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CraTucTMyeckue AaHHble
NOKa3bIBaIOT, YTO B CEBEPHbIX
obnacrax 3anagHo-Cubupckoro
pernoHa okoso 60% Bcex
NOUCKOBbIX 06bEKTOB, N0
pe3synbTatam 6ypeHus, okasanmcb
BOAOHOCHbI. U3 HUX 6onbwas
4acTb — 3TO CTPYKTYpHbIe
06beKTbl, KOTOpbIe He
NOATBEPAUNUCHL NOCNEAYIOLWUMH
CTPYKTYPHbIMU NOCTPOEHUAMM.
Y106b1 M36€3KaTh NOBTOPEHUA
OWMNGOK NPOrHO3a CTPYKTYPHOTO
niaHa n NoBbICUTb YCNELHOCTb
NoUCKOBO-pa3Befo04yHOro
6ypeHus, Heo6XoANMO YCTaHOBUTD
NPUYMHBI HENOATBEPKACHUSA
CTPYKTYp. [Ins 31010 B AQHHOIA
pa6oTe Gbln NpoBeAeH aHaNn3
ucTopumn GypeHus Bcex «CyxXux»
CKBaXWH, NPO6GYpeHHBIX B pernoHe
B 1970-90-e rr. Onpeaenexbl
BeNINYMHbI OKUGOK Nporuosa
rny6uH B CpaBHEHUM C 3asBNEHHON
TOYHOCTbHO CTPYKTYPHbIX
noctpoenuii. Ha ocHoBe
COGpaHHbIX CTaTUCTUYECKUX
AAHHbIX BbIABNeHbl XapaKTepHble
ANS BOJOHOCHBIX JIOXKHbIX
CTPYKTYp Mopdonoruyeckue u
AVHaMMUYECKUe NPU3HAKMN.

Martepuanbl U meToabl

MCXOAHBIMM JaHHBIMU AN aHanu3a ABUAUCH:
apXMBHbIE OTYETHI 0 paboTax CencMUYeCcKuxX
naptuii (CM), nacnopra CTpyKTyp, Aena
CKBaMWH, TEMaTUYECKIUE N NPOYME OTHEThI,
Ha OCHOB@HMM KOTOPbIX 3aKNaablBanuch
CKBaXMHbI. BoccTaHaBaMBanachb UCTOPUA
GypeHust CKBaXMH, aHanu3MpoBanaco
MOPdONOrus CTPYKTYp U 3aABNEHHAA
TOYHOCTb NOCTPOEHWIA, CPABHMBANNCD
CTPYKTYpHbIe NAaHbl 10 1 nocne GypeHus,
onpeaensannch BennduHbl GakTUYeCcKUX
CTPYKTYPHbIX oWwMn6OK. Mommmo 3T0ro0,
aHanM3npoBannCb CKOPOCTHbIE paspessbl,
NO/YYEHHbIE B X0/l COBPEMEHHOM
nepeo6paboTku Ha NpeaMeT aHoOManui B
BepXHeil yacTu paspesa. O6uiee KoNMYECTBO
HeycnewHbix (BOLOHOCHbIX) CKBAMWH ANs
aHanu3a coctaBmo 68, 13 HUX MOUCKOBbIX
CKBaXMH — 61, a nosywek (nnowaaeit) — 37.

OCHOBHble HafeXabl Ha HapauMBaHue pe-
cypcHoit 6a3bl 3anaaHo-Cubupckoro Hedrera-
30HOCHOro 6acceiHa B Npejenax Cywu CBA3bl-
BAIOTCA C €r0 CEBEPHbIMU TEPPUTOPUAMU — 3TO
nonyoctpoB IbigaHckui u Aman. 3pech eule
0CTancAs HEOMOWCKOBAHHLIM PsAf NepCreKTuB-
HbIX CTPYKTYPHbIX N0BYLIEK. Ho cTatuctnuyeckue
[aHHble MOKa3bIBalT, YTO reonoruyeckme pu-
CKM NOMCKOBOTo OypeHWs 3TOro pernoHa fo-
cTaToyHo Bbicokun. C 1977 no 1998 rr. B npefe-
nax Amanbckon, MbIAaHCKOM M 3anaHo YacTn
Yctb-EHuceiickoin HIO (puc. 1) 6bin0 npobypeHo
no MeHbluel mepe 68 HeycnewHbIX MOUCKOBbIX
1N pasBefoYHbIX CKBaX¥WH Ha 37 nnowapgsx,
YTO cocTaBnAer okono 60% ot obuiero yucna
OMOMCKOBaHHbIX NOBYLWEK. [pUYMHbI oTpuULa-
TeNbHbIX Pe3ynbTaToB OYpeHUs peruoHa Mmo-
ryT 6bITb pasHbimu [1], HO Gonbwyto Yactb (No
MeHblUeir mepe 65% BOJOHOCHbLIX 0OBLEKTOB)
COCTaBAAT OWNUOGKM NPOrHO3a CTPYKTYPHOrO

YK 550.3

nnaHa. 3To Te cayyau, Korja CKBaMMUHbI 3a-
KNnapblBanucb Ha CTPYKTYPHblE NOBYLIKU, HO
B peanbHOCTM OKaszanucb npobypeHbl BHE
3aMKHYTbIX aHTUKAUHaNeh, Nnbo B Ux nepw-
thepuitHON YacTu, BHe KOHTypa rasoBOAAHOr0O
KoHTakTa (TBK) unu BogoHehTAHOro KOHTaK-
1a (BHK) 3anexu.

B faHHOM cTaTbe OCHOBHOE BHMMAHWE KOH-
LIeHTPUPYeTCA Ha YCTaHOBNEHUWN MPUYMH MMEHHO
CTPYKTYPHbIX OLUMOOK. ITO MOMOMET CHU3UTb PUCKU
NOBTOPEHUsA OLMBOK NPK fanbHenLIem NOVCKOBOM
GypeHum Ha CTPYKTYpHble OGbEKTHI.

[ns 3toro noapo6Ho 6bino NpoaHanusnpoBa-
HO 6onee 40 HeycneLHbIX CKBaXMWH, NPOBYPeHHbIX
Ha 24 NOBYLLKW, TA€ MPUYMHON OTPULATENbHOTO
pesynbTata ABUANCL CTPYKTYPHbIE OWKNGKK (Tab. 1).
K ycnoBHO HeycnewwHbiM 6biay OTHECEHbI TaKke
CKBAXVHbI, B KOTOPbIX HANNYMe NPOAYKTa YCTaHOB-
NIEHO MEeHee YeM B 3 nnacTax, NoCKONbKY 6oNbLIMH-
CTBO MECTOPOXAEHUI pernoHa mmetor 10-20 u

MecTopoxaenna

CTpYKTYpHbIE NOBYLUKN G
OTPMUATENLHEIM PE3YNLTATOM

Beperogas nUHUA
Mpaxnua pafiona pabot

o

Pa3segouHan CHBANMHA
7 TMonckoBas CKBAKMHA
OTHOCHTENEHO HEYCNEWHBIE CKBANMHEI

Puc. 1 — Cxema pacnonoxceHus HeycnewHslx CKBAXCUH U 108yWeK 8 npedenax 2paHuy
uccnedosarus. llodnoxcka — cmpykmypHaa kapma no OF b

Fig. 1— The location map of unsuccessful wells and traps within the study area.
Background — is the depth structure map of the reflecting horizon B (Top Jurassic)
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KntoueBble cnoBa

aHann3 oTpuLaTeNbHbIX pe3ynbTaTos,
PETPOCNEKTUBHBI aHaNN3, CTPYKTYpHbIe
NoCTpoOeHus, CKOpocTHasa aHomanua, BYP,
3anagHas Cubupsb, Aman, MoigaH

6onee MPOAYKTMBHbLIX NnacToB. B pesynbrate
ObinK BblAeneHbl 5 0CHOBHbIX NPUYUH Henoa-
TBepKAeHUs cTPYKTyp (puc. 2).

1. Hepoyyer CKOPOCTHbIX aHomanuin B
BepxHei yactu paspesa (BYP) — camas pac-
npocTpaHeHHas npobnema. HenoatBepamBLIne
HanuunMe nopHATUIA («HeyaayHbIe») CKBaXMHbI
6bIN1 3aN0XeEHbI N0 pe3ynbTaTam ceiicmopasse-
[OYHbIX paboT 1970-90 rr., rae npu noctpoe-
HUM TAYOUHHO-CKOPOCTHBIX MOAENeii 3a4acTyio
He Y4YUTbIBANNCb CKOPOCTHbIE HEOAHOPOAHOCTH
BYP. B pe3ynbTate 310ro 6bin BbIAENEH Lenblin
pAf NCeBAONOAHATUN, B peanbHOCTU He cylye-
cTByOWMX. Mpobnembl ¢ yyeTom BausHUA BYP
B apPXMBHbIX NOCTPOEHNAX WMNPOKO U3BECTHbBI U1
noapo6Ho onucaxbl [2-6].

XapaKkTepHbli npumep — BbICTPULKUH-
cKoe u Topamioiickoe MOAHATMA B 3anajHon

Homep Konuye- Mp1ynHa CTPYKTYPHOI OWMNOKM dopma nogHatus (ans
NOBYILUKN CTBO Npo- CTPYKTYPHbBIX NOBYLUEK)
(cm.puc.1)  6ypeHHbIX
CKBaXUH
1 1 M3omeTpuyHan
AHomanusa BYP
2 1 HenpaBunbHan
3 (3anap) 1 HeyHacnefo0BaHHOCTb CTPYKTYPHOTO BbiTAHyTan
nnaHa (cTpyktypa no Ol b
He noATBepAunach no menosbim OF)
4 1 NCcKyccTBEHHO 3aMKHYyTas CTpyKTypa He 3ambikaeTca
3 2 HeyHacnefoBaHHOCTb CTPYKTYPHOrO HenpaBunbHas
nnaHa (cTpyktypa no Ol b
He noaTBepAMNach no menosbim ON)
5 2
Anomanus BYP
6 2 Paccbinaerca Ha HeCKonb-
KO Kynosos
7 1 OwwnbKa B M30XpOHax BbiTAHyTan
8 1 M3omeTpuyHas, pasbu-
BAeTCA Ha HECKO/IbKO
AHomanusa BYP Kynonos
9 2 Paccbinaetcs Ha HeCKONb-
KO Kynonos
10 1 OwnbKa B N30XpOHaxX HenpasunbHas
1 1
12 3 McKycCTBEHHO 3aMKHyTas CTPYKTypa He 3ambiKaetca
13 3 Anomanus BYP HenpaBunbHas
14 1 OwnbKa B N30XpOHaX BbiTAHyTan
15 3 He 3ambikaetcs
16 5 McKycCTBEHHO 3aMKHYyTas CTPyKTypa HenpasunbHan
17 1 OwnbKa B N30XpOHaX V3ometpuyHas
18 1 AHOManumsa ckopocTei B
19 2 a4MMOBCKOM-IOPCKOM MHTEPBANE Paccbinaerca Ha HeCKOb-
KO Kynosos
20 2 AHomanusa BYP HenpaBunbHas
21 3 HeyHacnef0BaHHOCTbL CTPYKTYpHOro nna-  HenpaBunbHas, TEKTOHU-
Ha (pasmepbl 1 NONOXKEHME CTPYKTYPLI MO YeCKM 06yCNoBNEHHAs
22 1 Ol b He noaTBepAMnack no menosbim OF)
23 2 M3omeTpuyHas
AHomanus BYP
24 1
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yacTu TbIA@HCKOro MonyocTpoBa. 3TU 06beK-
Tbl 6bIM BblAeNEHbl Ha OCHOBE pe3ynbTaToB
paboTtbl ceiicmonaptuu 22/80-81 no metopy
MOB (puc. 3a). BbICTPULKWHCKas CTpyKTypa
6bina pasbypeHa Tpems 6e3pe3ynbTaTUBHBIMMI
CKBaXMHaMW, He MNOATBEPAMBLUMMU Hanuuue
3aMKHYTOrO MOAHATUA. Ye nocne OypeHus
CKBAXWH pailoH Obli MOKPLIT 6oNee CoBpeMEH-
HoM cericmopasseakon MOIT, yto no3Bonuno
AeTanbHO  NpOaHanM3npoBaTb  CKOPOCTHYIO
XapaKTepuCTUKY BOJHOBOrO MONA W BbIABUTbL
aHomanuu. Tak, Ha KapTte ckopocteir OIT no
BEPXHEMYy OMOPHOMY FOPWU3OHTY BUAHO, YTO B
paiioHe BbIAENABLIMUXCA CTPYKTYP UKCUpYIOT-
€A aHOManuM NOBbILWEHHbIX CKOPOCTeH CyMMK-
poBaHua (puc. 3r). OHW COOTBETCTBYIOT 30HE
NOBbILWEHHbIX OTMETOK penbeda AHEBHOW no-
BEPXHOCTU 1 BbI3BAHbI YBENYEHHOW TONLLUHON

YHacnefoBaHHOCTb MpaAmbie

CTPYKTYpbI npusHa-
kuYB B
BOJIHO-
BOM nose

Cnabas, HecTabunbHoe nono-

XeHue ceofa

BeckopHeBas

Cnabas

BeckopHeBas, HecTabunbHoe

nonoXeHne ceoja

CKBO3Has

YHacnepoBaHa

YHacnepoBaHa

HeT
BbeckopHeBas
Cnabas

Cnabas. HectabunbHoe nono-
HeHue cBoja

Cnabas
beckopHeBasn

Cna6as. HectabunsHoe nono-
eHue cBoja

Cnabas

HectabunbHoe nonoxeHue
cBoga

Cnabas

HectabunbHoe nonoxeHue
cBoaa

beckopHeBas

Ta6. 1 — lMpuyuHbl CMpykmypHbIX OWUGOK U HeKOmopsie napamempsl 108yWeK C OMpUyamenbHsIMU pesyibmamamu

Tab. 1 — The reasons for structural errors and some parameters of traps with negative results

JKCNO3NUNA HEDTb FA3



cnos MHoronetHemep3nbix nopog B BYP. Mocne
KOPPEKTHOW 06pabOTKM AaHHbIX C y4ETOM BAU-
AHNUA BYP «nogHATUA» 3aKOHOMEPHO «McYyesa-
toT» (puc. 36, 38).

2. bypeHue Ha He3aMKHyTble B npepenax
ceTu ceiicmuyeckmx npocduneit CTpykTypbl. fp-
KUM NpUMepom ABnsetcs HoBONYHHAsA «CTPYK-
Typa», KOTopas He 3amblKanach B npejenax Ton
e CbeMKu 22/80-81, u MepKysaxcKas «CTPYKTy-
pa», KOTopas Ha cxeme rybuH 6bina 3amMKHyTa
ABHO UCKYCCTBEHHO (puc. 3a). 06a 3TnX 06bEK-
Ta 6bIIM U3yyeHbl BypeHUem TPex CKBaXMH, KO-
Topble He MOATBEPAMNN HanU4Yne NOAHATUN, U
BECb BCKPbITbI pa3pes oKa3ancsa BOJOHOCHbIM.

3. OWKUOKM NpU NOCTPOEHUU WCXOAHbBIX
KapT U30XpoH. K HAM NpMBOAAT HETOYHOCTU B
Koppensauum oTtpaxatwowmx ropusontos (Or),
HeBA3KM CencMumyeckux npodunen unm pas-
JIMYHbIE MOFPELIHOCTY anropmUTMa KapTonocTpo-
eHus. OCOBeHHO OCTOPOXKHO NpU 3aNoXeHUM
CKBaXWH HYXHO OTHOCUTbCA K CTPYKTypam ma-
noro pasmepa. K npumepy, He noaTBepavB-
wascs bypeHnem BaHryTUHCKas «CTPyKTypa»
ABNAETCA, MO CYTU, CNeACTBMEM UHTEPNOAALUN
3HauyeHui t0 mexay npocunei (puc. 3a). Cne-
AyeT OTMETUTb, YTO COMHEHWS B NPAaBOMOYHOCTH
BblAeNeHNUs NOAOBHBIX MENKUX CTPYKTYP BbICKaA-
3bIBaNUCh ele Ao 6ypeHus atoro obbekTa [2].

4. HeyHacnepfoBaHHOCTb CTPYKTYPHOrO nna-
Ha. PAg CKBaXUH, OYPUBLUKMXCA HA BaNaHXUH-ro-
TEPUBCKUIA LeNeBoii UHTepPBan, 3aKknajpiBanca Ha
OCHOBE CTPYKTYPHbIX Cxem No 6onee rny6oKomy
ropu3oHTy — Kposne topbl, OF b. CTpyKTypHbIN
nnaH cesepHon yactu 3anagHo-CubuMpckoro
6acceiiHa No NpuYMHe BbICOKON AKTUBHOCTM
TEKTOHWYECKUX NPOLLECCOB YacTo CUNbHO Me-
HAETCA MO pa3pesy — MOAHATUA MO BEPXHUM,
MenoBbIM TOPU3OHTAM CMeLlalTca B nare-
panbHOM HanpaBieHUN OTHOCUTENIbHO HUXHWX,

Puc. 2 — OcHoBHble NpUYUHbI CMPYKMYPHbIX OWUGOK NO CKBAXCUHAM (CBEPXY) U 108YWKAM (CHU3Y)

IOPCKUX. A HEeKoTopble aHTWKAWHAabHble NO-
BYLUKW, BblAeNEHHble MO IOPCKUM FOpU30HTaM,
NONHOCTbIO BbINONAXKMBAKTCA B MENOBbIX OTNO-
WeHusax. Mo3tomy cyuiectBoBaHue CTPYKTYpbI
Nno KpoB/e lopbl BOBCE He O3HAaYyaeT Hanuuune
3aMKHYTOr0 NOAHATUA NO BEPXHUM FOPU3OHTAM
B TOM e Touke. Oco6eHHO 3TO XapaKTepHo Ans
NoAHATMI Manbix pasmepos. K nogo6HbIM npu-
mepam MOXHO oTHecTn CeBepo-CeAaxMHCKyI0
naowaab, rae 61 npobypeHsl 3 BOLOHOCHbIE
CKBaXWHbI. [Ipy 3TOM HEKOTOpble uccnegosare-
AN npegocTeperanit ot nofo6HbIX OWNGOK ele
no 6ypexus [4].

5. Hepoyuet rnyGUHHbBIX CKOPOCTHbIX aHO-
Manuin — B aHOMafbHbIX KOMbLEBbIX 30HAX
(AK3) [7] nubo noa KpynHbIMK 3anexamm ce-
HOMaHCKoro rasa. B npepenax Tepputopumn
nccnepoBaHua Ha AK3, uaM Ha MHBEPCUOH-
HO-KONbLEBbIX CTPyKTypax [8], 6bian npoby-
peHbl 3 NpenmMyLLecTBEHHO BOLOHOCHbIE CKBa-
XWHbI Ha BOCTOKe [blJAHCKOro nonyocTpoBa:
MNatoTckan 1, 2 u HaHagaHcKkas 310. CKBaXUHbI
6bINY 3aN10KEHbI HA NONOXMUTENbHbIE NEPernbbl
«KOMNbLEBbIX CTPYKTYpP» B U30XpOHax. Mporu6 B
LLeHTPaNbHOM YacTy 3TUX CTPYKTYP BbI3BaH pes-
KUM napeHuem ckopocteil B 30He ABMJ Hux-
HEHEOKOMCKUX-IOPCKUX OTIOMEHUI U ABNsAeTCA
NOXHbIM [7]. B peanbHocTh B macwrabe rnyouH
CKBaXMHbl OKa3annCb PacnofioXeHbl Ha nepu-
depun nonowutenbHbix CTpyKTyp. CBOZOBAs
e 4YacTb CTPYKTYp OCTaeTcAa NepcrneKTUBHOW,
1N nopfobHble 06bEKTbl ABAAOTCA Haubonee
HaZleXHbIMU U OTHOCUTENbHO KPYMHbIMU Cpe-
OU NepCrneKTUBHbIX pecypcoB Ha [blJaHCKOM
nonayocTpose.

Takum o06pa3om, NpPOBEAEHHbIA aHanu3
noJ4YepKUBaeT BAXHOCTb yyeTa BauaHua BYP n
CKOPOCTHbIX HEOAHOPOAHOCTEN NMPU CTPYKTYp-
HbIX MOCTPOEHUAX — OKOJIO NONOBMHbI NPUYUH

| AHomanwna BYP

W FnybuHHaA aHomanua
cKopocTei

B MCKYCCTBEHHO 3aMKHYTanA
CTPYKTYPa

® Ownbka B M30XpOHAX

W HeyHacnenoBaHHOCTb
CTPYKTYPHOrO NaaHa

AHomanua BYP

® FnybuHHaa aHomanna
CKopocTe#n

| “CHYCCTBEHHG 3dMKHYTanA
CTpyKTYpa

® OwnbKa B U30XPOHAX

® HeyHacnegoBaHHOCTb
CTPYKTYPHOro niaHa

Fig. 2 — Key reasons for structural errors concerning wells (on the top) and traps (on the bottom)

BCEX OWMBOK COCTaBNAT Npobiembl C onpege-
neHnem ckopoctu. Ho B psge ciyyaes o6bem 1
KaQyecTBO MCXOAHbIX CENCMUYECKUX AaHHBIX He
N03BONAT LOMKHbIM 06pa3oM NpoaHanU3npo-
BaTb CKOPOCTHYI XapaKTepucTUKy pa3pesa Ha
3tane 06paboTKM AaHHLIX U CAeNaTb BbIBOALI O
cTeneHn BanaHua BYP Ha CTpyKTypHble nnawbl,
Hanpumep, ecin BEPXHWUWA OMOPHbIA FOPU3OHT
3aneraer C/MILKOM BbICOKO, CEWCMOrpammbl
yTepsAHbl WM OHWM HWU3KOrO KayecTBa. B atom
c/ly4yae OCHOBHbIM MHCTPYMEHTOM ans pasbpa-
KOBKM aHOManuii CTAaHOBUTCA aHanu3 paspesos
N KapT Ha KayecTBEHHOM ypoBHe. [insa Bbipa-
GOTKM KayecCTBEHHbIX KpUTepueB HeobXoaMmo
CpaBHUTL Mopdonornyeckme NpuUsHaKu TaKux
nceBaonofHATM: ux Gopmy, niowagb, am-
nanTyay, YyHacneaoBaHHOCTb, U AUHaAMUYecKue
XapaKTepuCTUKM BOAHOBOrO NONA C Xapakre-
PUCTUKAMU NOAHATWIA, rAe BblnnM OTKPbLITHI Me-
cTopoxaeHus. Takoit aHanu3 Gbin NpoBeAeH No
15 BOJOHOCHBIM NOBYLWKaM 1 12 NpofyKTUBHbLIM
NOAHATUAM B Npejenax nonyocrposa fiman.

Bbinn noctpoeHbl ructorpammbl  pacnpege-
NleHUst NaoWaaM 1 amnantyabl cTpyktyp (puc. 4).
Ha Hux BuaHO, 4TO noaasnswllee 6ONbLIVHCTBO
OTKPbITbIX MECTOPOXAEHUN OTHOCATCA K MOAHA-
TMAM nnowaabio Gonblie 80 Km2. [MpaKTuyecku
BCE HeyCnelwHble CTPYKTYpbl, HA060poT, UMetoT
nnowanb meHblue 80 KM2. Yto Kacaetcs amnanTys,
NOBYLUEK, TO CNeayeT OTMETUTb, Y4TO MPaKTUYeCcKn
HEeT OTKPbITbIX MECTOPOXAEHWI C aMMANTYAOW NOj-
HATUA MeHblue 10 M. BmecTe ¢ Tem, no pesynstatam
npoBefeHHbIX B 1991 r. uccnenoBaHunii, n3 219 Bbl-
ABNEHHbIX CeiicmMopa3BefKon B nepuog ¢ 1986 no
1990 rr. 06bEKTOB B pa3NnyHbIX pernoHax 3anaa-
Hoit Cnbupu 72% vmenu nnowans meHee 10 Km?,
60% — amnnutyay meHee 15m [9, 10].

HenoaTeepaMBLUMECS e CTPYKTYpbI 40 Bype-
HUA UMenu elle 6onbluve pasmepbl — MeauaHHoe
3HaYyeHve amnauTyabl WU MAOWAAN MCeBAOCTPYK-
Typ no Bcem Ol: 25 M 1 34 KM? COOTBETCTBEHHO.
MOCKONbKY NMPOrHO3HblE pa3mepbl CTPYKTYP Gblin
[0CTaTO4HO KpyMHble, BO3HMKAeT BONPOC, KAaKOBbI
e 6binn ownbKM nporHosa rnybuH, ecam nogob-
Hble OTHOCUTE/IbHO GOMbLUIME CTPYKTYPbI B UTOTE HE
noATBepANANCh. [Ins 3TOro B JOMNOAHEHME K MOp-
thonornyeckum 6bIIM  onpeaeneHbl cneayolme
napamerpbl: A — owwnbKa nporHosa rnybuH, m;
n 1Al — moaynb (abcontoTHoe 3HaYeHre) oWnBKY,
m (tab. 2).

MegavaHHbIl Moaynb olwmbku no Bcem OF co-
ctaBun 29 M. OYeBMAHO, YTO OWMWOKW KpynHble,
COMOCTaBMMbI UK faxe Bosiblie amnauTyapl NoBy-
weK. Ho KaKoBa e 6bina oLeHeHHas HafeMHOCTb
KapTMPOBAHWA AAaHHbLIX CTPYKTYp A0 GypeHus, To
€CTb TOYHOCTb MOCTPOEHUI B CPABHEHUM C amnau-
TyAo# CTpyKTyp?

[ns onpepenexus nporHosupyemon ao Oy-
PEHVA HAAEXHOCTU CTPYKTYpbl 6bl1  paccynTaH
napametp A/0.675*0 — OTHOLIEHME amnAWUTyAb
CTPYKTYPbl K OL,€HEHHON MOrpewwHocTv, rae o —
OLleHeHHas MOrpeLHOCTb CTPYKTYPHbIX NOCTpoe-
HUI, TO eCTb NPOrHO3Has ownbKa (cpeaHeKBaapa-
TMyecKas), M. MHoxuTenb 0,675 3aeck onpeaenser
BEPOATHOCTb BO3MOXKHOM OLWNGKM B 50%, 3T0 Cre-
LlyeT 13 HOPManbHOro xapakTepa pacnpegeneHus
owu6ku. Ecnm nponsseaeHue 0,675*0 MeHblue Mo-
NIOBUHbBI aMNANTYAbI, TO ecTb A/0,675%0 » 2, To Be-
POATHOCTb CYLLECTBOBAHWA CTPYKTYPbl COCTaBAAET
6onee 50%. MeanaHHoe 3Ha4eHWe 0Ka3anoch pas-
HbIM 2,15, TO eCTb 60/1bLUYI0 YaCTb aHAM3UPYEMbIX
NCEBAONOAHATUAA MOMHO 6bI10 CYMTaTb OTHOCK-
TenbHO HagexHbIMU. Ho ecnm paccmoTpeTb crefy-
loLwmii napametp, a/lAl — oTHOWeEHWE NPOrHO3HOM
MOTPELHOCTM K MOy OWMBKM NporHosa, To
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CTaHOBWTCA NOHATHO, YTO OLLeHMBaeMast TOYHOCTb
6bina 3aBblweHa. MeanaHHOe 3HayeHWe 3TOro
napametpa pasHo 0,36, To ecTb (haKTU4ecKas
olwn6Ka NpeBbilLaeT NPOrHO3HYI0 AN BCEX rOpy-
30HTOB W ANSl BCETO MAcCKBa AaHHbIX NOYTU B 3
pasa.

ViHTepecHo npocneautb U3MeHeHWe napa-
METPOB OT FOPU30HTa K FOPU3OHTY, NO BEpTU-
Kanu. pn nNpumepHO OAWMHAKOBOW MPOrHO3-
HOW amnauTyae CTPYKTYp NPOrHo3Has owunbKa
NOTUYHO YBENUYMBAETCA CBEpPXy BHU3. TaKke
HeyaAMBUTENbHO, YTO U abCONIOTHbIE 3HAYEHMUA
thaKTU4YecKo oWNGKM aHanorMyHo Bo3pacra-
10T OT BepxHUXx Ol K HMXHUM. BaxHbim ABnA-
etcA dakt, 4to no BepxHemy Ol I CKBaMWUHbI,
B OCHOBHOM, BCKPbIBANM FOPU30OHT HUXE Npo-
THO3HOM rNy6uHbI, a No HuMwHMMm O 3Ta 3aKo-
HOMepHOCTb He Habntoganacb. KocBeHHO 31O
CBUAETeNbCTBYET O TOM, Y4TO paccmaTpuBaemble
NOBYLIKN ABAANUCH 3P DEeKTaMmn BANSHUA CKO-
POCTHbIX aHomanui BYP.

M3 Tab. 1 BMAHO, UYTO NMPAKTUYECKU Bce
NCeBLOCTPYKTYPbl OTAIMYAIOTCA HeyHacnefo-
BaHHbIM CTPOEHUeM: 1MBo OHU GecKOpHEBbIE,
TO ecTb WX amMnNAWTyAa najaer CBEPXY BHM3 MO
paspesy, 160 ANA HUX XapaKTepHa pesKas
CMeHa a3vMyTOB NPOCTUPAHUA CTPYKTYPbI U He-
cTabunbHoe nonoxeHune ceoga. 3HauuTeNbHas
4yacTb TaKUX NIOBYLIEK MMeeT HenpaBWbHYIO,
npuyyanmByio hopMy KOHTypa 3amblKatowwen.
Pe3ynbTatbl GypeHus NoKasblBatoT, YTO NOAHS-
TWA TaKo popmbl Aaxe Npu YCI0BUU NX NMPOSB-
NleHUs BO BCeM pa3pe3e («CKBO3HOM» XapaKTe-
pe) MoryT ABNATLCA QUKTUBHBIMM.

KpallHe BaxHO npoaHanusupoBaTtb AU-
HaMUyecKue XapaKTepUCTUKW BOJNHOBOTO
nons 3TUX BOAOHOCHbIX «CTPYKTyp». Bce
6e3 UCKNOYeHUA MecTopoxaeHusa fAmana

n IbijaHa, TAe OTKPbLITHI 3aleXu B nnacrax
MK1 n/unn XM, xapakTepusyloTcs aHOManu-
AMW BOJIHOBOTO MOAA B WUHTEpBajne COOTBET-
CTBYIOLWMX OTpaxawlmnx ropusoHtos I u 3:
yBeNUYEHNe amMnanTyabl OTPAXKEHUA B WHTep-
Bane Koppenupyemon asbl, pasgys dasbl,
NosIBNEHNE [JOMONHUTENILHOTO OTPaXEHWUA OT
IBK. JlornyHo, 4To AnA BCex CTPYKTyp-nces-
ponoaHatuin (Tab. 1) xapaKTepHo OTCyTCTBUE
KaKnX-1M60o BblpaXXeHHbIX aHOMaNWM B UHTEP-
Bane Ol Twan 3.

WUtoru

B pe3ynbTaTe npoBeeHHOro aHann3a nuctopum
OYpeHnNs «CyxXux» CKBaXMWH, Oblan ycTaHOB-
NIeHbl OCHOBHble NPUYUHBI HEMOATBEPKAEHNSA
CTPYKTYPHbIX 0OBEKTOB MpW MOUCKOBO-pa3Be-
AO0YHOM GypeHun pervnoHa. [ge u3 nstu npu-
YMH OTHOCATCA K OWMOKAM METOAMYECKOro
xapaktepa: OypeHne Ha He3aMKHyTble CTPYK-
TYypbl 1 3aN0XeHUe TOYEeK CKBAXWH Ha OCHO-
BE CTPYKTYPHbIX NN@HOB CAWLIKOM r1y6oKMX
rOpPK30HTOB.

Tpn apyrue, HauGonee pacnpocTpaHeHHble
NPUYMHBI, CBA3aHbI ¢ npobnemamu obpabort-
KW U MHTEpNpeTaLnn CeiicMUYeCcKUX AaHHbIX:
HepoyyeT BAMAHWA BYP 1 rnybuHHbIX CKOPOCT-
HbIX aHOManui, a Takxe oWnbKKU B KOppens-
LMK MW NOCTPOEHWUU KapT U3OXPOH. 3TN Npo-
61eMbl ONPEAENAIOT OTHOCUTENBHO BbICOKYIO, B
CPaBHeHWUM C pasmMepamu MOAHATWIA, norpeLu-
HOCTb CECMUYECKUX MOCTPOEHUN, KOTOPYH
Npy 3aN0XEHWUU CKBAMMH HELOOLEHWUBANU.
3avactylo oueHMBaeMas TOYHOCTb apXMUBHbIX
CTPYKTYPHbIX MOCTPOEHUI 6blNa CUNLHO 3aBbl-
lWeHa, a NPOrHO3Has CpefHeKBaspaTudyeckas
ownbKa (norpewHocTb) — 3aHmmeHa. B otye-
Tax NPUBOAUIUCH CAWULIKOM OMTUMUCTUYHbIE

Puc. 3 — CmpykmypHblli ni1aH 8epxHe20 20pU30HMA NO apxusHsIM daHHbiM (a), coBpemeHHbIl
celicmuyeckuli npogunb 0o u nocse yyema sausHusi BYP (6), cmpykmypHas kapma nocie ydema
BYP (8) u kapma ckopocmeti OfT (2)

The structure map of the upper horizon, according to the archival data (a), present-day seismic
section before and after near-surface effects correction (b), the structure map after near-surface
effects correction (v) and the stack velocity map (g)

pasmepbl N10BYLIEK M, COOTBETCTBEHHO, 3aBbl-

WeHHble MPOrHO3Hble pecypcbl. ITO nojuyep-

KWBaeT BaXHOCTb KOPPEKTHOro y4yera BCex

BO3MOXHbIX COCTaBNALWMNX CTPYKTYPHON He-

onpejeneHHoCcTM ¥ NporHo3a narepanbHOro

pacnpeaeneHus TOYHOCTU NOCTPOEHUN.

Ha ocHoBe co6paHHbIX CTAaTUCTUYECKMX AaH-

HbIX BbIABJIEHbl XapaKTepPUCTUKN, CBONCTBEH-

Hble BOJOHOCHbIM NOXHbIM CTPYKTYpam:

® OTCYTCTBME Bblpa¥eHHbIX aHOManunin BONHO-
BOro nons B uHTepsane O [ unn I'3;

® HeyHac/neAOBaHHOCTb CTPYKTYPHOrO NnaHa;

e HenpaBuNbHas, U3pesaHHas Gopma KOHTY-
pa 3amblKatoLlen N30runcol;

® OTCYTCTBME W3MEHEHUA TONWWH B CBOAe
CTPYKTYpbl, «CKBO3Hasn» popma CTpYKTypbl B
paspese;

® OTCYTCTBME 3aMbIKAHUA aHTUKANHANK B Npe-
Jenax cetT ceiicMUYecKux npodunen, faxe
eCNN Y MHTepnpeTaTopoB ecTb Kakue-nnbo
OCHOBaHMA nonaratb, YTO CTPYKTypa 3ambl-
KaeTca B HenocpeacTBeHHon 6au3ocTu ot
KOHTypa CbeMKu;

® MpaKTUYeCKN BCe HeyCnelwHble CTPYKTYpbl
MMeoT nnowanb MmeHblwe 80 KM2; npu am-
nautyge meHee 10 m B nogasnsioliem 60nb-
IWUMHCTBE CAy4yaeB NOAHATUA OKa3biBalOTCA
NIOXKHbBIMU.

BbiBOAbI

BbisiBNeHbl Hanbonee pacnpocTpaHeHHbie me-
ToAMYECKME OWMOKM NPU 3aN0KEHUN CKBAKUH
1 npobnembl B 06paboTKe M MHTEpNpeTauum
CENCMUYECKUX AaHHbIX, KOTOpble MpuBenu K
oTpuuaTenbHbIM pe3ynbraTam MOWCKOBO-pas-
BEjOYHOro OypeHust Ha CTPYKTYpHble OObEKTHI.
Pelwenune BuanTcs B TWatenbHOM yyeTe BAUAHUA
BYP 1 apyrux CKOPOCTHbIX HEOAHOPOAHOCTE NpU
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Puc. 4 — lucmoepammsi pacnpedeneHus
amnaumyodsi u nnowjadu cmpykmyp (8ce Of).
lyHkmupom ommeyeHo meduaHHoe 3Ha4yeHue

Fig. 4 — The distributional histogram of the

anticlines height and area (for all reflecting

horizons).The median value is marked with
the dotted line
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CTPYKTYPHbIX NOCTPOEHUSAX U KOPPEKTHOM OLeH-
Ke CTPYKTYPHOI HeonpeaeneHHoCTu.
MepeyncneHHole Bbille 3MMNUPUYECKU BbIsiB-
NleHHble KPWUTEPUU NCEBAONOAHATUIA cneayet
1CNONb30BaTb B KayecTBe AOMNONHUTENbHOTO
MHCTPYMEHTa MNpu OTOPAKOBKE CKOPOCTHbIX
aHomanui B npouecce yyeta BYP.

3TN KpUTEPUYM TaKKe HEOOXOAUMO YUYNTbIBATD
NpU OLEHKE Te0NOrMYECKUX PUCKOB yXe OT-
CTPOEHHbIX CTPYKTYp. B cnydae, ecnu Habnio-
[AeTcs HEeCKOJIbKO NepeyncneHHbix npusHa-
KOB, TO MOAHATUIO MOXHO NPUCBOUTH HU3KYIO
BEPOATHOCTb  CYLECTBOBAHMUA, MOCKO/bKY
GONbWMUHCTBO «NYCTbIX» CKBAXUH perumoHa
6binM npobypeHbl Ha NOJOGHbIE NOXKHbIE
CTPYKTYpbl. OAHAKO OKOHYATENbHO CAUChI-
BaTb CTPYKTYPbl PEKOMEHAYETCS TONbKO eC/n
OHMW 0[JHO3HAYHO HE NOATBEPKAAIOTCA COBpe-
MEHHBIMW CENCMUYECKUMU MaTtepuanamu,
06paboTaHHbIMK C YH4ETOM BCEX CKOPOCTHbIX
aHOManui 1 HeonpepeneHHoCcTen.

[JomkHass npopaboTKa BbIABAEHHbIX MpPO-
6nemHbix obnactein nNpum CENCMUYECKMX MO-
CTPOEHUAX UM MHTEpNnpeTauuu, UCKIYeHne
METOAUYECKUX OWMOOK U KOPPEKTHbIA yyer
reoNornMyYeckUX PUCKOB NPW  3a/0KEHUN
CKBaXWH 6yayT cnocobCcTBOBATH NOBLILEHWIO

3P PEeKTUBHOCTM  NOMCKOBO-Pa3BefO4HOro
6ypeHus pervoxa.
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Tab. 2 — Morphological characteristics of false structures; expected accuracy of drilling; structural errors values of key horizons

31



32

=

N

w

ENGLISH

GEOPHYSICS

Reasons for exploration failures of anticlinal prospects in Yamal and

Gydan regions of West-Siberia

Author:

ubC 550.3

Aleksandr A. Kurkin — the head of regional studies and petroleum systems modeling group; AAKurkin@novatek.ru

NOVATEK STC, Tyumen, Russian Federation

Abstract

The statistic shows that in the north of West
Siberia basin about 60% of all prospects turned
out to be water-bearing. Most of them are
structural prospects, that were not confirmed by
more recent seismic data. To avoid mistakes in
the future, and to increase the exploration drilling
success rate, one needs to establish the reasons
for these failures. For this purpose, the so called
“dry hole analysis” or post well analysis was
carried out for all dry wells, drilled in the region
in 1970-90s. During the analysis the values of
seismic depth prediction errors in comparison
with the estimated structural uncertainty were
determined. Based on collected data, typical
morphological features and seismic amplitude
characteristics of water-bearing, false anticlines
were revealed.

Materials and methods

The basic data for analysis was: archival seismic
survey reports, prospects’ passports, well
historical data, R&D, exploration and other
reports, on the basis of which well locations
were determined. During the analysis the history
of well placement and drilling, the anticline
morphology and estimated structural uncertainty
before drilling were recovered. Structural maps
before and after drilling were compared. Seismic
velocity derived from modern surveys was
analyzed, especially considering near surface
effects. The total number of unsuccessful (dry)
wells from the analyzed wells was 68, including
61 exploration wells and 37 failed prospects.

Results
As a result of post drilling analysis, the main
reasons for exploration failures of anticlinal
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of uncertainty, and prediction of the lateral
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anticlines were revealed:
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features;

e irregular, broken shape of the anticline closure
contour;

* no change of thickness in the anticline crest
along whole section;

® no anticlinal closure within seismic survey area,
even when interpreters have strong reasons
to believe that the structure is closed in the
vicinity of the survey;
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e almost all of the failed anticlines have the area
of less than 80 km2; the majority of anticlines
with the height less than 10 m turn out to be
false.

Conclusions

The most common methodological errors, pitfalls
and problems in seismic data interpretation

and processing, which led to exploration drilling
failures, were established. The solution lies in the
careful consideration of near-surface and deep
velocity anomalies during seismic imaging and
consistent structural uncertainty assessment.
The above stated, empirically identified features
of water-bearing, false anticlines are suggested
to use as an additional tool during near-surface
effects correction.

These features also are suggested to be
considered in geological risks assessment.

If several of the stated features apply to the
prospect, then a low success probability can

be assigned, since most of the dry wells of the
region were drilled on such false structures.
However, the prospect should be written off only
ifitis clearly not confirmed by modern seismic
data, processed and interpreted considering all
velocity anomalies and uncertainties.
Appropriate consideration of identified seismic
imaging problems and pitfalls, methodological
errors and comprehensive geological risks
assessment during exploration well placement
will contribute the improvement of drilling
success rate of the region.
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