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T'EOJIOTHA U I'EOJHHAMHUKA

YJK 551.244

PU®TOTEHHAS IPUPOJIA ®OPMHUPOBAHHUS BUTIONCKOTO BACCEIHA
(Bocmounas Cuéups) HA OCHOBE PEKOHCTPYKIUII OCAJIKOHAKOIIJIEHUS
M MEXAHUKO-MATEMATUYECKHUX MOJIEJIEN

O.I1. Moasinckuii', A.B. IIpoxonbes?, A.B. Baouues!, C.H. Kopo6eiinukos3*, B.B. Pesepaarro!
! Unemumym 2eonoeuu u munepanozuu um. B.C. Cobonesa CO PAH, 630090, Hosocubupck, npocn. Akademuxa Konmioea, 3, Poccust
2 Unemumym eeonocuu anmasa u 6nazopoouvix memannoe CO PAH, 677980, Axymck, npocn. Jlenuna, 39, Poccust
3 Unemumym euopoounamuxu um. M.A. Jlaspenmvesa CO PAH, 630090, Hosocubupck, npocn. Akademuxa Jlaspenmvesa, 15, Poccus

4 Hoeocubupckuii 2ocyoapemeennulii ynusepcumem, 630090, Hosocubupck, yn. ITupozosa, 2, Poccus

[TpuBoasTCs pe3ynbTarbl MOACIMPOBaHUs 00pa3zoBanus Buimolickoro ocanouHoro 6acceiina. [Ipumens-
eTcsl KOMOMHUPOBAHHBIH TTOAX0/, COCTOSIINH U3 PEKOHCTPYKINIT 0CaAKOHAKOIUIEHHUSI ¥ TETIOBOTO PEKUMA MPU
HOTPY>KEHHH METOAOM O3KCTPHIIIIHHT, a TAKXKE YHCICHHOTO MOJICTMPOBAHIS HA OCHOBE MEXaHHUKHU Ae(opMupy-
€MOH yIpyToIIacTHIHON cpesibl. VIcTionb3ys JaHHbIE O IMTOJIOTHH M CTpAaTUrpaduIecKue pa3pessl, 0CaT0THbIC
CJION TIOCJIEIOBATENILHO «CHUMAIOTCSD) 1 BEIYHCIISIETCS TIIyONHA CTpaTUrpagMIecKux MOopa3IesICHNH B Iporiec-
ce ocaakoHakorieHus. [t Buoiickoro GacceiiHa BriepBble MPUMEHSICTCS aHAIN3 BOJIOLMU 0Ca/IKOHAKOI-
JIGHHSI HEOHOPOJHOTO 110 Iutomaau Gacceitna. JlokasbiBaetcst pudToBas npupoaa odpasoanust Buioiickoro
nporu6a. Jlenarorcs OleHKH TPOCTPAHCTBEHHOTO PacIIpeieNICHUs TApaMeTPOB PaCTSKEHH KOPbI M MAHTHHHOMN
muToc(epsl, a TAKXKE PacIIMPEHHs 3a CYeT BHEAPEHH aeK. B pesynbrare pekoHCTpyKImii 0OHapyKeHA 3aBH-
CHMOCTbH THITa KPUBBIX OTPYXKEHHS 0CaI0YHBIX ITI0OpOJT OacceifHa OT TEKTOHMYECKOTO PeXXMMa 0CaJKOHAKOIIIe-
HHS B KOHKPETHBIX BIIaJIMHAX. BIKCTPUNIUHT-aHAIN3 TI03BOJISIET BBISIBUTD J[BA ATAllA PACTSDKSHHS, IIPUBE/IIINX
K HaKOIUICHHIO OCAJKOB MOIIHOCTBIO 4—5 KM M (hOopiaHIOBbIN 3Tall, BBI3BABIINN aKKyMyISIUIO Oonee 2 KM
ocazikoB. [IpuHUMas MoJeib IBYXCIOHHOM JUTOC]EpBI, 1eTaeTCs BBIBOA O NPEHMYIIIECTBEHHOM PaCTSKCHUH
noakopoBoro cios (B 1.2—2.0 pasa orHocurensHo 1.1—1.4-kpatHoro B kope). Llenb 4rncieHHbIX SKCIIepuMeH-
TOB — II0Ka3aTh MPHHIUITHATGHYI0 BO3MOXKHOCTE (DOPMHPOBAHHSA ITyOOKHX MPOTHOOB B KOHTHHEHTAIBHOM
KOpe IpH ee KOHEYHOM pacTsbkeHuu. [Ipu 3ToM MoienTpoBaHie MOKa3bIBaeT, YTO NPH PACTSDKEHUH HE IPOUCXO-
JIAT TIOJTHOW IECTPYKIMH M pa3pbiBa KOHTHHEHTAIBHOI KOPHI B OTIMYHE OT MoJeield 00pa30BaHMs OKeaHHUIec-
koro pu¢ra. [IpoBeeHHOE 2-MEepHOE YUCICHHOE MaTeMaTHYECKOe MOACIHPOBAHNE TOKA3bIBAET BOSMOXKHOCTD
3HAYUTEIBHOTO TIOrpyKeHus (GyHIaMeHTa OacceliHa BOIM3H LICHTPAIbHOH OCH M OOBACHSAET KOHLIEHTPALMIO
0a3UTOBBIX JaeK Ha nepudepun dacceitna.

Ocaodounulii baccetin, pugm, nozpysxcenue, YucieHHOe MOOenuposanue, ODIKCMPUNNUHS-AHANU3, PACIIS-
JrceHue, oepopmayuu.

THE RIFT ORIGIN OF THE VILYUI BASIN (East Siberia), FROM RECONSTRUCTIONS
OF SEDIMENTATION AND MECHANICAL MATHEMATICAL MODELING

O.P. Polyanskii, A.V. Prokop’ev, A.V. Babichev, S.N. Korobeinikov, and V.V. Reverdatto

Results of modeling of the formation of the Vilyui sedimentary basin are presented. We combine back-
stripping reconstructions of sedimentation and thermal regime during the subsidence with a numerical simula-
tion based on the deformable solid mechanics. Lithological data and stratigraphic sections were used to “strip”
the sedimentary beds successively and calculate the depth of the stratigraphic units during the sedimentation. It
is the first time that the evolution of sedimentation which is nonuniform over the basin area has been analyzed
for the Vilyui basin. The rift origin of the basin is proven. We estimate the spatial distribution of the parameters
of crustal and mantle lithosphere extension as well as expansion due to dike intrusion. According to the recon-
structions, the type of subsidence curves for the sedimentary rocks of the basin depends on the tectonic regime of
sedimentation in individual basins. The backstripping analysis revealed two stages of extension (sediments 4-5
km thick) and a foreland stage (sediments >2 km thick). With the two-layered lithosphere model, we conclude
that the subcrustal layer underwent predominant extension (by a factor of 1.2-2.0 vs. 1.1-1.4 in the crust). The
goal of numerical experiments is to demonstrate that deep troughs can form in the continental crust under its fi-
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