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BBenenue

O mpoAyKTUBHOCTH HE(PTEMATEPUHCKUX OTJIOKEHUN OakeHOBCKOTO TOPH30HTA 3amajHOMN
Cubupu mmpoko u3zBectHO. OJHAKO, HACUET €ro JOOBIYHBIX XapaKTEPUCTHK CYLIECTBYIOT Camble
pasHble MHEHHs. HeoaHO3HAYHOCTh BOCHPUATHS pe3yJbTaTOB MNPOMBIIUICHHONH pa3paboTKu
0a)KEHOBCKUX OTJIO)KEHUN KPOETCS, B NMIEPBYIO OUEpEelb, B pa3IMUMU OCOOCHHOCTEH MX CTPOCHHUS B
pasHbIX paifonax 3anaaHodt CuOupu. Tak, Hanpumep, B TpyIIe MeCTOpokAeHuN boinbmioro
CanbiMa B psijie CKBRXHH OTMEYaeTcs JIOBOJBHO OBICTpOE CHMXKEHHE MEePBOHAYAIBLHO BBICOKHMX
nebutoB HepTH. BaxkHO MOHMMATh, UTO pa3paboTKa ATOr0 MECTOPOXKIEHUSI MHOTHE TO/Ibl BEJIach B
YCIOBMSIX OTCYTCTBHUSI HE(DTENIPOBOJA, B CBS3M C YEM, CKBaKUHBI pabOTAIM HE MOCTOSIHHO, 4aCTO C
JUINTEIbHBIMU TiepepblBaMU. CerogHs OLEHUTh ITOCTOBEPHOCTh MECSYHBIX OSKCILIyaTallMOHHBIX
parmopToB (MOP) 1mo 3TUM MECTOpPOXKAEHHSIM, OCOOCHHO 3a COBETCKHHU IMEpUOJ, KpalHE CIIOKHO.
Hanporus, Ha Cpenne-Ha3piMckoM U ['alsiHOBCKOM MECTOPOKIEHHSX, PACIIONOKEHHBIX BCETO B
150 xm k ceBepo-3anany ot bonpmoro Canbima, eme B 2007 . 10Ka3aH COBEPIICHHO WHOW THII
HE(TEHOCHOCTH Oa’KEHOBCKOM CBUTBHI. CKBaXXMHbl paOOTaIM [JIMTEIbHOE BpPEMsS C BBICOKMMHU
crabmibHbIMU TipuTOKamMu Hedtu [CrnaBkuH, AnekceeB, KoiockoB, 2007]. Co BpemeHeM 53Tu
BBIBOJIBl MOJATBEPAMIUCH PE3yJIbTaTaMU OIBITHO-TIPOMBIIIUIEHHONW JKCIUTyaTaluy O0a)KEeHOBCKOU
ceuthl [Hemosa u nip., 2017].

[IpuBoguTCs aHanM3 JaHHBIX C MECTOPOXKACHHWH, T IIeJICHANpaBlIeHHas pa3padoTKa
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OaxeHOBCKOM cBUTHI Beercs Oonee 10 ser, u mpombicioBas HH(GOpMaIus HaJeKHO (PUKCUPYETCH.

Ha ocnHoBanuu ananusa nepBUYHBIX aKTOB HUCIIBITAHUM CKBaXKUH, MPOBEJICHHBIX B UHTEPBAJIC
0a)KEHOBCKOM M TOJICTUIAIONIEH a0aJakCKOW CBHUT, JaHHBIX 110 HHTCHCHU(UKAIIMU MpUTOKa 1 MOP,
CKBOKMHBI ~MECTOPOXKIEHUS pa3lelieHbl Ha TATh TPYNN 1O THUIY TMPOJAYKTUBHOCTH.
AHaIIM3UPOBAIUCH BCE BEPTUKAIbHBIC U HAKIIOHHBIE CKBAXKMHBI MECTOPOXKJAeHUN (20 CKBaXKuH), B
BBIOOPKY HE BKIIFOUEHBI TOPU30HTANIbHBIE (€IMHUYHBIE).

[IpakTHueckn BO BCeX CKBaKMHAX MPOBEIEHBI MEPOINPUSTHUS IO MHTEHCU(PUKALUU TPUTOKA,
takue Kak: ruapopaspeiB miaacta (I'PIT), constHO-kucnoTHas o6padorka (CKO), rimHO-KUCIOTHAS
obopaborka (I'KO), rmmHo-kucnotas BanHa (I'KB), mnokaszaBmme cBow 3(QQEeKTHBHOCTS.

I/IHTCHCI/I(I)I/IKaLII/If{ YYUTBIBAJIACH IIPHU TUIIU3AallUN CKBAXKUH.

IIpuTouHble HHTEPBAJILI pa3pe3a

AHanu3 UHTEPBAIOB OMPOOOBAHUN U MPOMBICIIOBO-TE€O(DU3NUECKUX UCCICAOBAHUN CKBAXUH
(IT"'M) mokazai, 4T0 OCHOBHBIMU MIPUTOYHBIMU UHTEpPBaJIaMH abaJakCcKo-0a)KEHOBCKOTO KOMILIEKCa
Ha MCCIIElyEMOM MECTOPOKJIECHUU SBISIOTCS IUIOTHBIE MPOIUIACTKH pa3pe3a € MOBBILIEHHON
aKycTuueckoit skectkocthio [CrnaBkui, AnekceeB, Komockos, 2007], npeacrasisioniue coOoi ¢
TOYKH 3peHus Jutosioruu (puc. 1):

- TUTACThI PAIMOJIAPUTOB (TOJIIUHON OO TEPBBIX METPOB), YacTO KapOOHATH3MPOBAHHBIE,
pacmojoKeHHbIe B IEHTPaJbHOW 4YacTH pa3pe3a OaKEHOBCKOW CBHTHI, HIKE BTOPOM
MOJIOKUTEITFHON aHOMaJIMH IO PaTUOaKTHUBHOMY KapOTaxKy; 3TH IIJIACThl BCTPEYAIOTCS BO BCEX
CKBO)XMHAX MECTOPOXKIACHHUH, 00pa3ys eIUHBIA pe3epByap, PUIBTPAIMOHHO-EMKOCTHBIE CBOMCTBA
(DEC) koTOpOro cUIbHO MEHSIOTCS MO TUIOMIAIHN;

- TOHKHE TMPOCIOH PATUOISPHUTOB (TONIIMHOW B TEPBbIE AECATKH CM) B HWXKHEH 4YacTu
0a)KEHOBCKOM CBUTEHI,

- MaJIOMOIIIHbIE KapOOHATHBIE MPOCJION (TOJIIMHOW B TIEPBBIE CM) B KapOOHATHOM IMmaydke
BEpPXHEW 4YacTH pa3pe3a OKEHOBCKOW CBUTHI, MPOIYKTHBHOCTh KOTOPBIX JOKa3aHa B €IUHUYHBIX
CKBa)XKMHAX;

- TpENIMHHO-KaBEpHO3HbIE KapOOHATHBIE IUIACTBI, PACIOJOKEHHBIE B BEpXHEH YacTu
abanakckoi cBUTHI, (hopMupyromiue TuH30BHAHbIe Tena [Hemosa u ap., 2014; Hemona, [Tanuenko,

2017].
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Puc. 1. OcHOBHBIE OPOABI, CJIATAIONINE PUTOYHbIC HHTEPBAJIBI padpe3a 02:KEHOBCKOH CBUTHI HA TEPPUTOPHUH HCCIEA0OBAHUMH

1 — 6uomypbumosvie necuanucmoie anespoOIUMbI NAXOMOBCKOU NAYKU, 2 — aleBPO-2IUHUCTbIE NOPOObl, 3 — 2IUHbL, 4 — 2IUHbBL C 2AAYKOHUMOM, 5 — 2luHbl
Kapbonamuvle ¢ enaykonumom (6onee 5%), 6 — kapbonammuvie Opexyuu, 7 — uzgecmuaru, 8 — eiuHbl KPeMHUCHbLE AP2UITUMON0000HbIe, 9 — CUTUYUMbL 2TIUHUCTIbIE
yenepooucmoie, 10 — nepecrausanue (MmouKoe) CUTUYUMOB SIUHUCTHBIX U PAOUONAPUMOS, 11 — cunuyumol 21uHUCmbLe 8bICOKOY2Aepoducmole ¢ 0gycmeopkamu, 12 —
CUNUYUMBL 2TUHUCMbIE BbICOKOY21epooucmyle, 13 — cunuyumel 2auHucmvle OeckapOoHamHuvle NOCIOUHO NUpUMU3Uposannvle, 14 — cunuyumol eauHUCmo-
kapbonamuvle, 15 — cunuyumel enuHUCmo-KapOOHamuvie ¢ HOOYIAMU KapOOHamos, 16 — cunuyumsl 2IUHUCIMO-KApOOHamuble NOCIOUHO nupumusuposannvle, 17 —
Paouonapumsl KpemHucmole, ciabo ooromumucmoie, 18 — emopuuno 00IOMUMUUPOBAHHBIE PAOUONAPUMBL U GMOPpULHbIe doroMumbl, 19 — emopuunvie useecmuaxu
1o paoUoNAPUMAM.

A — Oonomum, KanbyumMusUpOBAHHLIN, 6MOPUUHO pazsumvlii no paouonapumy; b, B — npociou enunucmo-kapOOHAmHblX CUTUYUMOS, HACHIWEeHHble HOOYIAMU
u36ecmHAK08 u ogycmeopkamu,; 1" — paouonsipum, HeoOOHOPOOHO OONOMUMUUPOBAHHDIN, HEPMEHACLIWEHHbL ¢ MPEWUHHO-NOPOBLIM MUNOM nycmomuocmu,; [ —
PaoUOTIAPUM NEPEUUHO KPEMHUCbIL, CO CMUIOTUMOBbIMU Weamu, E — KOHmaxm cunuyuma enuHucmoeo (memmbulii) ¢ IUH308UOHBIM NPOCIOEM PAOUOIAPUMA
(ceemnviil u Oypoui); K — uzeecmrosas OpexuuUposanHas nopood.
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Tunuzanus CKBaKUH MO0 MPOIYKTHBHOCTH

Ha ocHOBaHWuM aHanw3a MPOMBICIOBOI MH(OpMAIUK MPOU3BEICHO Pa3/IeiICHUE CKBAXKHH IO
TUTIAM MTPOYKTUBHOCTH T10 CIIEAYIOIINAM TTOKa3aTeNIsIM:

- CpeIHECYTOUHbIE JEOUTHI CKBAXKHH 32 MECSIIL,

- CTETIeHb YCTOWYMBOCTH CPETHECYTOYHBIX JeOUTOB, IMHAMHUKA UX CHUKCHUS,

- PSKUM IKCIUTyaTalllu: YIPYTHIA WIH C UCIIOJ30BAaHUEM HACOCOB.

B anammsze ywactBoBasio 20 CKBRXHMH C HaJIMYMEM JAHHBIX [0 IEJIEBOMY a0ajaKCcKo-
0a)XCHOBCKOMY MHTEpPBaIy.

Ipooykmusnocmo badxcenosckux omuodxcenunt om muna 1 k muny 6 cuuscaemes (puc. 2).

Tun 1. Ormiuuaercss CTaOWIBHBIM BBICOKUM JICOMTOM Ha TMPOTSHKCHHH OOJiee INECTH JIeT
(cpennecytounslii aebutr = 50 T1/cyT), mocime uero HaOmIOMAeTCs TOCTENEHHBIH cmaja o
cpennecyrounoro neoura 30-40 T/cyT, mamee ckBakmHa Jkcrutyatupyercs ¢ OLIH (amextpo-
HEHTPOOESKHBIN Hacoc) ¢ nedutom okoio 10 1/cyT. Hakorennas noOerda Hedtr 3a 7 et — Gomee
115 ThIC. T.

NuTepBan onpoOoBaHUS — HUKHSS 4acTh OaKEHOBCKOM CBHUTHI, BEpXHSS 4acTh abanakckoit. B
JAaHHOM WHTEpBaJieé OCHOBHBIC MPHUTOKHU CIEAYeT OKUAATh W3 TUIACTOB TPEUIMHHO-KaBEPHO3HBIX
n3BeCTHSIKOB. OJHAKO, HENb3s HCKII0YaTh BO3MOXKHOCTH TOCTYIUICHHS B CKBOXHHY HepTH W3
[EHTPaTbHOM dYacTh pa3pe3a OaKEHOBCKOW CBUTHI, HE OXBA4eHHBIM mepdopanueii mpu
onmpoOOBaHUM U CIIO)KEHHOM pafuoNSIpUTAMH C BBICOKUM KOJUICKTOPCKUM TOTEHIIUATIOM
(«pammonsiputoBast naukay» [Hemosa, [Tanuenko, 2017]).

Cyns mo mamuTenbHOCTH J00brYM (Oojiee 7 JieT), KOJJIEKTOpaMH JIaHHOW CKBa)KWHOMN
JpEHUpYEeTCs OOIIUpHAs MJIOMAAb. Y UUTHIBAs, YTO TPEUIMHHO-KAaBEPHO3HBIC KOJJICKTOPA B KPOBJIE
a0aakCKOW CBUTBHI UMEIOT OIpPaHHMUYEHHOE — JIOKAJIBHO-JIMH30BUIHOE PaclpoCTpaHEHHE (COTJIACHO
pe3yibpTaTaM OMUCaHus KepHa U Koppensiuu pazpe3oB o ['MC), maHHbINi THI CKBaXKUHBI SIBISETCS
TEM CcaMbIM CJIy4aeM, KOrjJa KOJUIEKTopa a0ajdakCKOW CBHTHI HMMEIOT  3HAYUTEIILHOE
pacrpoCTpaHEHUE U BBICOKUI KOJUIEKTOPCKUM MTOTEHLIHAIL.

Bce ocranbHbIe TUIIBI BBIICTICHBI B CKBAXKHHAX, UCIIBITAHHBIX, B TOM YHCIIE, B 30HE Pa3BUTHUS
«OCHOBHOTO KOJJICKTOPA» - «PaUOISIPUTOBOMN MTAYKM» OaKEHOBCKOM CBUTHI.

Tun_ 2. XapakrepuzyeTcsi BBICOKUMH cpenHecyTodHbIMH nebutamu ot 30 mo 50 T/cyr
(BbIOOpKa 4-5 n1eT). BbI30B puTOKa B CKBa)KMHAX JIaHHOTO THUIIA OCYILECTBISUICS CMEHOM OypoBOTO
pacTBopa Ha TEXHHYECKYI0 BOJY, KOMIIPECCHPOBAHHEM CKBRXHHBI U TEPEBOJOM Ha He(]Th,

IIPUMEHSIICS COJIAHO-KUCIOTHBIN ['PII.
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Puc. 2. Tunst MIOP-anarpaMm CKBaKMH, IKCILTYATHPYIOIINX 20271aKCKO-02KeHOBCKH I HHTEPBAJI pa3pe3a
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Bricokue cpenanecyrounbie nputoku B 40-60 T/cyr B TeueHue 1,5-2 5eT TOCTENEHHO
cHmkarores 10 20-30 1/cyt. [locine TeXHUYECKMX CTUMYJISALIMOHHBIX MEPOIPHUITHIA MO YBEIMUEHUIO
MIPUTOKA, 1eOUTHI pacTyT, 3aTeM KapTHHA moBTopsiercs. Kak mpaBuiio, B KOHIIE pacCMaTpUBaeMOIo
nepuoga (2012-2013 rr.) 3aaeiictByercss DLH, KoTOpbIi IPUBOIUT K 3HAYUTEIBHOMY YBEJINUEHUIO
CPEIHECYTOUHBIX MPUTOKOB HE()TH M YCTOMUMBOW paboOTe CKBOXHWH B IOCIEAYIOIIME TOJBI.
Hakomiennast mo6srya HedTH 3a 7 neT — okosio 50-75 ThIC. T Ha CKBAXKHUHY.

Tun_3. Xapakrepusyercsi BeCbMa yCTOWYMBBIMU CTAOWIBHBIME JAeouTamu ot 15 1o 30 T/cyT
3a Bech ImepuojJ pazpaborku (6 ser). B memom, HaOmromaeTcs MOJNOTUNA TPEHI CHIKCHHUS
cpeanecyrouHoro neduta Hedtu (cM. puc. 3). HTeHCHUBUKAIIMK TPUTOKA B CKBOKUHAX TPOBEICHBI
¢ ucnonb3oBanueM ['KB/I'KO. CkBaxunbl pabOTalOT Ha €CTECTBEHHOM PEXHUME HCTOIICHUS (B
¢dbonTanHOM pexume). Hakorennas nqo0eua HedTH 3a 6 et — 25-40 Thic. T.

Tun 4. Cpeanecytounslii 1e0UT 3a Bech paccMarpuBaembiid nepuoy (8-10 net) — ot 10 mo
20 1/cyr. JIns maHHOTO THITA XapaKTEpHO MPHU YMEPEHHBIX HadalbHbIX neoutax (10-20 t/cyr) —
CTaOWJIbHBIC IPUTOKU HE(PTH, a B Caydae 00Jiee BHICOKMX MEPBOHAYAIBHBIX MTPUTOKOB (mmopsiaka 30-
50 1/cyT) — B epBbIe MOATOPA rojia paboThl CKBAXKUHBI 0TMEYAETCsl CHIDKeHUE J1e0UTOB. CKBaXKHUHBI
JAHHOT'O TUIA MPAaKTUYECKU Bech Nepuo dkcrnyatupyrores Ha D1H. Hakoruiennas no6sua Hedtu
3a 7 €T JOCTUTAET 25 THIC. T HA CKBAXKUHY.

Tun 5. CrabwibHble HU3KHME 1eOUTHl - MeHee 10 T/cyT. JIuHus cpeaHecyTOYHOro TpeHza -
noJiorast, O1M3Kast K MpsIMON UM BoJdHOoOpa3Has. B GonbmmHcTBe ckBaxkuH nposeaeHo ['PII. Ounu
paboTaroT Ha €CTECTBEHHOM pexume, nepeBoa Ha DIIH yBennueHHt0 MPUTOKOB HE CIIOCOOCTBYET.
Hakomnennast no6srua Hedytr 3a 7 net — okoso 10 TwIC. T.

Tun 6. Ilpaktuuecku «cyxue» CKBaXHHbl. CpenHecyTO4yHbI JeOMT 3a Bech
paccmatpuBaemblii nepuon 0,51 T/cyr. OTMedaroTcs JUIMTENbHBIE NMPOMEXYTKH O€31eHCTBUS,
koHcepBanusi ckBaxuH. [IpoBenenue I'PII m xucinoTHbIX 00pabOTOK 3aMETHBIX pPE3yJIbTATOB HE

naet. Hakomennast no0krda HepTH €1Ba TOCTUTAET 2 THIC. T.

I'eostornyeckue pakTopbl pa3IM4HON NPOAYKTHBHOCTH
3aMe4eHo, YTO CKBaXKHMHBI, JTAIOIIMe BBICOKHE M CTAOMIbHBIC TIPUTOKK (THIl 1-5), TAroTeroT K
CKJIOHAM KOHTPACTHO BBIPAXEHHBIX CTPYKTYPHBIX NMOAHATHH. [Ipumep Takoil cuTyanuu mpuBeIeH
Ha puc. 3. Ilpm 3TOM, HamboJiee BBHICOKHE ICOWUTHI IMOJIYUCHBI W3 CKBAXKUH, PACIIOIOXKCHHBIX B
BepxHel yactu ckiioHa (tun 2). HabGromaeTcst TpeH 1 1o MPOyKTUBHOCTH CKBRXXHH B 3aBUCHMOCTHU
OT CTPYKTYPHOT'O MOJOKEHUSI W YJAJICHHUS OT CKJIOHA: MaJIONPOIYKTUBHBIE M HEMPOJYKTUBHBIC
paspe3bl MPOUCXOMAT M3 BHAAWH U TOJHOXHBIX YacTed CKIOHOB (pHUC. 3), a TaKKe MOHUKEHHBIX

Y4aCTKOB CTPYKTYPHOTO IUJIaHA B IIEJIOM KaK TaKOBOTO.
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Puc. 3. CTpykTypHasi KapTa 1o KpoBJje 0a’KeHOBCKOil CBUTHI CO CKBAXKHHAMM Pa3JUYHBIX THIIOB
NMPOAYKTUBHOCTH. Y4YACTOK OJTHOI'0 U3 MECTOPO:KIEeHNIA HA ceBepo-3anagHoM 0opTy Dpo.1oBCKoil
MeraBlnaJanuHbI

OCHOBHBIE TIPUTOYHBIE HWHTEPBAJIBl PATUOISIPUTOB M KapOOHATOB B 3aBUCHUMOCTH OT
MOJIOKEHHUsT pa3pe3a Ha CTPYKTYpHOM IUIAHE HMEIOT pa3idyHble XapakTepUCTUKH. B
HETIOCPEJICTBEHHO CBOJAOBBIX YACTSX TMOAHATHHA KOJUIEKTOPHI TPEACTABIECHBI HEOIHOPOIHO
JOJIOMUTHU3UPOBAHHBIMH PaIUOISAPUTAMH, C JHMH30BUAHBIMH TEKCTYpaMH M He(TEHACHIICHHEM
(puc. 4), npaktuuecku numeHHbIME TMH. OEC xapakTepusyroTcs BBICOKOH IOPHUCTOCTBIO
(xoappunment mnopucroctu 3-12%, B peakux ciaydasx goxoaut jao 20%) u  HaIuyueM

nponunaemoctu (1o 1-5, penko go 10 m/l).
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Puc. 4. KosutekTopa 6asxkenoBckoii cBuThl Cpenne-Ha3zpiMckoro u I'aisHOBCKOro MecTOpPOKAeHU
1, 2 — paduonapumer nepmenacviyennvie U HeOOHOPOOHO OoromMumusuposanuvie: la, 2a - AUH308UOHAS,
Kococnoucmas u Heynopadouennas mexkcmypa (2b - gomoepagus 6 YD-ceeme, ¢ nacviyenuem
nenempanmonm); 1b - opuenmuposannvie mexcmypor Ha cnune KepHa, naparIeIbHO HANAACMOBAHUIO, IC -
6UO0 6 nempozpaguyeckom wnuge (Heynopsa0oueHHas u TUH308UOHAS MEKCMYPA,).

Komnekropsl NpUCYTCTBYIOT BO BCEX MPOAYKTHBHBIX CKBa)KMHAX, OJHAKO CTENEHb
HEOJIHOPOJAHOCTH M JOJIOMUTH3aLUU IOPOJ000PA3yIOIMIMX KOMIIOHEHTOB B 3THX MPOCIOSIX
CHIDKAeTCSl MO Mepe yAalleHUus OT CBOJA MOJHATHS B CTOPOHY CTPYKTYPHOTO TOHMXKEHUS (CM.
puc. 4). IIpu 3TOM, YMEHBIIIAIOTCS 3HAYCHUS] IOPUCTOCTH M MPOHUIIAEMOCTH, BIUIOTH 10 HYJEBBIX
3HAYEHUU.

Panuonsiputsl u3 «cyxux» (TN 6) U MaJIOACOUTHBIX (THUIT 5) CKBaYKUH MPEACTABISIIOT CO00M
MPAKTUYECKH HETIPOHUIIaeMbIe mpociion (puc. 5). [IpocTpaHCTBO MEXKAY PaAHOISIPUSIMU U JPYTUMU
KPYIHBIMU YacTUIIAMU TIOPOJbI (KOCTOYKH PbhIO W OCTAaTKH JpYyrod MakpodayHbI) COIEPIKHUT
TJIMHUCTOE BEUIECTBO M HEPEIKO 3aledyaTaHO KaJlbLUTOM; JOJIOMHUTH3AIMA, KOTOpas Morja Obl
YIIy4IIUTh IOPOBOE IPOCTPAHCTBO, HE XapaKTepHa.

Takum oOpa3om, nuTodanuanbHas U3MEHYHMBOCTh TaK)Ke HAKIAJBIBACTCS HA CTPYKTYPHBIH
riad. [IpHuuHBL 3TOTO CBS3BIBAIOTCSA C YHACIIEIOBAHHOCTHIO COBPEMEHHBIX CTPYKTYp MO KPOBIHU
0a)KEHOBCKOTO TOPH30HTa OT mayieopenbeda aHa O0aXeHOBCKOTO Mops. CTOUT OTMETHTh, UTO
OOJIBIIMHCTBO JIOKAJbHO-PETUOHAIBHBIX CTPYKTYPHO-TEKTOHUYECKUX 3JIEMEHTOB B (yHJIaMEHTE
3anaanoit Cubupr UMEIOT 1M0100HOE BBIpAKEHUE B FOPCKO-MEIIOBOM YacTH uexia [Atiac..., 2004].

OTa xke TCHACHIUA COXPAHIACTCA U IJIA CTPYKTYPHBIX 3JICMCHTOB MCHBIIIUX IMOPAAKOB.
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Puc. 5. PagnoasiputoBbie NPONIACTKH 0a’KeHOBCKOM CBUTHI M3 HENMPOAYKTHBHBIX CKBAKHH
Cpenne-HazpiMckoro u I'aITHOBCKOT0 MeCTOPOKACHHUIH
1 — uzeecmmaxu, 6mopuuno pazeumsie no paouUOIAPUMAM — OOHOPOOHbIE BU3YANLHO MACCUBHbIE NPOCTIOU; 2,
3 — pomoepaduu nempocpapuueckux wnugos (a — HUKOAU napanienvhvie, O — HUKOAU CKpeweHHble): 2 —
U36ECTHAK 6MOPUUHOPA3BUMbIL OUOMOPOHDLIL, CO CKeNemami 3aMeWeHHbIX pAoUoaApull, (ROUKUIUMOBbLI
yemenm, «o6a0K08aAA» Kaavyumuzayus), 3 — AUHUCIO-KAPOOHAMHASL NOPOO0A C PEeNUKmamu paouoapuil
(6mopuunan Karbyumus3ayus).

AHanmu3upys U3MEHEHUE COCTaBa MOPOJBI, €€ TEKCTYP M HEOTHOPOTHOCTH, TOJIOMUTH3AINH,
conepxkanue TIMH U xapaktepuctuk MEC, MOXXHO caenaTh BBIBOJ O BIHMSHUU B CEIUMEHTAIUH
THIPOIMHAMUYECKHIX TPOIlecCCOB Ha popMUpoBaHrEe OaKEHOBCKOTO KoJuieKTopa. OTMyYuBaHUE OT
TIIMHUCTOTO MaTepHuaia, (GOpMHUPOBAHHE HEOAHOPOTHBIX U CIOKHBIX KOCO-THH30BUIHBIX TEKCTYp C
(GbopMHpPOBaHUEM IYCTOTHOI'O MPOCTPAHCTBA, BEPOSITHEE BCErO, MPOUCXOJMIO O] BO3JIEHCTBUEM
BSUIOTEKYIIUX JIOKAJIbHBIX IEPEMBIBOB MCXOAHBIX PAAUOJIIPUEBBIX WIIOB. DOTH IPOLIECCHl HUMEIOT
TECHYIO CBSI3b C MaJCOCTPYKTYPHBIM IJIAHOM, MOCKOJbKY HAOJIIOaeTCs BIUSHUE IMOCIETHETO Ha

COCTaB MOpoOA.
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CrernuduuecKkue TeKCTyphI MOPOI-KOJUIEKTOPOB (cM. puc. 4), a TI1aBHOE — KOCO-JTMH30BUIHAS
CIIOUCTOCTh M Majl0 OTYETIIMBas OPHEHTHPOBKA DJIEMEHTOB B IUIOCKOCTH HAIIACTOBAaHUS (CM.
puc. 4, ¢ur. 16), MokeT OBITh OTpaKeHHEM MAOHHBIX TeucHmi [[lamuenko, Hemona, 2017].
OCHOBHOW TOPOIOOOPA3YIONINIT KOMIIOHEHT — PAAHOJIIPHH — OTHOCUTCS K 300ILJIAHKTOHY,
KUBYILLEMY B BEPXHUX CJIOSIX BOJABL. PaguonsipuToBbIie CIIOM MPOCIEKUBAOTCS HA JIECATKU U COTHU
kuaoMeTpoB [[lanuenko um ap., 2016] u MO3TOMY OTBEYArOT BCIBIIIKAM HX IOBBIMIEHHON
ouonpoaykrusHoctu. OnHAKO, B Mpefesiax ceBepo-3amaaHoro 0opra OposioBCKON MeraBIagHbI
IIPUCYTCTBYIOT HCKQ)XEHUS B paclHpelesIeHUU MOIIHOCTEH pajMoJISIpUTOB, HE 3aBUCSIIHE OT
nuarenesa [[lanuenxko u np., 2016]. B Tom umcie, HaOIrOMACTCS YBEIMYCHHE TOJIIIMH
paauonsiputoB Ha nonHATusax [Ilanuenko, Hemosa, 2017]. 310 0OBsICHSIETCS T€M, YTO HCXOIHBIH
pasMoISIpUEBbI W1 TOABEprajicsd THAPOAMHAMHUYECKOMY BO3JEHCTBHIO, IEPEPACIpPEACICHUI0 U
nepeMbIBy. VIHTEHCHBHOCTh NepepaclpesiesieHuss OcajKka 3aBHucelda OT TUAPOAUHAMUKH H
naseopenseda gHa Mopckoro OacceiiHa. Hambombmas ruapoguHaMUYecKas TUPKYISLIAS
IIPOXOJMJIA BJOJIb CKJIOHOB, YTO NPUBOJWIO K YAAJIECHUIO TNIMHUCTBIX 4acTHIl U3 ocazaka. [loatomy
3eChb  C(OPMHUPOBAINCH COPTUPOBAHHBIE IPOHUIAEMbIE PAAUONAPUTEI — BBICOKOEMKHE
KOJUIEKTOPBbI, 00pa3ylollue CBsI3aHHBbIE MOJs 3ajeked HepTu. B HMKHMX 4acTsIX CKJIOHA U B
JIOKQJIbHBIX BMAaJUHAX TJIMHUCThIE YACTUYKU COXPAHSAJIUCH B OONbIIEH CTENEHU. DTO MPUBOAUIIO K
YMEHBIICHUIO €MKOCTH PaaAHoNIApUTOB. TakuM o0pazoMm, BO BMHaJWHAX DPAIHOJISPUTOBBIEC ILIACTHI
OTYACTH INIMHU3UPOBAHBI, HEPTEHACHIIIEHBI, HO HE 00pa3yloT 3HAUYUTENIbHBIX CBSI3aHHBIX OOsacTen
JPEHUPOBAHUS, YTO MOATBEPXKAAETCd HU3KUMHU NpuToKamu HepTH (1-2 T/cyT) M3 OaxeHOBCKOU
CBUTHI MOHMKEHHBIX YYaCTKOB CTPYKTYPHOTIO IIJIaHa.

B pesynprare mnpemiaraercs NpUHUMOHAIbHAs MOAETb (OPMHUPOBaHHUS OaKEHOBCKUX
KOJIJIEKTOPOB (pHC. 6), COTIacCHO KOTOPOM MOPOJIbl C MOTEHIHAIBHO KOJIJIEKTOPCKMMHU CBOHCTBAMHU
(GOopMHpPOBAIUCh Ha JTanax BbICOKOM OHONMPOAYKTUBHOCTH 300IJIAaHKTOHA (paauosispuil) B
YCIIOBUSIX KOHTPACTHOIO majeopenbeda, BIOJIb KOTOPOro JEWCTBOBAIM CHCTEMBI JIOHHBIX
(koHTYpHBIX) TeueHuil. Kpome Toro, BOMM3M BEepIIMH CKIOHOB M Ha CBOJAX MOIJIM JICHCTBOBATh
UHBIE IPOLECCHl TUAPOJAMHAMUYECKOTO IEPEPACIIPENEICHUSI MCXOAHBIX PaJUOJIIPUEBBIX WIIOB,
HampuMep, LTOPMOBbIE cOObITHS. PamuosnspueBslii mMartepuan, OyAydd JIHMIIEHHBIM TJIMHUCTOU

4acTH, B OOJIBIICH CTETICHH MOBEPTAIICS TOJIOMUTH3AITIH.

O0cy:xaeHne pe3y1bTaTOB
MHorme TreoJIoTH CKEINTHYECKM OTHOCSATCA K JaHHeiIM MOP, HO B JaHHOHM CTaThe
PacCMOTPEHBI MaTepUaIbl MHOTOJICTHEH OIBITHO-MPOMBINIJICHHON IKCITyaTallud CKBAKUH, HEPTH
KOTOPBIX Cpa3y IOCTyMmaeT B TPYyOONpPOBOA W HaNIEkKHO yduTbiBaeTcs. OO0 ATOM TOBOPUT H

3HAYUTENIbHAs HAKOIUIEHHAass J00bda HedTH OakeHOBCKO-a0amaKCKOTO WHTEpBaia, IMOITOMY
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nanable MOP noka3pIBaloT KaueCTBEHHBIN pe3yibTarT.

AHanM3 UCTOpuM pPazpadOTKH MECTOPOXKIACHUS TOKa3all MPUCYTCTBUE CKBAKUH C Pa3IMYHBIM
TUIIOM NPOAYKTUBHOCTH: BBICOKOIIPOJAYKTUBHBIE CKBaXKMHBI — TUIBI 1, 2, 3; CKBa)KUHBI CO CpeHEN
IIPOJYKTUBHOCTBIO — THUIIBI 4, 5; 1 HU3KOH IPOAYKTUBHOCTBIO — 6 THII.

CkBaxkunbl THMA 1, 3, 5 oTHYa0TCs CTAOUIBLHBIMUA TPUTOKAMHU.

O  pamuoIsipuu

J— TJIMHUCTBIC
HaCTHUIIbI

[IEpEMBIB U
Q TUIPOIMHAMUYECKOE

repepacrpeieieHue
BEIIIECTBA

JIOJIOMUTH3UPOBAHHBIH
pauoNIsIpUT
MHKPOKaBEepHOBO-ITOPOBBIi
(Tpoxpacka 1mycToTHOro
IPOCTPAHCTBA
roi1yObIM ITUTMEHTOM)

pPaaHONISPUT BTOPUYHBII H3BECTHSK 110
PagUOIISIPUTY, IIIMHUCTBIH

Puc. 6. [IpuHIMNHaIbHas cXeMa HAKOIJIEHUS] M BTOPUYHBIX Npeodpa3oBaHMii
PAIMOJISIPUTOBBIX CJIOEB Ha 3aaHOM 00opTy P posI0BCKOI MeraBnaguHbI
A — ceOumenmozene3: HaKonIeHue U YACMUYHbII NEPeMbleé PAOUOTIAPUEBLIX ULOE 8 YCIOBUAX NANEOCKIOHO8
(nepepacnpedenenue sewecmea, GviMblGAHUE SAUHUCMION COCMABTANOWEN, YAVYUEHUEe COPMUPOBKU
paouonsipuesoco ocaoka), b — emopuunvie npeobpazosanus: 00OIOMUMUZAYUSL «HUCTNBIXY PAOUOTAPUMOE HA
CKJIOHAX U NOOHAMUAX, KANbYUMUZAYUS TUHUCMBIX PAOUONAPUNOE 80 BNAOUHAX.

CkBaXWHBI TUTIA 6 JOKAa3bIBAIOT, YTO B OTJOXKEHUSX OAKEHOBCKOW W abalakCKOW CBHUT
CYIIECTBYIOT yYYaCTKH, HAa KOTOPBIX JaK€ WHTCHCH(PHUKAIUEH MPUTOKA MPAKTUYECKH HEBO3MOKHO

MOJIYYUTh MPOMBILIUICHHBIH NeOUT HEPTH MpPHU CYIIECTBYIOUIEM YPOBHE TEXHOJIOTUN Pa3pabOTKH.
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DOTO MOXHO OOBSICHUTH OTCYTCTBHEM B TaKWX CKBAXWHAX KOJUIGKTOPOB H3-3a TIOJTHOMH
KapOOHATU3ALMU EMKOCTHOT'O TPOCTPAHCTBA COOTBETCTBYIOIIUX MOPO/I.

OTMeYEeHO, YTO CKBaXXUHbI C HU3KOM WMJIM MPAKTHUYECKH OTCYTCTBYIOLIEH MPOAYKTUBHOCTBIO
TATOTCIOT K HIDKHEW YacTH CKJIOHAa NOAHATHHA wid BhnaauHam (cm. puc. 3). ITlockoabky
MPOJYKTHBHOCTh 0a)KCHOBCKOT'O TOPU30HTA B JIaHHOM paliOHE CBs3aHA MPEUMYIIECTBEHHO C
PaAuONISIPUTOBBIM MHTEPBAJIOM, TO OCOOEHHOCTH HAKOIJICHHSI 1 BTOPUYHBIE TPE0Opa30BaHUs STOTO
macta OyayT BIUATH Ha €0 MPOTYKTUBHOCTb.

3ameueHo, 4To Hanbosiee OIArONPHUATHBIC YCIOBUS ISl BBICOKOW MPOIYKTHBHOCTH CKBaXXUH
CKJIaJIbIBAIOTCS] B BEPXHUX YACTSX MAJICOCKIOHOB (CM. pHc. 6). B kepHe TakuxX pa3pe30B BCTPEUCHBI
PaguoIApUThl C HAUMEHBLIUM COACPKAHUEM TJIIMHUCTOM NPUMECH, YacTO - OTCOPTUPOBAHHBIE,
«OTMBITBIE», C TUH30BUAHBIMU U MACCUBHBIMH TEKCTYpaMH Mopo. Takue paaroispuThl 001a1aloT
VIYYIICHHBIMH ~ KOJUICKTOPCKUMH  CBOWMCTBaMH, TPEIIMHHO-TIOPOBBIM M TIOPOBBIM  THUIIOM
eMKocTHOro npoctpanctsa [Hemosa, [Tanuenko, 2017].

B HekoTophIX ckBaxkuHaX (THI 2 ¥ 4) OTMEUYEHO 3HAYUTEILHOE CHUXKEHUE IeOUTOB B MEPBbIC
2-3 roja SKCIUTyaTallMM, OJHAKO TMEepPeBOJ CKBAXXKHMH Ha J00bI4y HedTH ¢ ucnonb3oBanueM JI[H
MPUBOAMI K 3HAYUTEIHHOMY VYBEIMYECHHIO TPUTOKOB HE(PTH, JIOBOJBHO CTAaOWJIBHBIX B
MOCJIeNYIONHE Toaa. DTO, BEPOSITHO, YKA3bIBa€T HA TO, YTO BO BPEMS DKCIUTyaTalldd CKBAXUH B
MPOIYKTUBHBIX HHTEPBATIAaX Oa’KEHOBCKOM CBHUTHI 32 CUET OTTOKA ()IFOMAA MPOUCXOIUT YBETUUCHHE
€MKOCTHOTO MPOCTPAHCTBA, KOTOPOE CIIOCOOCTBYET BOBJICUCHHIO B JIOOBIYY JIOMOJHUTEIBHBIX
o0beMoB HedtH. Bo3MoxkHO, uTO yBenuueHue IPHEKTUBHOW EMKOCTH TMPOUCXOIUT TIPH
pa3pacTaHMMd pa3HOHAIPABJICHHBIX TPEIIMH B PAAUOJSAPUTOBOM TUIACTE U3-3a CHIDKCHUS
MJIACTOBOTO JIaBIICHUS U MOCIEIYIOIIEro aBTOGIIONA0Pa3phIiBa OPO/I.

Bo3moxxHOCTB HedTeoTIaun MPaKTUYECKH HEMPOHUIIAEMBIX TOHKOCJIOUCTBIX
BBICOKOYTJIEPOJUCTHIX CHJIMIIUTOB Ha HM3YYCHHOW TEPPUTOPUU OCTACTCS OTKPBHITHIM BOIPOCOM,
1ockoibKy naHHble 11’ He moka3pIBarOT JOCTOBEPHBIX IPUTOKOB U3 MHTEPBAJIOB JAHHBIX IOPOJ.
3penocTh OPraHUYECcKOro BEIIECTBAa HA M3YyYEHHOM TeppuTopuu gocturaer rpaganuu MKi.2, uro
COOTBETCTBYeT (paze 0Opa3oBaHHS KUAKMX YB, HO WX, BEpPOATHO, €IIe HEAOCTATOYHO MJIsi
dbopMHpOBaHMSI CETH CBSI3aHHBIX IOp B MOpoJe Ha Oojiee MO3JHUX CTagUsX KarareHesa
OpPraHUYecKoro BellecTBa, Hampumep, Ha CajabIMCKOM MecTopokiaeHuu [BacunbeB u mp., 2015].
OpnHako, HENb3S TMOJTHOCTHIO HCKIIOYATh BO3MOXKHOCTH IOCTYIUICHHST HE(TH W3 BMEIIAFOIINX

HC(I)TCMaTepI/IHCKI/IX nopona B paAuoOJIsIPUTHI.

BriBoabI
baxxeHOBCKHE OTIIOKEHUS Pa3IWYaAIOTCS MO CTPOCHHIO JaXe Ha JIOKAIBHOM YPOBHE, YTO

OTPa)KaeTcs B Pa3IMYHOM UX MIPOLYKTUBHOCTH.
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Pe3ynpTaThl  ONBITHO-POMBIIIJICHHOM OSKCIUTyaTalldd CKBaKWH, JOOBIBAalONIMX HEPTh
[EJICHANIPABICHHO U3 OTJIOKEHHH Oa’KCHOBCKOW M a0alakCKOW CBUT, MO3BOJIMIIA JJOKa3aTh, YTO B
JTaHHBIX OTJIOXKEHHSX CYLIECTBYIOT:

- YYacTKH, M3 KOTOPBIX BO3MOXHO IOJYy4aTh CTaOMJIbHBIE BBICOKHE, CPEJIHHE WJIM HHU3KHE
MIPUTOKH HEPTH;

- pa3pesbl, B KOTOPBIX OTCYTCTBHE NMPOAYKTHBHOCTH OOYCIIOBJIEHO HE TEXHOJIOTHYECKHMH, a
reoJIOTHYecKUMH (pakTopamuy,

- paspesbl, B KOTOPHIX NEPBOHAYAIBHBIN 1€OUT 3aKOHOMEPHO CHIIKACTCS CO BPEMEHEM, a
3areMm, MpH nepeBojie CKBaXKUHBI HAa D1[H, 3aMeTHO yBenu4yuBaeTcs, 4TO CBA3aHO C BOBJICYCHUEM B
pa3paboTKy ylaleHHBIX OT CKBXHHBI YaCTeH paJMOIIPUTOBOIO IIJIacTa.

Ha n3ydeHHON TeppUTOpUH MOATBEPHKAALTCS, YTO NMPUTOK HEPTHU B CKBKUHY MOCTYHAET U3
IUIOTHBIX TOPOJ — PaIUOJSIPUTOB M KAapOOHATOB, a MOBCEMECTHOE NPUCYTCTBHE XKUIKUX YB B
TOHKOCJIOUCTBIX TJHMHUCTO-KPEMHHUCTBIX TIOPOAAaX HE MOXKET 00ecneuuTh NPUTOK HePTH B
CKBa)XMHY B 30HE KaTareHesa opranndeckoro emiecta 10 MKa.

OcCHOBHBIMU  (paKTOpaMH, OMNPEAEISAIOIIUMH MPOAYKTUBHOCTh OaXKEHOBCKHX OTJIOXKEHHH,
SBIISTIOTCSL  YCIIOBHSI  OCAJIKOHAKOIUICHWST W MaleOCTPYKTYypHBIA TutaH. CenuMeHTamus ¢
OTMYYMBAHHEM TJHHHUCTOW KOMIIOHEHTBI W COPTHUPOBKOH paauoNsipueBOro MaTepuaia Tpu
TMJIPOAMHAMUYECKOM BO3JeiicTBUM oOecnieuuBaiin  (OpMUPOBAHME EMKOCTH KOJUIEKTOPOB.
3aMe4YeHO, 4YTO TaKuUe YCIOBUS TATOTEIM K BEPXHUM YacTSAM CKJIOHOB HaJICONOIHATHH.
CenMMEHTAIMOHHBIE W TAJCOCTPYKTYPHBIE TMPEINOCHUTKA KOHTPOJIHMPOBAIH TaKXe XOI U
WHTCHCUBHOCTh TIPOIIECCOB BTOPUYHBIX NpeoOpa3oBanuii. Ho CTOMT OTMETHTH, YTO pa3BUTHE
MPOIIECCOB KANbLIUTU3AIMH, JOJTOMUTHU3ALMN U OKPEMHEHUS B OJIHUX CIY4asx yXYAIIAET, B IPYTUX
— yJydllaeT KOJUIEKTOpCKHE cBOMCTBa. Takum oOpa3oM, Uil KapTUPOBAaHUS TMOTEHLUAIBHO
IPOJYKTUBHBIX 00J1acTeil 6a)KeHOBCKOTO TOPH30HTAa He00XouMa paboTa Mo MaaeoTeKTOHNYECKUM

U CCANMMCHTOJIOTHYCCKUM PEKOHCTPYKIUSAM.
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THE PRODUCTIVITY FACTORS OF BAZHENOV FORMATION
IN FROLOV MEGADEPRESSION (WESTERN SIBERIA)

The results of a 10-year pilot operation concerning Bazhenov Formation (source rock, low
permeability and unconventional reservoir) on the north-western side of the Frolov
Megadepression are summarized. Based on the results of well survey and assessment of their
cumulative oil production; the wells were typified by productivity. Lithological, sedimentological
and stratigraphical reservoirs patterns are shown, and the influence of the paleostructural feature
on productivity is assessed.

Conclusions are made about the factors controlling the productivity of Bazhenov Formation
in this region: paleorelief, hydrodynamic environment and diagenesis.

Keywords: Bazhenov Formation, productivity, source rock low permeability reservoir,
unconventional reservoir, Western Siberia.
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