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B nannoit pabote aHanu3upyercs BIHUSHHUE MOIIHOTO a3UMYTalbHO-aHU30TPOITHOIO UHTEpBa-
Ja Ha KUHEMAaTUKy OTPaXCHHbIX OOMEHHBIX BOJIH. [IpennpuHsATa MONBITKA OTIAECIUTH BIUSHHUE
CJIOMCTOCTH pa3pe3a ¢ MOMOIIbI0 paCCMOTPEHUS OTJENIbHBIX a3UMYTaJIbHbBIX MTpoduiei.

KiroueBble ci1oBa: aHU30TPOMHSI, alllPOKCUMAIHs roforpada, Herunepooaudeckas anmpok-
cuMaIsi, OOMEHHBIE BOJHBI, TPAHCBEPCAIIBHO-H30TPOITHAS Cpeia.

KINEMATIC FEATURES OF CONVERTED WAVES AT LARGE OFFSETS
IN A MEDIUM WITH AZIMUTHALLY ANIZOTROPIC LAYERS

Ekaterina E. Khogoeva
Trofimuk Institute of Petroleum Geology and Geophysics SB RAS, 3, Prospect Akademik
Koptyug St., Novosibirsk, 630090, Russia, Junior Researcher, e-mail: KhogoevaEE@ipgg.sbras.ru

Vladimir V. Karsten
Trofimuk Institute of Petroleum Geology and Geophysics SB RAS, 3, Prospect Akademik
Koptyug St., Novosibirsk, 630090, Russia, Researcher, e-mail: KarstenVV@ipgg.sbras.ru

This paper analyses the influence of a thick horizontal - transversely isotropic interval on kin-
ematics of converted waves. We attempted to distinguish the effect of horizontal layering consider-
ing azimuthal profiles separately.

Key words: anisotropy, converted waves, transversely isotropic media, non-hyperbolic ap-
proximation, traveltime approximation.

KosnexkTopsl yriaeBoaopooB, MPEACTAaBICHHbIE TOJIUIEH ¢ OPUEHTUPOBAHHBIMU
B HEKOTOPOM a3uMyT€ TPEIIMHAMH, OIMCHIBAIOTCA a3UMYTaJIbHO-AHU30TPOITHBIMHU
MHTEpPBAJIAMU. SIBHBIM NPHU3HAKOM IPUCYTCTBUS A3UMYTAJIbHOW aHU30TPONMUU SIBIIS-
€TCsl pacileruieHne nonepednoil BoiHbl. Hanbonee yaoOHBIM MpeacTaBiseTcs U3Y-
9YaTh TAKOE PaCIIEIJICHHE C MCIOIb30BaHHEM OOMEHHBIX BOJH [1]. AKTyalbHBIM sIB-
JSIeTCS U3yYeHUEe KNHEMAaTUKU OOMEHHBIX BOJIH B TAKHX pa3pe3ax.

Ha ManbIx yjnaneHusix rogporpadbl OTpaXXeHHbIX BOJH OMHUCHIBAIOTCS TUIIEPOOJION-
JIOM, B Clly4yae a3uMyTaJIbHOW aHU30TPOIIMU — TUNEpOOIOUAOM C IUTUITHYECKUM Ce-
yeHreM [S5]. OHAaKO BIMSHUE a3UMYTaIbHOW aHU30TPONUMU CHUJIbHEE MPOSIBISIETCS Ha
00NBIINX yAAJICHUSX, Tie rojgorpad oOMEHHOW BOJIHBI HAYMHAET 3aMETHO OTIMYAThCS
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ot runepbonmmgeckoro. [lostomy s anmpokcumarmu rogorpada HeoOX0UM Herurep-
O0JIMYECKUI PEeXHUM, U TI0 pe3yabTaTaM MPEAbIIYLINX HCCISIOBAHNN HAWIYUIIUN pe-
3yJbTaT OBLI MOJYYEH anmpoKCUMAIMe CABUHYTOM runepOosoii [2, 3]. B psaae pabor,
KOTOphIe 0000111eHbI B cTaThe S. Fomel u A. Stovas [4], npeyiaratotrcs Herunepooanye-
CKHUE anmnpoKCUMAIIMH, MOAXOSAIINE IS a3UMYTalIbHO-U30TPONHBIX cpell. B pabote Q.
Hao u A. Stovas [6] npensioxkeHa anmpoKCUMalds OTPaKEHHBIX BOJIH, YUUTHIBAIOIIAS
HEDJUIUIITUYHOCTD 32 CUeT J0OABJICHHUS WICHOB pa3ioxkeHus 1o Teinopy, HO Jyis Omu-
caHus TIoIaaHoro rojgorpada tpedyercs 13 ko3¢ huiueHToB.

JI1st u3ydeHus MOBEpXHOCTHOIO rojgorpada oOMEHHBIX BOJH Oblia B3ATa rOpHU-
30HTAJIBHO-CJIONCTas MOjieb ¢ 11 ciosMu ¢ aHM30TPOMHBIM MHTEPBAJIOM Ha IiyOu-
Hax 1450—1750 M. AHM3OTPONHBII HMHTEpPBAI COCTOUT U3 TPEX TPAHCBEPCAIBHO-
U30TPOIIHBIX CJIOEB Pa3HON MOIIHOCTH C OJIMHAKOBO HAIIPABIECHHBIMH OCSIMH CUM-
METpUU BIOJb a3umyTa 55° (tabmuua). beun paccuuTtansl rogorpadpl 0OMEHHBIX
BOJIH, OTPaXEHHBIX OT MOJOIIBBI AHU30TPOIHOIO MHTEpBaja Ha riryouHe 1750 wm.
Pa3HOCTh paccunTaHHBIX BpEMEH MPUX0/Aa OBICTPOIl M MEIJICHHON BOJH Ha BEPTHKA-
7 npuOAKeHHO paBHa 22.1 mc.

Ceiicmoreosornueckas MoJIeNb CPEIbI

Ne Kl;z};ii?i{ Vp, M/C Vs, M/C P, Kr/M° € ) Y
1 0 2 790 1670 1.8 0 0 0
2 220 5240 2 760 2.4 0 0 0
3 507.5 4 800 2 740 2.06 0 0 0
4 630 6 000 3180 2.71 0 0 0
5 797.5 4 880 2730 2.69 0 0 0
6 940 5680 3020 2.65 0 0 0
7 1207.5 4790 2 650 2.06 0 0 0
8 1450 5810 2610 2.73 -0.004 | —0.019 | —0.017
9 1600 5700 2 490 2.79 -0.004 | —0.019 | —0.017
10 1690 5630 2 490 2.77 -0.004 | —0.019 | —0.017
11 1750 3 000 1 800 2.35 0 0 0
12 1767.5 4253 2 180 2.56 -0.002 | —0.021 —-0.016

HccnenoBanre KMHEMAaTHYECKUX OCOOCHHOCTEM OTpa)KEHHBIX OOMEHHBIX BOJIH
B UMeEIONIEHCA MOJIeiu ObLJIO OCYIIECTBIEHO MO roaorpadam, MoJTyuYeHHbIM Ha Pery-
JSIPHOM paralIbHOM cucTeMe HaOmoaeHuH [2].

CpenHekBaipaTHuecKoe OTKJIOHEHHWE OT pacCYMTaHHOIo rojorpada mnpu noado-
pe anmpoKCUMAIUH JIJIS KaKJI0r0 a3uMyTa OKa3ajioCh Ha MOPSA0K MEHBIIE, YeM MPH
UCIIOJIb30BaHUN OOBIYHOM THNEPOOJIBI, HO TIPU ITOM TPeOyeTCs HE3aBUCHUMOE OIpe-
JIeJICHUE TTapaMeTpa CABHUTa B KaXK0M a3UMYTe.

[TorpemHoCTh anmpoOKCUMAIUU TOBEPXHOCTHOTO Toorpada BoaHsl PS| npu Ta-
KHX YIQJICHUSAX THUIEPOOJOUIOM C JIUIMITHYCCKUM CEUYCHHEM IT0Ka3aHa Ha puc. 1.
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B kaxxnom azumyTe HaOMIOAAIOTCS OTKIOHEHUS! OT TUIEPOOIIbI, YTO OTpa)kaeT BIUS-
HUE CJIOUCTOCTU CPEJIbl, a a3UMYTaIbHbIC BapUalluu IJs1 (PUKCUPOBAHHOTO yIaICHUS
BbI3BaHbl azuMyTanbHOW aHuzorponuei HTI-cmoes. [Inst Toro, yToObl HCKIIOYUTH
BIIUSHUE CJIIOUCTOCTU U AHAJIM3UPOBATH TOIBKO a3UMYTAJIbHYK aHU30TPOIIUIO, Jajaee
BECh HA0Op JaHHBIX OBLI Pa30UT HA a3UMYTaJIbHbBIE TPODUIH.

-35 0 55 90 145 180 -125 -90
A3nMyT, rpagycbl

Puc. 1. PaznocTts Mex 1y BpeMeHeM npodera oOMeHHOM BoIHBI PS| 1 ero
anmpOKCUMAIUH JUTMIITUYECKUM TurepbononaoM Ha 0aze 5 kM. Illkana B mc.

Ha puc. 2 nokaszanbl OTKJIOHEHHs a3uMyTalbHOro rogorpada BoiHbsl PS; oT ai1-
JMIICa JUI BCEX a3uMYTallbHbIX npoduiei. BumHo, 4To Ha MalbIX yAajleHUAX a3uMy-
TaJIbHBIM Tog0rpad JOCTATOYHO TOYHO OMHUCHIBAETCS AuncoM. [Tpu yBennuenuu pac-
CTOSIHHSI CUJIBHEE IPOSBIICTCS BIMSHHE AHU30TPONUHU U a3UMYTAJIbHBIE OTKJIOHEHUS,
KOTOpBIE IOAPOOHO MOXKHO pacCCMOTPETh Ha PUC. 3, TJI€ IPUBEIECHbBI KPYTOBbIE IPOPUIIH
00eHX OTpakKEHHBIX OOMEHHBIX BOJIH Ha MaKCUMaJbHOM yAaJleHUU B 5 KM. P0o30BbIM
[[BETOM IIPUBEACHBI JJUIMITHYECKHE alllIPOKCUMALIMU 3TUX BPEMEH Ipooera.

-35 0 55 90 145 180 -125 -90
A3MMyT, rpagycel

Puc. 2. PaznocTts Mex1y BpeMeHamu ipoOera 0OMeHHOM BOJIHBI PS| 1 ux
AIUTUNITUYECKUMHU aNMPOKCUMALIMSIMU JIJIs BceX KpyToBbix npodmueil. [llkana B mc
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Puc. 3. Bpemena npuxo/ia (CMHHUM IIBETOM) OOMEHHBIX BOJIH
Ha a3uMyTajdbHOM npoduie ¢ yaaneanem 5 000 m
u yummnTrudeckas anmnpokcumaiuss MHK (po3oBbIiM 1IBETOM):

a) PSy; 6) PS»

HecMoTpst Ha CyIIeCTBEHHYIO MOIIHOCTh aHM30TPOIHOIO MHTEpBaja U 3HAYU-
TEIbHYI0 aHU30TPOIHIO B PACCMaTPUBAEMOM MOJEIHU, BIUMSHHUE CIIOMCTOCTH pa3pesa
Ha BpeMeHa mnpobera oOMEHHBIX BOJH OKa3bIBaeTCsi 0oJjiee CHIIbHBIM, YE€M a3uMy-
TajbHble Bapuauuu. [Ipum 3TOM asumyTanpHbI rogorpad OTpaxeHHOM OOMEHHOM
BOJIHBI B Cpejie, CojiepKalleil a3uMyTalbHO-aHU30TPOIHBIE HHTEPBAJIbI, OCI0XKHSIET-
Csl JIOMOJIHUTEIbHBIMU TapPMOHHUKAMH, YTO BBI3BAHO BBIXOJIOM JYYEBBIX CXEM W3
IUIOCKOCTH MCTOYHHUK-TIPUEMHHUK-TOYKA OTPAKECHHMSL.
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