope JlanTeBbIx

[0 HacTosILLErO BPEMEHN B CBA3M C OTCYTCTBUEM
rny6okoro 6ypenus Ha wenbde Mops JlanTeBbix
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discovering commercial deposits of oil or gas reserviors on
the Laptev sea shelf.

Potential oil and gas source rock in the region developed in
the Permian-Paleogene section. On the edges of Laptev sea,
within Lower-Permian deposits, numerous interlayers of clay
are present, where organic matter (OM) of mixed (humus-
sapropelic) and sapropelic types varies from 2.4 10 3.7%. In
the Lower Triassic deposits of the Lena-Anabar region on
land, the content of sapropelic OM in argilites makes up
0.5-2.7%, and on Novosibirsk islands it reaches 11-16% [7].
In the Lower and Middle Jurassic deposits, OM is of mixed
composition, and is contained in argillaceous interlayers,
reaching 0.5-2%. Development of the abovementioned types
of oil and gas source rock is expected on Laptev shelf, and

it is presumed to be thicker in the aquatorial part and has
higher oil generation potential.

In the Cretaceous-Paleogene rocks, the TOC varies from
0.26 to 19.54%, and is of mixed composition, primarily
humus type. On this basis we can presume that the
Cretaceous-Paleogene complex will be gas-producing.
The Eocene deposits on the Lomonosov ridge (the oceanic
part of the Arctic) have interlayers of argillic-silicious rock (the
so-called Azolla interval) with TOC of up to 3%. Considering
the extensive development of marine deposits in the
Paleogene section on Laptev shelf, and based on results

of seismic analyses, similar oil-source rock may be
developed there.

To evaluate the maturity of OGSR, the conditions for
generation, migration and accumulation of hydrocarbons on
Laptev shelf, 2D and 3D modelling of oil and gas formation
was done using TemisSuite software. As mentioned earlier,
multi-variant modelling was carried out for various features
of the strata including heat flow and conductivity of fault
disturbances in time.

The lithological models of sedimentary cover were
made for carbonate-terrigenous (Permian-Jurassic) and
terrigenous (Cretaceous-Cenozoic) types of sections
based on conducted palaeographic alterations with
consideration of gradual decrease of precipitation grain
size in transition from continental to depression facies.
Values of heat flow were accepted by analogies with the
existing measurements from land and north-east part of
Laptev sea [8]. The calculations were made using both
constant heat flow values (45, 65 and 85 MWt/m?) and
values differentiated in time (20 MWt/m2 during pre-rift
stage, 100 MWt/mz2 during active rifting and 65 MWt/m?2
during post-rifting time).

All models calculated so far indicate HC-saturation for

the larger part of the section. Based on modelling results,
and depending on the value of heat flow, the Permian ail
and gas bearing rock started fulfiling its generation potential
during mid-Triassic and late Jurassic time, early Triassic rock
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MPOMBILLINIEHHbIE CKOMNEHWS YrNEBOAOPO/I0B HE
ycTaHoBneHbl. OfHaKo HeNOCPEACTBeHHas 6M30CTb K
HeMy EHncen-XaTaHrckom HedpTerasaoHOCHOM obnacTtu,
HanM4ne MECTOPOXXAEHNI MPUPOAHBIX BUTYMOB B
npepenax JleHo-AHabapckoro npornba (OneHekckoe

W Op.), a TakKe MHOrOYUCIIEHHbIE DUTYMOMPOSBNEHWS
Ha nobepexxbe Mopst JlanTeBbIX 1 OCTPOBax
Hoeocnbupckoro apxmnenara, HeTerazonposiBNEHNS
B CKBaXKMHax rnybokoro bypeHust B npeaenax AHabapo-
XaTaHrckom cegioBuHbl 1 JleHo-AHabapckoro nporvba
MO3BOIAKOT BbICOKO OLIeHMBATb MNepCreKTBbI menbcba
Mops J1anTeBbIx C TOYKM 3PEHMS OBHAPY>KEHNS
MPOMBILLNEHHBIX 3a/1eXen HedTn nm rasa.

MNoTeHumansHO HedbTerazoMaTepPUHCKME MOPOb! B
PErvoHe pasBUTbl B MHTEPBAaIE pa3pesa OT NepMu

00 NnaneoreHa. B ob6pamneHnn mopst Jlantesbix

B H/DKHEMEPMCKNX OTIOMKEHNSIX OTMEYEHB!
MHOTO4YnCIieHHble MMNMHUCTbIE MPOCSI0N, B KOTOPbIX
copep»kaHue opraHmnyeckoro sellectsa (OB)
CMeLLaHHOro (fyMycoBO-CarnponeneBoro) u
canponeneBoro TMNoB U3MeHsieTca oT 2,4 0o 3,7%.
Ha cylue B HMXKHETPUACOBbLIX OTNOXEHUSX J1eHo-
AHabapCcKoro pervoHa cofep kaHune canponenesoro
OB B aprunautax coctasngaet 0,5-2,7 %, a Ha
HoBocmnbupckmx octpoBax gocturaet 11-16 % [7].

B HmxHe-cpegHetopcknx oTnoxeHunsax OB nmeeT
CMeLLIaHHbI COCTaB, ero CoAep>XaHne B rNHNCTbIX
npocnosix coctaenset 0,5-2 %. Ha wenbde mops
JanTeBbix OXngaeTcd pasBuTne BCcex nepedHmncsieHHbIX
HI'MTM, npruyem B akBaTopuanbHOM 4YacTu
npegnofaraeTcy yBenmyeHne Kak Ux MOLLHOCTEN, Tak
1N HedpTerasoreHepaLMoHHOro NoTeHLUmMana 3a C4eT
BonbLUen MOPUCTOCTU OTIIOXKEHUN.

B mMen-naneoreHoBbIx 0TNoXeHnsax konmdectso OB, kak
npasuno, nameHsetcst ot 0,26 o 19,54 %, OB vmeeT
CMELLAHHbIN, MPENMYLLIECTBEHHO MYMYyCOBbIN COCTAaB.
OTO NO3BOSISIET paccMaTpmBaTb Me-NaneoreHoBbI
KOMIMIEKC OTIOXKEHUIN Kak ra3onpousBoasaLLnN.

BMmecTe ¢ TeM B 30LIEHOBbIX OTIOXKEHMSX Ha XpebTe
JlomoHOCOBa (OKeaHMYecKas YacTb APKTUKM)

OTMEYEHbI MPOCIION MMHUCTO-KPEMHUCTbIX MOPOL,

(Tak HasblBaeMbl NHTePBaN Azolla) ¢ cogep xaHnemM

OB 0o 3 %. C y4eTOM LUMPOKOro passuTiis Mo
pesynbTaTam cencmodaLmanbHOro aHanmMaa MOPCKMX
OT/IOXKEHWUI B MafeoreHOBOM pa3pesde Ha Wenbde Mopst
JlanTeBbixX B HNX MOMYT ObITb Pa3BUTbl aHANTOMYHbIE
HedbTeMaTeEPUHCKIME MOPOb!.

[N oueHKM cTeneHn 3penocTi OCHOBHbIX HIMT,
HaM4ng YCNOBUA ANS reHepaumm, Murpagmm n
akkyMysLmm YB Ha wenbthe Mopst JlanTeBblx ObI1o
nposeneHo 2D n 3D mogenupoBaHne dhopmmnpoBaHms YB-
CUCTEM C UCMOMb30BaHMeM nporpamMmbl TemisSuite. Kak
y>Ke OTMEHaNoCh, OCYLLECTBASANOCH MHOrOBapUaHTHOE
MOLEMPOBAHME C PA3NNYHBIMI XapaKTEPUCTKaMMN
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Figure 4: Modem hydrocarbon content of the section along the profile cross-strike of North Chukchi basin based on

results of basin modelling using Temis 2D software

HI'MT, TennoBoro noToka 1 NPOBOANMOCTU Pa3pPbIBHbIX
HaPYLLEHWIN BO BPEMEHM.

JlnTonornyeckne mogenv CTPOeHMs Yexna Bbiu
COCTaBEHb! 4151 KAPOOHATHO-TEPPUIEHHOIO (MEPMCKO-
IOPCKOrO) U TEPPUIEHHOIO (MEN-KarHO30MCKOrO)

TUMOB Pa3pPe30B HA OCHOBE MPOBEAEHHbIX
naneoreorpauUHECKNX PEKOHCTRYKLUIM C YHETOM
NOCTENEHHOMO YMEHbLLEHWSA 3€PHUCTOCTN OCaKOB

MpY NEPEXOAE OT KOHTUHEHTASTbHBIX K AEMPECCUOHHBIM
dhaumsam. 3HadeHnss TENNOBOrO NOTOKA MPUHSATBI MO
aHanormm ¢ CyLLEeCTBYIOLLMMI 3aMepammy Ha cyLle 1 B
CEeBEPO-BOCTOYHOM YacT Mopst JlanTesblx [8]. PacyeTsbl
MPOBOANCH C MOCTOSAHHBbIMMK (45, 65 1 85 MBT/M2)

1 oMb dhepeHLMPOBAHHBIMM BO BPEMEH 3HAHEHNSAMM
TENNOBOro notoka (20 MBT/M2 Ha gopudToBom sTane, 100
MBT/M2 B neprop, akTUBHOIoO pudtoreHesa 1 65 MBT/M2 B
NOCTPUTOBOE BPEMS).

Bce paccunTaHHble Mofenu ykasbiBatoT Ha YB-
HaCbILLEHHOCTb 60/bLLEN YacTy paspesa. 1o
pesynbTaTtaMm MOAENMpPOoBaHNS B 3aBMCMMOCTH

OT BEMNYMHbBI TEMMIOBOIrO MOTOKA MEPMCKME
HedhTeMaTepUHCKIME MOPOLp! HAYaNM pea30BbIBaTb
CBOW reHepaLMOHHBIV NOTeHUMan B CPeaHETpMacOBO-
MO3OHEOPCKOE BPEMS], PAHHETPMACOBbIE — B IOPCKO-
nosgHemenoBoe, a Boilenexatme HIMT — Ha
CUHPUDTOBOM 3Tare (Mo3aHWN Men-KanHO30M).

CyLLIECTBEHHOE HEraTmBHOE BIIMSHWE Ha COXPaHHOCTb
3a/1eXel YrNeBofOPOA0B OKa3aIo MNPEACceHOMAaHCKOe
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—in Jurassic and late Cretaceous time, and overlying OGSR
— during the rifting stage (late Cretaceous — Cenozoic).

The pre-Cenomanian uplift had a significantly
negative effect on the oil and gas accumulations.
Due to erosion and, at a later stage, the absence
of a reliable cap rocks, the destruction and then
reformation of hydrocarbon accumulations may
have occurred. This can be especially noted on
models with a high value of heat flow. However, the
models with a better distribution of heat flow show
that the basic oil-source rock fulfilled its generation
potential after an increase of heat flow, and during
an active downwarping in the rifting process, which
allows us to estimate that most of the hydrocarbon
accumulation have been preserved. Influence of
other, less significant uplifts and erosion in the region
were not considered during the modelling due to
their insignicicant effects.

Modelling with various conductivity of the faults

in time shows HC-saturation of structure crests
even during a constant high conductivity of faults,
starting from late Cretaceous and to the present
time. This is related to the fact that the largest fault
disturbances are found on structures flanks. Their
crests are, as a rule, less dislocated and the uplifts
are enourmous. From this we can conclude that all
necessary conditions were present for the formation
and preservation of hydrocarbon accumulations,
regardless of active fault tectonics.
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BO3bIMaHVe pervioHa. B pesynbTate pasvbiBa 1 B JaSlbHENLLEM, B CBA3M C
OTCYTCTBMEM B paspese HaaexxHbIX hNonaoynopoB, MO MPOUCXOaNTb
3Ha4MTENBHOE paspyLLeHne 1 nepedopmmpoBaHne 3anexen YB. Hanbonee
CUIBbHO OHO OTMEYaeTCs B MOAENSIX C BbICOKUMM 3HAYEHUSIMIA TEMIOBOMO
notoka. OgHako MoaennpoBaHre ¢ 6oree BeposATHbIM AnddepeHLMPOBaHHbIM
pacnpeneneHemM TENIOBOIO MOTOKa BO BPEMEHW MOKAa3bIBAET, YTO

OCHOBHbIe HedhTeMaTepPUHCKIME NMopodbl B 3HAYMTENBHOM Mepe peanmaytoT
CBOW reHepaLOHHbIN MOTEHLMAN MOCNe YBENMHeHWst TENIoBOro NoToka

1 MPY aKTUBHOM MPporbaHun B NpoLecce pudbToreHesa, HYTo rnosBosiseT
MPOrHO3MPOBaTL MPENMYLLIECTBEHHYIO COXPaHHOCTb 3aNexKel yrieBoaopoaoB.
BnuvsiHme ocTasibHbIX MeHee 3Ha4YUTENbHbIX BOS)J,bIMaHI/IVI permoHa 1 pa3mMbiBOB
NPV MOAENMPOBAHNM HE YHNTBLIBANIOCH B CBSA3W C VX MaNoamMnnTyOHOCTbHO.

MogenmpoBaHme C YH4ETOM Pa3MHHON MPOBOAMMOCTY Pa3fIOMOB BO BPEMEHM
nokasbiBaeT YB-HacbILLEHHOCTb CBOAOB CTRYKTYP A2XKE MPY MOCTOSIHHOM
BbICOKOW MPOBOAVIMOCTY ANSBIOHKTUBOB, HAYMHas C MO3OHEro Mena 1 no
HacTosLLIee Bpems. DTO CBA3aHO C TeM, HTO MakCUMasbHbIe aMMUTYdb!
pa3pbIBHbIX HAPYLLEHWI OTMEYEHbI Ha KPbINbsIX CTRYKTYP. VIX cBOAObI, Kak
NpaBnsIo, MEHeE ANCIOLUMPOBaHbI, & MOOHATUS UMEKOT 3HAYUTENBHBIE aMMUTYaY
1 pasmMepsbl. B cBA3K C 3TM MOXKHO caenath BbIBOA, YTO B PEMVIOHE MENNCH BCe
YCNoBMS 47151 (POPMMPOBAHMA 1 COXPaHHOCTU 3anexxei YB, HecMOoTps Ha

o pesynstaram 2D 1 3D MogennpoBaHs Mopoapl MEPMCKO-PaHHEMENIOBOrO
KOMMEKCA K HACTOSALLEMY BPEMEHM MOTHOCTBIO Peani3oBan CBOW
reHepaLVOHHBIM NoTeHUWan (B AemoLeHTpax MpornbanHns), MiMbo HaXoOsTCs

B rnaBHOV 3oHe rasoreHepaLim (M3 (Ha noaHsTusX). [py 3TOM OCHOBHas!
reHepauns YB npovcxoguna B rnaBHom 3oHe HedpTeobpasosaHus (M3H). Mopogp!
MO3OHEMENOBOrO-KanHO30MCKOrO KOMMJIEKCA B AEMOLIEHTPAaX MpornbaHns
HaxopoaTes B [3H nnbo B Hadane '3 1 Mo-CyLIecTBY TOMBKO HaYam
peanM30BbIBaTb CBOW MOTEHLMAU.

PesynbTathl aHanm3a CTPYKTYPHOMO MiaHa rnokasbiBatoT, HTO OCHOBHAs YacTb
JIOBYLLIEK CCHOPMMPOBaNach A0 aKTUBHOM MUrpaLii YB 13 HehTeEMaTepUHCKIX
Mopof, PEXKE OAHOBPEMEHHO, HTO B LIENIOM SIBSIETCS O1aronpusTHEIM (DaKTOpOM
ONs POPMUPOBaHNA 1 COXPaHHOCTV 3anexxent YB.

Ha ocHoe 2D 1 3D MoaenpoBaHisl, a Takxe MCXoas U3 OCOBEHHOCTEN
pPacnpOCTPaHEHMS, TUMOB W CTeneHn 3penocti HIMT, nporHoamnpyroTes
MPEVMYLLIECTBEHHAA HEDTEHACHILLIEHHOCTb MEPMCKO-HKHEMETOBOW
YacTu paspesa 1 NpeobnagaHne ra3oBbIX CKOMEHWIA B BEPXHEMENOBbIX U
KaMHO3OWCKUX OTIIOXKEHNSIX.

Vlcxoasa 13 pe3ynbTtaTtoB MOAENMPOBaHWS, aHaM3a CTPYKTYPHOro nnaHa,
TOMNLLMH 0Caa0HHOro Yexsa, MPeacTaBeHN O PACNPOCTPAHEHN KOSIIIEKTOPOB
1N HedPTEMATEPUHCKIMX TOSLL, aMianTydbl NPEeOCceHOMaHCKOro pasmblisa Ha
NaneonoAHATUSX, aBTOPaMM OCYLLIECTBIEHO HehTErazoreoIorn4eckoe
panoHnpoBaHne Lenbda. B ero npegenax BbiaeneHbl 3anagHo-/lantesckas,
LleHTpanbHo-JlanTeBckas, AHncKHCKasi, OMonorickas 1 BocTouHo-
JanTeBcKasa noTeHUManbHO HedTerazoHocHble obnactu (MHIFO) n MHIFO
KOHTUHEHTasIbHOIrO CKIIoHa (3a O6poBKoW Lenbda). [MNpy 3ToM HanbonbLumMe
MepCNeKTVBbI CBA3bIBAIOTCA C 3anagHo-JlanteBckon v LieHTpanbHo-
NanteBckom MHIO, pacnonoXxeHHbIMY BOAM3K KPYMHBIX O4aroB reHepaumm
YB 1 xapakTepusyoLLMMNCS 3HAYUTENBHBIMU TOLLMHAMX OCa004HOMO
yexna. MHIO KOHTUHEHTaNBbHOrO CKIOHA, AHMCHUHCKasa 1 Omononckas MHIO
NPeacTaBNsoT 3HAYUTENBHBIN NHTEPEC A5 MOVUCKOB 3anexen HedTu U
rasa, o4HaKo TpebytoT CyLLECTBEHHOIO AOM3Yy4eHns. BocTouHo-JlanTeBckas
0bnacTb OLEHNBAETCS Kak MasionepcrnexkTBHas. o pesynstatam
COMOCTaBNEHNS BbINOSIHEHHOW aBTOPaMu OLIEHKM PECYPCOB C oueHkon MIP
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B PA3BEOKA

Cepepo-yKoTCKMi c
nporkb

PucyHok 4: CoBpemeHHOe yrneBo4opOaHOE HAChILLEHME paspesa No NPOMUIIO BKPECT NpocTUpaHna Cesepo-
HyKoTCKOro 6accerHa nNo pesynbTatam 6acCerHOBOro MOAEMPOBaHNS B MporpamMme Temis 2D

MO>XHO OTMETUTb, YTO MI'TP HECKONBKO HEOOOLEHEHA
He@TaHaa cocTaBnALLAA 3a CHET Hey4qeTa YB-
noTeHumana nepMCcKo-HMKHEMENOBOIO KOMIMNEKCa.

YykoTckoe mope

Bbicokas nepcnexktnBHocTb CeBepo-HykoTckoro 6accenHa
MPOrHO3MPYETCH MO CXOACTBY CTPOEHMS C PACTIONOXKEHHBIM
BOCTOYHee CeBepo-ANACKMHCKIM 6aCCENHOM, rae K
HaCTOsILLEEMY BPEMEHM OTKPbITO Bonee 20 HedTaHbIX

1 ra30BbIX MECTOPOXAEHWIA, B TOM HMCIE YHVKaIbHOE
mMecTopoxxaeHue MNpaaxo-ban ¢ sanacamm o1 3 0o 5 Mnpga.
T Hecbn [9].

N1 MporHo3a paseuTis B padpese CeBepo-YyKoTckoro
BacceHa HI'MT 1cnons30Ba/Mch OnybMKOBaHHbIE
[aHHbIE FEOXNMMNHECKMX NCCNEO0BAHNIN OTNOXKEHWA,
oTOBpaHHbIX Ha 0-Be BpaHrens, YykoTckom Mn-0Be, B
CKBaXKVHAX aMepUKaHCKOro cekTopa YykoTcKoro Luesbda n
Ha CEBEPHOM CKIIOHE ANIACKM.

HedTerasomarepuHcKe Nopoapl yCTaHOBEHbI BO BCEM
NHTEepBare paspesa Yexna oT kapboHa 4o naneoreHa. B
HIPKHEKAMEHHOYOJTbHBIX OTNIOMEHMISX (TOSLLA KEKNKTYK)
OTMeYeHbl MPOCNoN aprnifIToB C CoAep XXaHem

OB 0,5-1 % w1 keporeHa CMeLLIaHHOMO NYMYCOBO-
canponeneBoro 1 ryMycoBoro TurnoB. Ha Ansicke B
BEPXHEKaMEHHOYTONbHO-HKHENEPMCKOM dhopMaLimn
JncbepH BbisSiBNEHb! aprninTbl U FAVHUCTbIE M3BECTHSIKM
¢ cogepxaHrem OB 0,5-1 % n keporeHa |l Tna. Ha o-Be
BpaHrens B BepXHENEPMCKMX OTNOXKEHUSX YCTaHOBEHDI
MHOMOYMCIEHHbBIE MPOCIION YePHbIX apPrnIINTOB 1
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Based on 2D and 3D modelling, formations of

the Permian and Early Cretaceous has, by now,
completely fulfilled its generation potential (in areas of
downwarping), or is in the main zone of gas generation
(gas window) (in uplifts). With that, major oil generation
was occurring in the main zone of oil generation (oil
window). Late Cretaceous-Cenozoic rock deposits,

in areas of downwarping, are located in oil window or
at the beginning of gas window and, in fact, had just
started to fulfill its potential.

The results of structural plan analysis show that the
major part of traps had formed either before active
migration of HC from oil source rock, or, sometimes,
at the same time. On the whole, this is a favorable
factor in the formation, and preservation, of
hydrocarbon accumulations.

Based on 2D and 3D modelling, and also considering
the features of distribution, types and maturity of OGSR,
predominant oil accumulations of the Permian and Lower
Cretaceous part of the section have been forecasted,
along with a predominance of gas deposits in the Upper
Cretaceous and Cenozoic formations.

Based on the modelling results, the structural plan
analysis, the thickness of the sedimentary cover,
understanding of reservoirs and OGSR distribution and
amount of pre-Cenomanian scouring on palaeo-uplifts,
the authors have started to zone the oil and gas geology
for the shelf. The distinguished areas are West Laptev,
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Meprenei [10]. FeoxvMn4eckmne nccneqoBaHnsa aTUx Nopo/d, He MPOBOAMINCS,
O[HaKO, y4nTbIBast MPENMYLLIECTBEHHOE Pa3BUTNE 34ECh OEMPECCUOHHDBIX
daumin, B H/X nNpegnonaraeTcs Bbicokoe cogepxxaHne OB canponenesoro Tuna.
AprnnTbl dopmavim VBniiak 4oBonbHO HackiLLeHbl OB canponeneBoro 1
ryMyCOBO-Canponenesoro TMnoB (cogeprkaHne OB cocTaBnsaeT

[ MHNCTbIE N3BECTHSAKN 1 aprunanTsl dopmauun LLy6nnk sensioTca
OCHOBHOW HethTenpoayUMpyroLLEn TonLen B pervoHe. CoaeprkaHne OB

B HUX gocTuraeT 8 %, KepOreH NpenMyLLIECTBEHHO CanponeneBoro T1na.
HvxHemenoBble aprnnnuTbl hopmaummn Mebon Lenn obnagatoT Takke
XOPOLUMM HedbTeMaTepuHeKM noTeHumanom. CogeprxkaHne OB B HMX
BapbupyeT oT 1,6 0o 5,5 %, a Tn keporera — lI-1ll. Hanbonee monoaple
HedhTeMaTePUHCKME MOPOAp!, N3BECTHBIE B PEMMOHE, HVDKHEMENOBbLIE
aprunauTel hopmMaumm Topok (anT-ansb). CopepkaHne OB B HMX cocTaBnsieT
0,6-2,2 %, KeporeH cMeLLIaHHOrO NYMyCOBO-Ccanponenesoro tuna. B cpegHe-
BEPXHEIOPCKMX aprinnutax hopmMaumm KnHrak cogeprxkanne OB naMmeHsaeTcs
ot 0,5 00 6,47 %, Tvn keporeHa — lI-1ll. BbilwesaneraroLime no paspesy Nopoabl
BEPXHEMEN-NAIE0reHOBOIrO KOMIMEKCA MPENMYLLIECTBEHHO ra30MaTepyHCKME.
CopepxxaHme OB B HUx gocTuraeTt 5-6 % (B oTAe/bHbIX 0bpaduax 4o 12,3 %)
MNPENMYLLIECTBEHHO 3a CHET NYMYCOBOW COCTaBNSAOLLIEN.

[NpeacTaBnerHrst 0 COBPEMEHHOM FrE0SIOMMHYECKOM CTPOEHUN N CTOPUM
pa3BUTUSt 0CaA04HbIX BACCENHOB POCCUIMCKOTO Lienbda HyKoTCKoro

MOpPS ObIV UICMONB30BaHbI A5 OBYXMEPHOrO MOAEMPOBaHNS MPOLECCOB
hopmmpoBarHng YB-cuctem B nporpamme TemisSuite. B ¢BA3n ¢ OTCYTCTBUEM
(HaKTUHECKOro reOXMMMHECKOrO MaTepmana no POCCUNCKON akBaTopuu,
aBTOpamMm MPOBOAUIOCH MHOrOBaApUaHTHOE MOAENMPOBaHNE C PasANYHbIMMU
rEOXUMUYECKMN NapamMeTpamm (Hanmyme n pacnpoctpaHerHe HIMT, nx
MOLLIHOCTb, TUM KeporeHa, KoHueHTpaumm OB). TennosBown NOTOK NMprHUMancs
Kak CpeaHuin No cyLlecTByolmMm 3amepam (50-60 MBT/Mm2). Kanmbposka
TEMNOBOrO NOTOKA NMPOBOAMNACE MO CKBaXKMHE KNOHOANK B aMepUKaHCKOM
CcekTope HykOoTCKOro Mopsi.

PesynbTatsl 2D MofenMpoBaHng nokasanu, 4To B npefenax BpaHreneBcko-
["epanbacKoro BbICTyna COOCTBEHHbI MOTEHLMAN BEPXHENMANE030MCKINX
OTIOXKEHWI BblfT PEaNIM30BaH MOJSTHOCTLIO A0 MO3OHEIOPCKOrO BPEMEHM,
MESO30MCKMX — HaCTUHYHO B TEHEHWNE KaMHO3051 MO HACTOsILLIEE BPEMS.
MNoTeHuman men-naneoreHoBbix HFMT noka He peannaosaH. B npepgenax
OCHOBHOro o4ara reHepaumn YB B pervioHe (Ceepo-YyKoTCKuin Nporno)
NoTEHLUMAaN BEPXHENANE030MCKNX OTIOXKEHNA Oblf1 peanM3oBaH NOMHOCTHIO A0
NO3OHEOPCKOrO BPEMEHW, ME3O30NCKMX — MOSTHOCTHIO A0 MO3OHEr0 Mena, a
MeN-naneoreHoBbIX — HaCTUYHO B TeYEHME KalHO30s1 MO HACTOSILLIEE BPEMSI.

B ocapo4HoM paspese CeBepo-HykoTckoro bacceiHa, B mpeaenax
BpaHrrenescko-'epansackoro BeICTyna Hanbosee NepCnekTMBHLIMA L)1 MONCKOB
HETSAHbIX CKOMIEHU YrNEBOAOPOAOB ABNAOTCH OT/IOMKEHUS MEPMU, TPMACA, HOPbI
N HYXKHErO Mena (puc. 4).

["a30Bble CKOMMEHNS MOryT ObiTb 0OHaPY>KeHbI B MEN-MaIE0reHOBbIX OT/IOMKEHMISIX
B AenoLeHTpe 1 Ha bopTax Ceepo-HykoTckoro nporvba. [MNpr 3TOM OCHOBHBbIE
reonorndyeckre pUcKn ceaAa3aHbl C Pa3BUTUEM TEPPUINEeHHbIX KOJIJTIEKTOPOB

B MEPMCKO-TPVACOBOM KOMI/IEKCE W COXPaHHOCTLIO 3a/1EXKEN B MEPUOA,
paHHEMESIOBOW 1 paHHENanieoLEHOBOW 303U,

B HedhTerazoreonornieckomM oTHoLLEHUM B Npeaenax CeBepo-yKoTCKoro
BaccelHa 060CcobnA0TCA AHOPUAHOBCKAS MOTEHLMAIbHO ra3OHOCHas U
AkapemmHeckas noteHUManbHO HebTerasoHocHast 0b61acTh C PACTIONOXKEHHBIMM
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B PA3BEOKA

B ee npegenax JIMHenHbIM, MaMOHTOBCKMM 1 3anagHo-
MaMOHTOBCKIM MOTEHLMaNbHO HedhTerasoHOCHbIMM
panoHamu. HanbonbLume NepcnexkTBbl HEHTEHOCHOCTH
cBsi3aHbl ¢ Akagemumdeckon MHIO, roe o6ocobneHo
BOCEMb MEPCMNEKTUBHbBIX MOOHATUN.

Bcero Ha wenbde ceepa HykOTCKOro Mops
BblaeneHo okono 20 NepCcneKkTUBHbIX OO bEKTOB.
Pecypcbl YB, noacymMTaHHbIe MO HUM, HECKOJIbKO
npesbilatoT oueHkn MIP (6e3 ydeTa reonorn4eckmnx
pUcKoB). HecMoTps Ha 60o/ee BbICOKYHO OLIEHKY YB-
noTeHumnana 6accernHa, B permoHe O4eHb BbICOK

PUCK pa3pyLLEeHNs 3anexern npu HEOAHOKPAaTHbIX
nepepbiBax 1 pasmbiBax. B ¢BsA3KM ¢ 3TUM HEOBXOAMMO
ero fanbHenllee N3y4yeHne, B TOM YUCE CTPYKTYPHOE
OypeHve BOOMb NeEPEnOBOM 30HbI CKNaa4aToCcTy rpsiabl
BpaHrensa-l'epanbga, roe ukcnpyeTca Hernybokoe
3aneraHne JOBEepPXHEMENOBbLIX OTNOXEHUI, ONSA OLEHKM
BEVHUHBI SPO3UN.

KO>XHO-YYKOTCKIMIM 0cago4HbIn BaccenH
npeacTaBnseTcs MeHee NnepcrnekTuBHbIM, Yem CeBepo-
YykoTckuin. 3aeck obocobnaTcs HagexanHekas
MNro, OHmaHckas n Yiwakosckas [MHIO, B KOTOPbIX
NPOrHO3MPYEeTCS NPEenMyLLLECTBEHHast ra30HOCHOCTb
BEpPXHEMEN-NaNeoreHoBbIX OTOXKEHNA Ha CTPYKTYpax,
COMPSPKEHHbIX C AernoLeHTpamMu NporbaHns — Mybaomn
LLimnaTa n CpeamHHbIM NporndéomM. OCHOBHbIE PUCKN

B 6accenHe CBA3aHbl C COXPaHHOCTBIO 3anexxen
YrNeBoAopPO40B B Nepuo NpeacpeaHeMmnoLIeHOBOM
3p03unMK.

BocTo4Ho-Cunbupckoe mope

B cBs3M € KpalHe HU3KOW N3YHEeHHOCTBIO Lenbgda
BocTo4uHo-Crnbumpckoro Mops NoacHeT pecypcos YB no
HEMY B HacTosLLiee BPEMS BO3MOXKEH NNLLb METOAOM
reonorn4ecknx aHanormn. o peaynstatam OLUeHKM
6accerHa Bunbknukoro no aHanorum ¢ 3anagHom
4YacTbto ApKTYecKon Ansickn o6bemMbl pecypcos YB
NPaKTNYECKN BN3KK (HALLM OLEHKM HECKOMBKO BbILLE) K
oueHkam MIMP. [nsa nonyyeHns 6onee OCTOBEPHOM
OLIEHKM pecypcHOro noteHumana 6accenHoB
wenbda BocTo4HO-CrbUPCKOro Mops HEOBXOANMO
NX fanbHenllee permoHanbHoe N3y4eHne Kak
CEeNCMUYECKMM METOOAMU, TaK 1 NapaMeTPUHECKNM
OypeHvem.

3aKnioyenue

[NpoBeaeHHbIN aHanM3 reonorn4ECKOro CTPOEHNS,
3BOMOLMM W MEPCNEKTNB HehTEra3oHOCHOCTN
ocago4HbIx 6accernHoB BoCTOHHOM APKTKM
CBMOETENbCTBYET 06 VX BbICOKOM YrNeBOAOPOAHOM
noTeHUvane 1 No3BONSET BblOENNTbL Hanbonee
MEPCNEKTUBHbIE YHaCTKU 1 OOBEKTDI, a TAKXKE HAMETUTb
HanpaBNeHNA OanbHENLLIMX NCCNEAOBaHUN. B kaxkxaom
N3 N3y4eHHbIX BACCENHOB CYLLECTBYIOT ONpPeaesiEHHbIE
re0NOrMYECKME PUCKN, CMOCOBHbIE CYLLIECTBEHHO
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Central Laptev, Anisin, Omoloy and East Laptev and
promising oil and gas bearing zones (POGBZ) of the
continental slope (behind the shelf edge). With that in
mind, the best potential zones expected for the West
Laptev and Central Laptev POGBZ, located near large
centers of hydrocarbon generation and featuring very
thick sedimentary mantle. POGBZ'’s of the continental
slope, Anisin and Omoloy, are of great interest for oil and
gas prospecting, but do require a great deal of additional
study. The East Laptev zone is considered to be lacking in
potential. Comparing the resource evaluation performed
by the authors with the estimations of MNR, it should be
noted that MNR had somewhat underestimated the oil
constituent due to it’s disregarding of the HC potential of
the Permian and Low Cretaceous formations.

Chukchi Sea

The North Chukchi basin is very promising based on a
structural similarity with the North Alaskian basin lying
eastward, where over 20 oil and gas fields have been
discovered to date, including the unique Prudhoe Bay field
with oil resources of 3 to 5 bin tonnes [9].

To estimate the potential in this section of the North
Chukchi basin, already published geochemical research
data for rocks sampled on Wrangel Island, the Chukchi
peninsula, and from wells of the American sector of
Chukchi shelf and Alaska’s North Slope was used.

Oil and gas source rock had been confirmed in the
entire mantle section from the Carboniiferous to
Paleogene. The Lower Carboniferous formations
(Kekiktuk) have interlayers of argillites with an organic
material content of 0.5-1% and kerogene of humus-
sapropel and humus mixed types. In the Upper
Carboniferous — Lower Permian Lisburne formation
in Alaska, argillites and marlstone have been
detected with an organic material content of 0.5-

1% and type-2 kerogene. Upper Permian deposits
on Wrangel Island have numerous interlayers of
black argillites and marls [10]. These have not
undergone geochemical analysis, but considering
the predominant development of depression facies in
this area, high organic material content of sapropel
type is expected. Argillites from the lvishak formation
are full of sapropel and humus-sapropel type organic
material (0.5-3% content).

Marlstones and argillites of the Shublik formation are the
main oil producing stratum in the region. Their organic
material content reaches 8%, and the kerogen is mostly
of sapropel type. The Lower Cretaceous argillites of

the Pebble Shale formation also bear good oil-source
potential. Their organic matter varies from 1.6 t0 5.5 %,
with kerogen type 2 and 3. The youngest oil-bearing
rock known in the area are the Lower Cretaceous
argillites of the Torok formation (Aptian-Albian). TOC is
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EXPLORATION M

NMOoBJINATb Ha OLUEHKY X Ha4YaslbHbIX CyMMapHbIX
pPecypcoB. [ns peLleHnst UMeoLLXCsa Mpobem
HeobxoaMMO JanbHelLlee n3yveHne 6acCemHoB C
npoBefeHnemM AONOSHNTENBHBIX CENCMOPA3BEA04YHbIX
paboT C YNNOTHEHNEM PErnoHabHOM CETU NPOdUIEN 1
BypeHns rNyboKMX MapaMETPUHECKNX CKBaXKMH.
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0.6-2.2%, with kerogen of mixed humus-sapropel type.
The Middle and Upper Jurassic argillites of the Kingak
formation have a varying TOC from 0.5 t0 6.47%,

with kerogen type 2 and 3. Rock deposited higher on
the section is of the Upper Cretaceous — Paleogene
complex and is primarily gas-bearing. TOC reaches 5-
6% (up to 12.3% in individual samples) primarily due to
humus constituent.

Perceptions about the modern geological structure and
the development history of sedimentary basins in the
Russian shelf of Chukchi sea were used to construct

2D models of the hydrocarbon-system formation using
TemisSuite software. Due to the absence of actual
geochemical material for the Russian aquatory, the
authors undertook multi-variant modeling with various
geochemical parameters, such as the presence and
distribution of OGSR, its thickness, type of kerogen and
the concentrations of organic material. The heat flow was
accepted at an average for existing measurements (50-60
MWt/m2). The calibration of the heat flow was carried

out based on the Klondike well in the American sector of
Chukchi sea.

The results of 2D modeling show that the potential

of Upper Paleozoic deposits on the Wrangel-Herald
ledge had been entirely fulfilled before the Late Jurassic
time, with the Mezozoic ones partially fulfilled between
Cenozoic and the present time. The potential of
Cretaceous-Paleogene OGSR has not been fulfilled so
far. In the region’s major center of generation (North
Chukchi trough), the potential of the Upper Paleozoic
deposits had been fulfilled entirely before Late Jurassic
period, with the ones from the Mezozoic period — also
entirely before Late Cretaceous, and Cretaceous-
Paleogene — partially between the Cenozoic and the
present time.

In the sedimentary section of North Chukchi basin, on
the Wrangel-Herald ledge, the most promising layers for
exploration are the Permian, Triassic, Jurassic and Lower
Cretaceous deposits (figure 4).

Gas reserviors may be discovered in Cretaceous-
Paleogene formations and in flanks of North Chukchi
trough. The major geological risks here are related to
development of the terrigenous reservoirs in Permian-
Triassic complex, and the preservation of formations from
the early Cretaceous and early Paleocene erosions.

With regards to oil and gas geology of North Chukchi basin,
a potentially gas-bearing (Andrianov) and a potential oil

and gas bearing (Academic) areas are cited, with the latter
potentially including Linear, Mammoth and West-Mammoth
gas-bearing regions. The greatest oil-bearing potential is
related to Academic area, where eight prospective uplifts
are distinct.
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A total of about 20 prospective objects are distinguished
on the shelf of the northern part of Chukchi Sea.
Hydrocarbon resources calculated for these objects
somewhat exceed the estimations of MNR (without
consideration of geological risks). Although there are

is great potential for oil and gas finds in this area, the
risk to the deposits from scouring is high, and therefore
further studies are needed, including structural drilling
along the forefront of folding zone at the Wrangel-Herald
ridge, where shallow deposition of pre-Upper Cretaceous
sediments are found, with a purpose of evaluating the
erosion.

The South Chukchi sedimentary basin appears to have
less potential than the North Chukchi basin. Key areas
here are the Nadezhdin PGBA, Onman and Ushakov
POGBA, where the predominatly gas-bearing capacity

of the Upper Cretaceous-Paleogene sediments is
forecasted, confined to downwarping depocenters and
Schmidt and Sredinny troughs. The main risks to the basin
are of preserving the hydrocarbons deposits during the
pre-Middle-Miocene erosion.

East Siberian Sea

Because of the poor exploration up to now on the western
Siberian Shelf, calculating the potential resources can only
be done by annalogy. Taking in to account the evaluation
of the Vilitsky basin and comparing it to the western part
of Alaskan Arctic, our estimations of the total recoverable
reserves come very close to those of the MNR. In order

to get more reliable estimates however, further study,
including seismic surveying and stratigraphic drilling,

is necessary.

Conclusion

The analysis of the geological structure and indeed

the prospects for oil and gas bearing capacity for the
sedimentary basins of Eastern Arctic gives evidence of a
great potential for development and allows us to point out
the best areas for further study. Each basin that we have
examined has certain inherent geological risks however
which may affect the initial reserves estimations. To
resolve the existing problems, further study of the basins
is necessary, including both additional seismic exploration
and the drilling of deep stratigraphic wells.
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