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“HerpaguimoHHbIe” TUIBI KapcTa — PEIKO BCTPEUYAIONINeCs U OTpaHUUYCHHbBIE B pa3BUTUU Ha pacCMaTpH-
BaeMOI TEPPUTOPUM TUIIbI KapCTa. YCTAHOBJIEHO, YTO Hapsiy C NIMPOKUM paclpocTpaHeHUeM cyibdar-
HOTO M KapOOHATHOTO KapcTa B perMOHE OIPaHUYEHHO Pa3BUT KJIACTOKAPCT, KAPCT U3BECTKOBBIX TY(OB,
CcyNbGMUIHBIN, COJISTHOI KapCcT M KapcT B MpaMopax. JJIsl KaKIoro u3 3TUX TUIOB KapcTa 0 COCTaBy Kap-
CTYIOIIUXCS TTOPOJI OTIpeNesIeHBI yCIIOBHS U (haKTOPHI MX pa3BuThs. HanmMeHee pacipocTpaHeH B paccMar-
pUBaeMOM peTHOHE KapCT N3BECTKOBBIX Ty(hOB U KapcT B MpaMopax, HanboJjee — KiactokapcT. Herpanu-
IIMOHHBIE TUITBI KapcTa MMEIOT KaK IOJOXKUTENbHOE, TaK W OTPUIATEIbHOE MPaKTUYeCKOoe 3HAuYeHUE.
Kapct n3BecTKoBbIX Ty OB SIBJISIETCSI CAMBIM MIPUMEYATENbHBIM U YHUKATBLHBIM MTPOSIBJICHUEM PENKOTO TH-
a KapcTa paccMaTpMBaeMOIo permoHa, MpeACTaBICHHbBIM KOMIUIEKCHBIM MaMSITHUKOM MPUPOIbl — “Ypo-
yuiie lymuioBckuii Bogomnan”. OrpuniareibHOE BO3ACHCTBHUE KJIACTOKApCTa Ha OOBEKTHl SKOHOMUKU
U KU3HEIEATeIbHOCTD YeJI0BEeKa COM3MEPUMO C BO3AEHCTBUEM CaMOTO PacCIpOCTPAHEHHOTO U OIMaCHOTO
B permoHe cyJb(haTHOTO KapcTa, YTO AOJIKHO YUMTBIBATHCS ITPU TMTPOSKTUPOBAHUN U CTPOUTEITBCTBE HOBBIX
3MaHWI 1 MHXKEHEPHBIX coopykeHMi. COoJSTHOIM KapCT CBSI3aH C UCKYCCTBEHHBIM BhIIIeIaYBaHUEM TTOBa-
PEHHOM COJU C LIeJIbI0 €€ TOOBIUU TSI MPOU3BONCTBA KAJbLIMHUPOBAHHOM COMbl, 2 CHOPMUPOBAHHbBIE TPU
3TOM MYCTOTHI AKCIUTYaTUPYIOTCS KaK MOA3eMHbIe XpaHWINILA HePTerpoayKToB. [ToBepXHOCTHBIE TTPOSIB-
JIEHUE CYJIb(UIHOTO KapcTa MOTYT SIBJISIThCSI ITOMCKOBBIM MTPU3HAKOM HOBBIX MEIHO-KOJIYETaHHBIX MECTO-

POXIECHUIA.
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BBEAEHWE

Hapsiny ¢ mmpoxo pacripoctpaHeHHbIMUA Ha FOx-
HoM Ypaie u B [Ipenypaibe cynb(haTHBIM 1 KapOOHAaT-
HBIM KapCTOM, B PETMOHE BCTPEUAIOTCS HETPAIUIIMOH-
HbIe ero TUNbI. OnpenesiomUMU U1 UX BbIACICHUS
SIBIISIIOTCSL peiKas BCTPEYAEMOCTb U OrpaHMUYEHHOE
pacripocTpaHeHue GopM uX rposgpiaeHnii. K HuM aB-
TOpP OTHOCHUT. KJIACTOKapCT, CYIb(MUIHBII KapcT,
KapCT U3BECTKOBBIX Ty(HOB M KapcT B MpaMopax
(puc. 1). K penkomy Tummy Kapcta paccCMaTpruBaeMoOro
permoHa MOXHO TaK3Ke OTHECTH COJISTHOM KapcCT, pa3-
BUBAIOIIMIACSI B IITyOOKMX TOpU3OHTax Hemp (Gonee
800 M) 1 He TIPOSBIISIONINIICS Ha TIOBEPXHOCTH.

g Kaxagoro BBIOEJIEHHOTO HETPAagUILIMOHHOTO
TUIIA KapCTa YCTAHOBJICHBI YCIOBUSI U OIIPEACISIO-
mue (HaKTopbl MHTEHCUBHOCTU PacHpOCTPaHEHUS
¢dopM ero NposIBIICHUS N aKTUBHOCTHU pa3BuThs. Pa-
Hee aBTOPOM OITyOJIMKOBAaHbI CTaThU, XapaKTepPU3yIo-
II1e OTAEIbHBIE peIKUe TUIILI KapcTa peruoHa [24—
26], cBOOgHbBIE Xe JaHHBIE MO HUM C JOIIOJIHEHUEM
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0COOEHHOCTEM pasBuUTHUA HETPAAUMIIMOHHBIX THUIIOB
Kapcrta paﬁOHa HUCCJIEA0BAaHU IIPUBOIATCA BIICPBLIC.

Llenp mccnenoBanuii — oIpeneeHue U CBOTHAS
XapaKTepUCTHKa HETPAIWIIMOHHBIX THUIIOB KapcTa
IOxHoro Ypana u Ilpemypanbst, ycTaHOBIICHHUE OC-
HOBHBIX YCIOBUI M (DaKTOPOB MX pacIpOCTpaHEHUS
1 aKTUBHOCTH Pa3BUTHS, OLIEHKA HAyYHOTO U TpaK-
THYECKOTO 3HAYCHUSI.

HMcxomHBIMM MaTepuallaMy IUIsSI UCCIAeHOBaHUS
MOCITYKWJIN CBEIEHUS, COAepKaIecs] B IIPOU3BO/I-
cTtBeHHBIX oTdyetax OAO “Bamxkupreonorust” 1o
U3YYEHUIO DK30T€HHBIX T'€OJIOTMYECKHMX ITPOLECCOB
(BI'TI) Ha Tepputopun Pecryoauku bamkoproctan
(PB) 1983—1994 rr. (oTB. ucn. A.1. CMUpPHOB), aKTy-
aJIN3MPOBAaHHBIE COBPEMEHHBIMM HAHHBIMM aBTOpPA
2018—2022 rT. ABTOPOM M3 ONNyOJIMKOBAaHHBIX, (DOH-
JIOBBIX U apXUBHBIX ICTOYHMKOB, a TAKXKE COOCTBEH-
HBIX [IOJICBBIX UCCIIEAOBAHUI COOpaHbI Y CUCTEMAT -
3UPOBaHbl CBEACHUS O COBPEMEHHBIX KapCTOBBIX
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Puc. 1. Tunsl kapcra FOxHoro Ypana u [Ipenypanes (1o [19]). Kapcroasi ctpana Bocrouno-EBponeiickoit paBHuHb (I): 1 —
(I-A) paBHUHHBII KapCT B TOPM30OHTAILHO U IoJIoro3ajeratoliux nopoaax [penypainbs; 2 — (I-b) paBHMHHBIM M IPEATOPHBIA
Kapct [Ipemypaiibst B mooro3aieramoinx 1 c1abo TUCIOIMPOBAHHBIX TTOpoaax. Ypaibckas kapcroBas crpana (I1): 3 — (II-A)
TOPHBIN Y MPEArOpHbI KapCT B TUCIOUUPOBAHHBIX U CWJIBHO TUCIOLUUPOBAHHBIX 0Opa3oBaHusix Ypaua; 4 — (I11-B) paBHuH-
HBIi1 KapCT B CKJIA4aTO-IJIBIOOBBIX OTJIOXKEHUsIX 3aypalibsi. Turibl Kapcra (B COOTBETCTBUM C PACpOCTPaHEHUEM KapCTOMpPO-
SIBIIGHUI): 5 — cynbdaTHbli, 6 — KapOOHATHBIM, 7 — Cy/lbhaTHO-KapOOHaTHBIH, 8 — KilacTokapcT. JIOKaabHbIe MPOSBICHUS
KapcTa: 9 — cynbdarHoro, 10 — kap6oHaTHOTrO, 11 — KItactokapcTta, 12 — cynbdumaHoro, 13 — constHoro Ha S p- bumkagakckom
MECTOPOXICHUU ITOBapeHHOM cosi, 14 — u3BecTKoBbIX Ty oB (LLlymunoBckuii Bononan), 15 — B Mpamopax (AMaHTWIbIUH-
CKMit Kapbep). 16 — rpaHMIIBI: @) — KAPCTOBBIX CTPaH, b) — TUIOB KapcTa Mo XapakTepy peibeda 1 yCIOBUSM 3aJieraHusl TOPOI.

TEOBKOJIOIuA. MHXXKEHEPHAS T'EOJIOTUA. TMAPOTEOJIOT M. TEOKPUOJOTUA  Ne 3 2023
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28 CMHWPHOB

nposaiax KOxnoro Ypana n [1penypanbsa B rpaHnIax
Pb 3a nocnemnue 100 net [17].

MeTonpl UCclienOBaHUIT — CTaHAAPTHBIEC IIPU U3Y-
YEHMMU 3aKapCTOBAHHBIX TEPPUTOPUIA COIIACHO AEHi-
CTBYIOIIUM HOPMATUBHBIM JOKYMEHTAaM.

KIIACTOKAPCT

TepMuH Ki1acTOKapCT BBEIeH B HAYIHYIO JINTEpa-
Typy I'A. MakcumoBuyeM 1jIsI 0003HAUCHUS SIBJIS-
HUM XUMHUYECKOTO Y MEXaHMYEeCKOTO BO3ICHCTBUS
(pactBOpeHUe 1 cyddo3usi) Moa3eMHBIX BOI HA OCa-
MIOYHBIE TTOpOabI (ITMHBI, CYIJIMHKU, JIECCHI, TIecya-
HUKM, KOHIJIOMepaThl ¢ PACTBOPUMbBIM LIEMEHTOM),
NMEe3WHTETPAIlny CIIEMEHTUPOBAaHHOTO MMH MaTepHa-
Jla ¢ TIOCJEAYIOINM €ro MEXaHWMYECKUM BBIHOCOM
(cybdosueir) [10, 12]. DTOT TEpMUH IIPOYHO BOLIEN B
OTEYEeCTBEHHOE KapCTOBEACHME M TIPUMEHSIETC S, KaK
1 aBTOPOM, TaK U BCEMM HCCIIeIOBATeISIMU PETMOHA
IS 0003HAYEHU S TPOLIECCOB, CXOIHBIX C KAPCTOBBIM
[1-3, 12, 15—17, 18 m mp.].

HecMmoTpst Ha 1aBHO M3BECTHOE HAIMYUE KJIACTO-
KapcTa B pacCMaTpMBaeMOM PETMOHE, pailoHBI €To
pacrpocTpaHeHHsI B OO0IIei cxeMe paililOHUPOBaHUS
KapcTa oIpelelisiioTcss He omHo3HayHo. Kak camo-
CTOSITEJIbHBIN TUIT KApPCTa, OH IMOJIy4IMJI KapTorpadu-
yeckoe oroopakeHue aumb B 2005 1. B Atinace Pec-
nyoauku Bamkoproctad [15, ¢. 60]. B HeMm coaep-
XKUTCA MeJIKoMacluTabHas KapTa, Ha KOTOpPOM
OTpakeHbl paifoOHbI pacpOCTPaHEHUS K1acTOKapcTa
Ha tepputopuu Pb u crereHb MOpakeHHOCTU €ro
MMOBEPXHOCTHBIMH IIPOSIBJICHUSIMU.

Pacnpocmpanenue kaacmoxapcma B o01Iell cxeme
tunuzanumn kapcra KOxHoro Ypana u Ilpenypanbs
[19] mpencTaBiaeHo Ha puc. 1, U3 KOTOpPOIi cledyer,
YTO KJIACTOKAPCT Pa3BUT UCKIIOUYUTEILHO B KapCTO-
Boii ctpaHe BocTtouHo-EBporneiickoil paBHUHBI U B
CPaBHEHUM C APYTMMU TUIIAMU KapcTa IO COCTaBy
KapCTYIOIIUXCS TIOPOA PACIIPOCTPaHEH OTHOCUTEb-
HO orpaHMuyeHHo. HaunboJblle cruionHble miomia-
M €r0 Pa3BUTUSI XapaKTEepHbI IS CEBEPO-BOCTOKA
peruoHa (I-b) Ha Ilpuaiickoii paBHuHe. Ha 3amane
(I-A) oH pa3BUT JIOKAJIbHO — Ha OTIAEJIbHBIX y4acTKaxX
I1pubGenbpcKoif paBHMHBI, a HA OCTAJIBHOM TEPPUTO-
pPWM OH HE BCTpEYaeTCs.

P.®. AGnpaxMaHOB ¢ coaBTOpaMM, B CTaThsIX B
2021 m 2022 1. [1, c. 107; 2, c. 5] mpuBOAAT KapTy pac-
MpOCTpaHeHUs1 KapcTta Ha Tepputopuu HOxHOTrO
Vpana u Ilpenypanbsi, Ha KOTOpoii 6€3 MosicCHeHU
0TOOpaxXaloT OOILIMPHOE TLIOIIAAHOE PACIIPOCTPaHe-
HME KJIACTOKapCTa Mo JieBoOepexXblo pek Jdema u be-
J1ag Ha mupoTax roponos HdiopTionn — JlaBiekaHOBO
no Mepuauany I. beneo6eii. B kauectBe 060CHOBaHUS
aBTOPHI CChLIAOTCS Ha KapTy B.M. MaptuHa us Mo-
Horpadum “Kapcr bamkoprocrana” 2002 1. [12,
c. 164]. OmHako B TMpEACTAaBIIEHHOM B MOHOTrpaduu
BUJE dTa KapTa OTCYTCTBYET, a IOoJaBJstolias 4acTb
KOHTYpPOB TUIIOB KapcTa Ha Hell U ee oopmiieHUE
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NOSHTUYHBI KapTe TUTIOB KapcTta pernona 2020 1. [17,
c. 44].

Ha Ilpuaiickoti pagnune KIIaCTOKapCT pacIpocTpa-
HEH B 3aM1alHOU MOJIOTOBOJIHUCTOM €€ YaCTU K BOCTO-
Ky OT Ydumckoro rato ¢ KapOOHATHBIM TUIIOM
Kapcra (o mepummany JlyBan—KpacHoydumck).
Pa3BuT Ki1acToKapcT 31€Ch B TEPPUTEHHBIX OTJIOXKE-
HUSIX KOIIEJeBCKOM CBUTbI MPEHCKOTO TOPU30HTA
KYHTYPCKOTO sIpyca HIDKHETO OTIejla IepMCKOi ch-
CTEMBI.

KormreneBckast cBTa MOIITHOCTHIO OT 50 Ha 10T€ 10
250 M Ha ceBepe ciIoXXKeHa KapOOHATU3UPOBAHHBIMU
M 3aTMIICOBAHHBIMU ITIeCYaHUKAMM ajJeBpOJIMTAMU U
apruJiuTaMu. TurcoHocHble (C THe3IaMu, IMH3aMU
U TIPOCJIOSIMU TUIICA) TTOJTUMUKTOBBIE U XOPOIIO BO-
JOMpPOHUIIAeMBIE TIECYaHUKM 3aHMMAaIOT nouyTtu 50%
oT o0111ero pa3pesa CBUTHI [24].

MakcuMaibHOe pacnpocTpaHEeHUEe MOBEPXHOCT-
HBIX KapCTOIIPOSIBICHUI Ha TUIOIIAIN KOIIEIeBCKOM
CBUTHI 3adMKCHUPOBAHO Ha 3anaaHoii okpanHe [Tpn-
aliCKOl paBHUHBI Yy MOAHOXbSI BOCTOYHOTO CKJIOHA
Ydumckoro miato B 2—4 KM 10ro-BocTouHee c. y-
BaH (MexXny c. YiIbKyHAabl u A. ITnayruHo). Ilpen-
CTaBJIeHbl OHU MPEUMYIIESCTBEHHO Yallle- U KOHYCO-
oOpa3HBEIMUA BOpPOHKaMM, pexe mpoBajamu. [lorme-
PEYHMKM UX 00OBIYHO cocTaBIIsTIoT 5—30, pexxe 50 M, a
IyOMHa KoJieojiercst ot 2 no 15 M. Hepenko BcTpeya-
FOTCSI BOPOHKM CO CMEKHBIMMY OOPTaMM 1 KAPCTOBEIC
o (puc. 2), INIOTHOCTh BOPOHOK HA KOTOPBIX J0-
ctmaet 100 mryk Ha 1 km? [20].

K ceBepy u 1ory ot c. /IyBaH BCTpe4aeMOCTb Kap-
CTOBBIX BOPOHOK CHIZKAETCSI, 4YTO OOYCJIOBJICHO
YMEHBbIIIEHUEM B 1I€JIOM T'MIICOHOCHOCTH TeCYaHMU-
koB. IlposiBieHUsI KjaacToKapcTa Ha ITOBEPXHOCTHU
BCTPEYAIOTCSI OTPaHNUYSCHHO M CBS3aHBI C JUH3aMU U
IIPOCJIOSIMU TUIICA, HO C JOCTAaTOYHO BBICOKOH MIOT-
HocThIO0. Tak, B 10 KM K 10r-10ro-BoCcToKy OT I. Kpac-
HOY(UMCK IJIOTHOCTHh BOPOHOK C OIIEPEIYHUKOM S—
70 M 1 Dry6uHoi 1o 15 M cocrasisier 40—50 . /KM?
[20]. B 30 km k 1ory oT c. lyBaH (Ha FOpro3aHo-ATaB-
CKOM MEXIypeube) TNIOTHOCTb BOPOHOK BHIIIIE U CO-
crasnsieT 50—100 wt./xm2. BOpoHKH 31€Ch G0bLIE
YacTblO OKpPYIJIble, AuaMeTpoM 5—50 M U ITyOuHOI
3—10 M, Jaime- 1 KOHycOOOpa3HbIe, YacTh U3 KOTO-
PBIX C TIOHOpaMU M OOHaXXeHUSIMU TUTICOB [18].

3a mpenenaMu pacIpoOCTPAHEHUST KOIIEICBCKOM
CBUTHI KJTacToKapcT Ha I[Ipuaiickoit paBHUHE pa3BUT
I10 JIEBOOEPEXbIO p. Al M CBSI3aH C 3aTUIICOBAaHHLIMU
TecyaHuKaMy cabaHaKOBCKOM 1 KapaHaeBCKOIl CBUT
KYHTYPCKOTO sIpyca HWXHel miepmu. [urncoHoct-
HOCTb 3TUX CBUT KpaiiHe HepaBHOMEpHAa, ITO3TOMY
MOBEPXHOCTHBIE MPOSIBIIEHUsST KjacTokapcTa cdop-
MUPOBAHBI TOJILKO Ha OTIAEIbHBIX JJOKAJIbHBIX yJacT-
Kax. BopoHku Ha HUX HEOOJIBIINX pa3MepoB (II0I1e-
PEYHUKOM 10 25 M) M OOBIYHO BCTPEYalOTCsSI OMMHOY -
Ho. KapcToBble T0JISI peIKu, HO TIJIOTHOCTh BOPOHOK
Ha OTIEJbHBIX U3 HUX MOXET 1ocTUrath 110 1wt /km?.
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Puc. 2. Toje K1acToKapCTOBBIX BOPOHOK Ha I03KHO oKpauHe ¢. YabKyHasl ([lyBaHckuii paiton PB) [18].

Ha Ilpubenvckoii pasnune KIacTOKApPCT, MO TaH-
HBIM aBTOpPa, PacIpOCTPaHEH JOKAJIHLHO HAa HEOOJIb-
IIMX YYacTKax B 3alaJHOl ee 4acTU B MOJIOCE IIUPU-
Holt okos10 70 kM Mexay roponamu TyitMassl u Jlop-
Tionn. B.M. MapTuH 10 OaHHBIM WHXXEHEPHO-
reoJIOTMYECKNUX U3bICKAaHUIT OTMEYaeT ero pa3BUTHUE
TaK>Ke Ha OTIEIbHBIX yYacTKax B I. Yda [12].

Knacrokapct Ha [IpubenbcKoii paBHUHE CBSI3aH C
MeCYaHO-TTIMHUCTBIMUA OTIOXEHUSIMU IIEITMUHCKO-
ro ropusoHTa Y(GUMCKOTO sIpyca HIKHETO OTAesa
nepMckoii cucteMsbl. CyiabdaT 1 KapOOHAT KaTbLUs
BMECTE C TTIMHUCTBIM LIEMEHTUPYIOLINM MaTepUaioM
MPUCYTCTBYIOT B ITOPOJAX TOPU3OHTA B BUIE LIEMEH-
Ta. 1o maHHBIM TOCYJApPCTBEHHOM TI€O0JIOTMYECKOI
cbeMku Maciraba 1:200000 comepxaHne KapOoHaTa
KaJIblIMs B LIEMEHTE TEPPUTEHHBIX ITOPOJ, TOCTUTAET
40%, a cynbdata KaubLusa He npesbimaer 10%, HO B
HUX colepxaTcsl MaJIoMOIIHbIe (He Oosiee 3 M), He-
BBIIEPXXKaHHbBIE IO TTPOCTUPAHUIO IPOCIION U JIMH3bI
rurica. B.MI. MapTuH oTMeuaeT pa3BUTHE KJIaCTOKap-
CTa TakXke B MOpOJax HUXXHEKa3aHCKOTO Moabsipyca
BEPXHETO OTIeJIa IEpMCKOii cucTteMsl [ 12], HO uccie-
JIOBAaHUSIMU aBTOpa HACTOSIIEH CTaTbU KJIacToKap-
CcTOBbIe (DOPMBI pelibecha B rpaHUILIaX Pa3BUTHS C TTO-
BEPXHOCTU 3TOrO CTpaTUrpadrIecKoro nompasieiie-
HUST OpU O (PUPOBAHUN KPYITHOMACIITAOHBIX
a3POCHUMKOB U B XOJI¢ MOJIEBBIX MaplLIPyTOB He 3a-
(pUKCHUPOBaAHBHI.

I[ToBepxHOCTHBIC IIPOSIBICHUSI KJIaCTOKapcTa Ha
IIpubGenpcKoif paBHUHE OMHOOOpPA3HBI M MPEICTaB-
JIEHbI UCKJIIOUUTEILHO OJIOAlIe-, pexe Jalleoopas-
HBIMHU, HeOoJbImuMU (10 30 M B IONEpEeYHUKE) U HE-
DIyOoOKMMM (OYeHb PEenkKo 10 3 M) BOPOHKaMMU.
BcTpeuaroTcss oHM OMMHOYHO M KapCTOBBIX IMOJIei He
00pa3syioT. [71aBHOM 0COOEHHOCTBIO UX PACIIPOCTPa-
HEHUS SIBJISIETCS TO, UYTO OHU PACITIOJIATAIOTCS LIeoY-
KaMU OJIMHOM He 0oJiee 5 KM mapajuieIbHO OJvKaii-
IIeEMY DPO3HMOHHOMY Bpe3y Ha pPEYHBIX B OCHOBHOM
JIeBOOEPEXXHBIX BEPXHEIUIEHCTOLIEHOBBIX Teppacax 1
OTCYTCTBYIOT Ha ITOBEPXHOCTSIX pelibecha 6osiee npeB-
HEro Bo3pacra.

CoepemeHnas aKxmueHocmy pazeumusi KAacmoxap-
cma olleHeHa 10 MHTEHCUBHOCTHU Pe3YJIbTUPYIOIINX
TIPOSTBIICHUI KAPCTOBOTO Mpoliecca Ha TOBEPXHOCTU —

TEOBKOJIOTHA. UHXEHEPHA{A I'EOJIOTUA. TUAPOT'EOJIOIMA. TEOKPHUOJIOTIUA

MPOBAJIOB, KOTOPAas SIBJISIETCSI OMHUM U3 MToKa3aTeei
KapCTOOITAaCHOCTH TEPPUTOPHU.

Ha Ilpuaiickoit paBHMHE B 3aTrUIICOBAHHBIX II€C-
YaHUKax KouleJeBCcKoi cBUThI ¢ 1952 no 2021 r. no-
CTOBEPHO 3a(UKCUPOBAHO 8 KPYIHBIX (IMaMeTpOM
1o 30 M u youHoit 1o 32 M) u He MeHee 10 MenKux
(MoINepeyHrKoOM 10 5 M 1 ITyOMHOI 3 M) IPOBAJIOB.
BoablIMHCTBO MX BO3HUKIIO B 2— 10 KM K I0TO-BOCTO-
Ky oT c. J/lyBaH ¢ MHTEHCUBHOCTBIO MX 00pa30BaHUS
0.01 mT./xM? B ron. CaMblii KPYIIHBIA IIPOBAJI 3a 3TO
BpeMs 3a(pMKCUPOBAH U 00CIIeNOBAH aBTOPOM B XOJIe
usydyeHus DI'TI B anipenie 1988 r. B 2.3 KM roro-3anaj-
Hee C. YAbKYHIHI (B 6 KM 10r0-BOoCcTOUHee ¢. [lyBaH).
Ha momeHT nnepBoro oociaemoBaHus BXOJTHOE OTBEP-
CTHe TIpoBaja ObUIO OKPYIJIBIM IMAMETPOM S5 M.
B 6opTax ero o6HaXaIKUCh 3J1I0BUAIBHO-ASTIOBAATb-
Hble CYITIMHKWA W TIIMHBI, TT0A KOTOPBIMU 3aJIeTan
MEJIKO3epHUCThIC, TOHKOCTOUCTHIC NMECYaHUKU C 1~
CTOBATBIMU TIPOCIOSMHU U3BECTHAKOB. [TTyOmHa 1Ipo-
BaJia T10 IEHTPY COCTaBIIsIa 22 M, a TIONEePESYHUK T10
nHy 10 M. [To JaHHBIM MOBTOPHOIO OOCJIEMOBaHUS
nIyOrHa IpoBajia K oKTs16pto 1988 1. yBenuuuiiach 1o
32 m (1) [20, 24]. Yepes 33 roga Ha MecTe IpoBaja, B
pe3yabTaTre oOpylIeHUs ero GopToB, cHOpMUpPOBa-
Jlach OKpyTjias KOHycooOpa3Hasi BOPOHKa IHaMeT-
poMm 26 M u youHoi# 13 M (puc. 3).

ITnomanu pacrpocTpaHeHUsl KjacToKapcTa Ha
ITpuaiickoii paBHUHE U OTPULIATEILHOE €r0 BO3IEHi-
CTBUE€ Ha OOBEKTbl BKOHOMHUKMU M KU3HEIeSITeb-
HOCTb Y€JIOBEKA COU3MEPUMBI C BO3JIEMCTBHEM CaMO-
IO ONaCHOTO B PETMOHE CYIb(haTHOTO KapcTa.

Ha Ilpubenbckoii paBHUHE COBpEMEHHBbIE Kija-
CTOKapCTOBbIE MPOBAJIbl B €CTECTBEHHBIX YCIOBUSIX B
nociaegane 100 net He pukcuposBanucs [17].

P.®. A6npaxMaHOB U Jp. [3] yKa3bIBalOT, YTO pe3-
Kasi aKTUBU3aLUsI KapCcTOBO-Cy(M(PO3MOHHOIo Mpo-
1ecca NpOUCXOAUT IIPU COOPYKEHUH IIPYIOB U BOIO-
emoB. Co3zmaHue BomoeMa Ha p. Arapabl (6acceitH p.
KapmacaH) BbI3BaJIo paCTBOpPEHUE MPOCIOEB TUTICA U
TUIICOBOIO LIEMEHTA B apTJUIMTOIIOMOOHBIX TJIMHAX.
B pesynbsTaTe 3T0TO B BepxHEM Obede JIEBOTO CKIIOHA
JIOJVHBI HA BTOPOM roi 3KCIUlyaTalluu Tpyaa BO3-
HMKJIA LIeTI0YKa BOPOHOK AUAMETPOM 10 2 M U [IIyOU -
Hoii 1o 1 M. Cauraercs [3], yTo oOpa3oBaHME UX CBSI-
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Puc. 3. YnpkynauHckuit mpoBai [24]: a — (popma mpoBasa B amnipernie 1988 r., 6 — KoHycooOpa3Hast BopoHKa B utoHe 2021 1.,
oOpa3oBaBllIasicsl HA MecTe ITpoBaJa.

3aHO C aKTWBM3allMel KJIacTOKapcTa B Y(OUMCKUX
TEPPUTEHHBIX TTOpoAaX. DTO eNMHCTBEHHOE M3BECT-
HOE Ha CeroIHsI COBPEMEHHOE aKTUBHOE MPOSIBIICHHE
KJIaCTOKAapCTa Ha IIOBEPXHOCTH Ha FOTO-3allajie perr-
oHa. B HacrosiIee BpeMsT BOOoeM SKCIUTyaTUPyeTCs
u B nociiennue 30 JIeT MoJ00OHBIX SIBJICHUIA IIPU CO-
3MaHUM MaJIBIX BomoxpaHwinil Ha [lpuGenbckoit
paBHMHE BOOOIIe He (PMKCUPOBAIOCh, paBHO KaK M
o6pazoBanue B lOxHoMm Ilpenypanbe B mociiegHue
100 neT KakKuX-JIMOO HOBBIX (DOPM JTIOOBIX MPOSIBIIE-
HUI KJacToKapcTa.

Takum ob6pa3zoM, Ki1acTokapct Ha Tepputopuu Pb
WMeeT IUIONMIAmHON XapakKTep pacIlpoCTpaHeHUS
TOJBKO Ha CEBEpPO-BOCTOKE pECIyOJMKU, a Ha
OCTaJIbHOI ee YacTu (hOpMBbI €ro MPOsIBJICHUS pPa3Bu-
THI JIOKaJIbHO. COBpeMeHHast aKTUBHOCTD €T0 pa3BU-
TUSI KaK Mo MaciuTabam TMposiBIEHUs, TaK U MO 4Ya-
cToTe 00pa3oBaHUs ero HOBbIX (hopM Ha [Tpuaiickoit
paBHUHE 3aMETHO BBIIIe, YeM Ha [1prubenbcKoii.

KAPCT M3BECTKOBbLIX TY®OB

B paiione mcciienoBaHmii KapCcT N3BECTKOBBIX TY-
¢ OB pa3BUT MpenMyllleCTBEHHO Ha byrynemuHo-be-
JIeGeeBCKOI BO3BBIIIICHHOCTH U CBSI3aH C KapOoHAaT-
HBIMHU ITOPOJAAMU Ka3aHCKOTO sSIpyca BepXHeil IIepMu.
BoigeneHue ero B caMOCTOSITe/IbHBII HETPAIUIIMOH -
HBIII TUII KapcTa OOYCJIOBJIEHO CBOEOOpa3HBIMU U
KpaiiHe peIKo BCTpeYyaroIuMu (hopMaMU €ro MposiB-
JieHus. [maBHOI MX 0COOGEHHOCTBIO SIBJSIETCS TO, UTO
OHHM IIpeACTaBJIEHbl HE OTPULATEIbHBEIMU (popaMu
peabeda (mpoBajiaMu, BOpPOHKAMU M T.II1.), a IIOKPO-
BaMU KapOOHATHBIX Ty(OB (TpaBepTUHA) U TelIep B
Hux. [ToKpoBEI U3BECTKOBOIO Ty(da chOpMUPOBAHBI
Ha CKJIOHaX 3PO3MOHHOI ceTu BhicoTor 10—50 M m
MPOTSKeHHOCThIO 10 150—200 M, oHM 0Opa3oBaHBbI
ocagKkaMu pOOHUKOBBIX Bom [11]. Bombl pomHMKOB,
onpoOOBaHHbBIE IIPY TMAPOT€OIOTMUYECKUX CheMKaXx,
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Yy BBIXOJAa KOTOPHIX 3a(PUKCUPOBAHBLI ITOKPOBBI U3-
BECTKOBOro Tyda, IpecHbIe TUAPOKApPOOHATHOTO
MarHMeBO-KaabliMeBO-HATPUEBOTO COCTaBa ¢ O0IIei
muHepanusauueii 0.3—0.4 r/nm> npu o61LEi kecTo-
KOCTH 5.5—5.6 Mr-sks/am?> [11, 25].

Bce wmccnenoBaTenn CBS3BIBAIOT OOpa3oBaHUE
TpaBepTUHA C Jerasalueil TUOKCUOa yriepoaa mpu
BBIXOJI€ MOA3EMHBIX BOJ, Ha ITOBEPXHOCTh, a4 BLICOKOE
coaepxanue ceobogHoro CO, B HUX — ¢ mpoLeccaMu
OKWCJICHUSI BKPAIJICHU MTMPUTA B KOPEHHBIX IOPO-
max [3, 11, 12].

IToxpoBEI U3BECTKOBOTO Ty(pa HE3HAYUTEILHEI 11O
IUIOIIAIN U HE MPEBHILIAIOT OOBIYHO IeCSITKOB KBaJI-
paTHBIX MeTpoB. OHU (PUKCUPOBAJINCH aBTOPOM B XO-
ne usydeHust D111 y BeIxoga pogHUKOB B BUIE Tpa-
BEPTUHOBBIX YCTyIoB Kak B KOxxHom Ilpenmypanbe,
Tak u B ropHoi yactu KOxHoro Ypana.

Camblii KpyITHBIM TpaBepTUHOBBI TOKPOB PEruo-
Ha IIOLIAAbI0 0K0JI0 0.5 KM? U3BECTEH B 3.8 KM BBEPX
no TaiabBery KazeHHoOro jora, ycTbe KOTOPOIO OT-
KpbIBaeTcs cripaBa B A0JMHY p. Kunai Mmexay nepes-
HsiMu HuxnHerpoutikoe n CrapoitaxoBo (TyitM3uH-
ckuii paiton PB) [3, 11, 13 u ap.]. McToyHMKOM €T0 SIB-
JISeTCsl TUIACTOBBI BBIXOA MOA3EMHBIX BON U3
BEpXHEKA3aHCKOTo BOJOHOCHOTO ropu3oHTa. OH npe-
CTaBJIEH 1IETIOYKO HUCXOISIIINX POTHUKOB, BHIXOIS -
IIMX U3-101 00JJOMKOB M3BECTHSIKOB B CpelHEH ya-
CTH JIEBOTO CKJIOHA jiora. POMHUKY paccpenoTOYeHbI
BIOJIb CKJIOHA Ha MpoTsikeHUM 250 M B MHTepBase
a0COJIIOTHBIX OTMETOK 253—255 M ¢ mpeBBIIICHUEM
HaJ TaJibBeroM Jiora 16—18 M 1 cyMMapHBIM TeONTOM
B JIETHUIA ITepuoz roga okojo 50 am3/c.

I1o pe3ynbpraTaM paHee IIPOBEACHHBIX MCCIIEA0BA-
Huit [3, 11] cuuTaeTcs, 970 OCHOBHOI NPUYMHON Ty-
¢oobpazoBaHusa B KazeHHOM JIOTY SIBJISIETCS Aera3a-
Y1 IUOKCHAA YIIIepoAa IIPU BEIXO/E II0A3€MHBIX BOI
Ha TOBEPXHOCTh IO BO3ICHCTBHMEM HOBBIIICHUS
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TeMIepaTypbl. Mexmy TeM oOIIen3BECTHO, YTO KPO-
Me TeMIepaTypHOro hakTopa OTJI0XKEHUIO U3BECTKO-
BOTo Tyda CriocOOCTBYIOT TaKXKe IMaaeHUE JaBJICHUS
MOA3EMHBIX BOH, CBI3aHHOE C MX BBIXOIOM Ha IIO-
BEPXHOCTH, 1ubdy3us ceodonHoro CO, B aTMocde-
py u3-3a 60jiee MHTEHCUBHOTO ABUXXEHUSI BOJBI Ha
MOBEPXHOCTH 1 €70 aCCUMMWJISIIINS pacTeHUSIMH [25].

Kpome omnpenensiioniero reoOXuMmu4eckoro ycio-
BUSI 00pa30BaHUS U3BECTKOBOTO Ty(a, BaXKHYIO POJIb
B TpaBEepTUHOICHE3e WUTpaeT OMOJIOrmYecKuii ak-
TOp, KOTOPBI paHee TpU pa3BUTUM KapcTa U3BECT-
KOBBIX TY(POB B pacCMaTpMBaeMOM PETruoHe He YIU-
TeIBaJICS. B HacTosIIee BpeMs ycTaHoBIIeHO [22, 23],
YTO OTJIOXKEHUIO U3BECTKOBOIO Ty(a CIoCOOCTBYIOT
TpaBepPTUH-00pas3yloIIe OpraHu3Mbl. Tak, CKJIOH
KazeHnHoro jora ¢ MakcMMaJIbHO# TIJIOLIAIBIO Tpa-
BEpPTHUHA HUXKE BBIXOAA MOA3EMHBIX BOJ TTOKPBIT pe-
O(GUIBHBIM COOOIIECTBOM 3€JIEHBIX MXOB, Cpeau
KOTOpBIX BCTpedaeTcsd M “KpacHOKHIWXHEBII” B Pb
MOX — majiocTpueia HezameueHHast (Palustriella de-

cipiens) [13]. UMeHHO MHKpPYCTUPOBaHHbIE KapOOHa-
TOM “IOAYLIKM” MXOB O0pa3yloT MOPUCTHINA rybua-
ThIi KapOOHATHBIA OCAmOK, KOTOPBII COXpaHSIET
dopmy mxa u poccunusupyercs. [lopuctoe MmoxoBoe
CJIOEBMIIIE OOECIIeYMBAET ApXUTEKTYPHYIO OCHOBY
IJIsl OTJIoXeHui TpaBepTuHa [25]. Ilpu oTcyrcTBUU
MXxa ocaxaeHue KapOoHaTa KaJablMs Y BbIXOAa PO-
HUKOB BCE PaBHO MPOUCXOAUT, HO HEPACTBOPUMBINA
0CagoOK KapCTYIOIIUXCS MOPOI HE COXpaHseTcs, a
TPaHCIOPTUPYETCS IIPOTOYHOM BOIOI BHU3 I10 TE€UE-
Huto [25]. To ecTh OTIOXEHUE M3BECTKOBOIO Tyda
BO3MOXXHO HE TOJbKO MPU HATUYUU TUIPOTCOXUMU-
YeCKMX YCJIOBUI, HO M IIPU O0S3aTEIbHOM yJ4aCTUU
OMOTHI.

PonHukoBEIe BOABI, CTeKasl TI0 MOKPOBY TpaBep-
THHA, 00pa3yIoT KacKaabl MEJIKMX BOIOITAnoB (puc. 4).
B MecTe HanboJbIIIeH ero MOLITHOCTU c(hopMUPOBaII-
ca LlymunoBckuii Bogoman (pUc. 5), KOTOPHI BXO-
IAT B COCTaB KOMILJIEKCHOTO TMAaMSTHUKA MPUPOIBI
(nocraHosineHue IlpaButenbctBa Pb ot 14.12.2010

Puc. 4. ITokpoBbl TpaBepTHHa B paiioHe LLlymunoBckoro Bogonana [25].

=

Puc. 5. lllymunoBckuit Bogoran [25].
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Ne 480). XapakrepucTuka ero mmpuBeneHa B PeecTpe
[13], a ycimoBust oOpa3oBaHus B [25]. 3nech IUILb Clie-
JIyeT IMTOMYEPKHYTh, YTO INIABHOI 0COOEHHOCTBIO BO-
Jonana SBISIeTCS TO, YTO HapsAy C MaJeHUeM ¢ Tpa-
BEPTUHOBOTIO YCTYIa MEJIKUX PY4eKOB, CTOK BOJIBI C
HEro IMpOMCXOINT M3 MOXOBOIO CJIOEBUIIAa TOHKUMU
CTpyiiKaMH, 4TO MIPUIAET BOIOMNALY OCOOYIO MPUBJIe-
KaTeJIbHOCTb.

B okpectHOCTAX LIlyMUIIOBCKOTO BOomoIiaga uMe-
IOTCSI TPU IpOTa U IBE€ HEOOJbIINE MELIePhl MPOTSI-
>KeHHOCTBIO OT 3.5 1o 13 M. OHM HaxondaTcsa B 10—15 m
BBILIIE MOAOLIBHI TydoBoro Maccua. Ilo MHeHUIO
psima uccnenosareneit [3, 11], oHrn o6pa3oBaHBI pac-
TBOPEHUEM M3BECTKOBOTO Tyda, YTO MaJIOBEPOSITHO,
IIOCKOJIbKY TpaBEepPTUH IIPEACTaBIISIET COOOI TPYIHO
pacTBOPUMBII OCamoK KapOOHATOB. YUUTHIBAsT BaxX-
HYIO pOJIb OMOTHI B TPaBEPTUHOTEHE3€E, MOXHO Mpe/-
IMOJIOKUTh, YTO TPOTHI U ITelephl B “Ypouuiie [ly-
MIJIOBCKU Bomoran’ MPeNCcTaBIsSIOT co0oif M3Ha-
YaJIbHO HE€ 3aIllOJTHEHHBIC TpaBEPTHUHOM IIYCTOTHI.
CoxpaHeHUI0 WX B MAacCHUBE M3BECTKOBBIX TY(oOB
CIIOCOOCTBOBAIM TYpOYJIEHTHBIE ITOTOKHY BOIBI, IIpe-
MSITCTBYIOIIME (DOPMUPOBAHUIO COOOIIECTB TPaBep-
TUH-00pa3ylIlIuX opraHu3MoB. lloarBepXaeHUEM
9TOMY IIPEAIIONIOXEHUIO CIyXKaT: KOPUOOPHBIN THUII
Nnemep ¢ BECbMa MaJIbIMU ITOINEPEYHBIMU CEYEHUAMU
(xak mpaBuio, MeHee 1.5 M?), HaIMYKMEe B HUX INPO-
TOYHBIX 03€p U (PPAarMeHTOB Teppac MOA3EMHBIX BO-
HBIX TIOTOKOB, IIOIOOHBIX peUYHBIM TeppacaM. To ecTh
Meliepbl ypouyuIla NpeacTaBIsIIoT CO00i MoA3EeMHBIE
IIPOCTPAHCTBA, HE 3aIIOJIHEHHBIC TPABEPTUHOM B M-
CTax, IIe B CUIy OOJBIINX CKOPOCTEil MOMX3eMHOIO
BOIHOTO ITIOTOKA, YCJIOBUSI 0O0pa3oBaHUS U3BECTKO-
BOro Tyda ¢ ydyacThueM OMOTBhI OTCYTCTBYIOT. MexXmy
TeM, TUAPOXUMUYECKUE YCIIOBUS OTIOKEHMSI Kap0o-
HaTa KaJbIMs 00yCIOBIMBAIOT (GOpMHUPOBAHME B TIE-
Iepax HeOOJIBIINX CTAIAKTUTOB.

CYIIb®UIHBIN KAPCT

B HayuyHyt0 1uTepaTypy TEpMUH “pydHBINA KapcT”
BriepBbic ObuUT BBeaeH FO.I1. MIBeHceHOM, IO KOTO-
PBIM OH IIOHMMAJ “OKHMCJIMTEILHOE BHIIIEIauyrBa-
Hue” cyIbpuaHbIx MuHepaioB [7]. Ha ocoOblit tuTo-
JIOTMYECKMI TUI KapcTa yKaspiBal 1 B.A. AriponoB
[4], TTOm KOTOPBIM OH TaK:Ke MOHWMAJI IIPOIECC BBI-
IIeJaYMBaHUsl TIPUPOSHLIMU BOJAMM CYIbGUIHBIX
PYIHBIX Tell. B panpHeiimeM pyaHbIA KapCT CTaJI TOMI-
KOBAaThCd JajleKO HeOOHO3HayHo [26]. Tak, oqHU uc-
cJieoBaTe/IM pacCMaTpUBaIM PYOHBIM KapCT Kak
KapCTOBBIE MOJOCTHU JII000r0 MPOUCXOXICHUSI, BME-
maoiue pyasl [9], apyrue — Kak IMyCTOTHI U MOJIO-
CTH, BO3HMKAalONIME B KapOOHATHBIX MOpOIaxX IO
JIEICTBMEM CEPHOM KHUCIOTHI (IIPOIYKTa OKUCICHUS
cynbhuaaeix pyn) [14], TpeTbu, Bciaem 3a
IO.I1. UBeHCceHOM, — KaK KapCTOBEBIIT Ipoliecc, pa3-
BUBAIONINIACS HEMOCPEACTBEHHO B CYJIb(MUIHBIX PY/I-
HBIX Tenax [4, 21].
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HaubGonee mnonHoe 0OOCHOBaHME BBHIASICHUS
CyJIb(MUIHOTO KapcTa, KaK OAHOTO U3 CAMOCTOSITE I b-
HBIX JINTOJIOTMYECKHMX TUIIOB KapcTa, ObLIO TaHO, 110
MHeHU10 aBTopa, B.A. I'apauHoBeiM [6]. Pa3BuBas
npencrasieHus o pyaHoM Kapcte FO.I1. MBeHcoHa,
B.A. AnponoBa u H.M. CokoiioBa, OH oIpeaeiimi
PYIHBIM KapCT He KaK SIBJICHME JIOKAIM3AlIUK PYTHO-
ro BellleCTBa B paHee 00pa30BaBIIMXCS KapCTOBBIX
MOJIOCTSX (pYIOHOCHBII KapCT 110 [9] MK pyIHbIHI 1O
[7]), n He KaK KapCT B U3BECTHIKAaX, BMEIIAIOIINX Te-
J1a CyJIb(UAHBIX PYA, 2 KaK KapCT B CAMUX PYIHBIX Te-
nmax. IIpy 3ToM OH COBepIIEHHO CIPaBEIJIMBO MC-
MOJB30BaJI TEPMUH “CyTb(PUIHBIN KapcT”, KOTOPHI
yeTKo o0Oo3HauaeT (110 aHAJIOTUM C CYIb(aTHBIM,
KapOOHATHBIM U T.I1.) TPYIIY KapCTYIOIIUXCS ITOPO/I
[26]. DTOT TepMUH U ero TokoBaHue B.A. 'apsuHo-
Ba MPMHUMAIOTCSI M aBTOPOM HACTOSIIIEH pabOTHI.

ITpu BILIETAYUBAHUY CYJIBMUIOB U3 MEPBUUHBIX
pya MoxXeT BEIHOCUTECA 10 80—90% mx o6beMa, mpu
5TOM PE3KO YBEIMIMUBAETCS MX IIOPUCTOCTD U 0Opasy-
10TCS IycTOThl. M3 3TOrO ciieayeT, 4To cyabhUIHbIE
PYIBI TI0 MEXaHU3MY TIPOTEKaHUS B HUX KapCTOBOTO
rporiecca MPaKTUIYeCKH HUYEM He OTIMYAIOTCSI OT
JIPYTUX TPAAULIMOHHBIX KapCTYIOLIUXCS mopox [6].

PazButue cyiabhumHoOro Kkapcra, Kak M ApPYyTUx €ro
JINTOJIOTUYECKHUX TUMOB (KapOOHATHOTO U Cylb(paTHO-
ro), MPOUCXOIUT MOJ BIMSHUEM XOPOIIO U3BECTHBIX
OOILIIMX TeOoJIOTO-TeOMOPPOJIOTMYECKUX M KIMMATO-
ruaporeojorndeckux pakropos [10]. IIpu aTom, Kpo-
Me (PU3UYECKUX U TEOXUMUYECKUX CBOMCTB PYIHBIX
TeJl, TIyOMHA U MHTEHCUBHOCTD Pa3BUTUS CYIbGUI-
HOTO KapcTa 3aBUCST OT COCTaBa U CBOMCTB BMeIIA0-
X pyIHBIE Teaa rmopoa. Hanbonkiee pa3BuTre oH
MOJIy4UJI B YCIOBUSIX, KOTIA CYJIb(PUIHbIE pyabl Ha-
XOJISITCS CPeIU TPAAUIIMOHHO KapCTYIOIIMNXCS KapOo-
HaTHBIX MOPOJI, B KOTOPBIX KapCT IO/ BO3IeCTBEM
CYAb(PUIHBIX BOI 3aMETHO aKTUBHU3UPYeTCs [6].

PacnpoctpaHeHue cyinb(@UIHOIo KapcTa IIpuypo-
YeHO K 30HaM CYJb(pUIHON MHUHEpaIu3alud U Me-
CTOPOXISHUSIM MEIHOKOJYEeTaHHbIX pyd. Pa3zBuT oH
Ha JIOKaJbHBIX ydacTkax baiikupckoro 3aypaibsi
(cm. puc. 1), toe ko3 GULUEHT YBIaKHEHUS TeppU-
Topnn MeHee 1. B 3ToM oTHOmeHWM CcynbMUIHBII
KapCcT B paccMaTpMBaeMOM pPErMoHe pa3BUBAaeTCs B
YCJIOBUSIX HEOOCTATOYHOIO YBJIAXKHEHUSI TEPPUTO-
puu. Ha moBepXHOCTH OH MpeacTaBieH B OCHOBHOM
OKpPYIJIbIMU OI0A1Ie00pa3HbIMU 3anafuHaMU 4acTo
€ 3a00JIOUEHHBIM THOM, OYEHb PEIKO YalleoOpa3HbI-
MU BopoHKaMU. [TornepeyHnK nx KoaeodsaeTcss oT He-
CKOJIBKUX JIO IECSITKOB METPOB, a INTyOMHA He TIPEeBbI-
maet 1—2 M [26]. OHM GbUTM LIMPOKO pa3BUTHI Ha
pynHoM miojie FOOmneitHOTO MeCTOpOXICHMS, OCO-
OEHHO B palioHe TpeTheil 3aJIexK1, BRIXOASILSH Ha 10~
BEPXHOCTh MaJIe030MCKOro (pyHAaMeHTa Mo IOPCKU-
MU OTJIOXeHMsIMU. PacripocTpaHeHbl OHU TakKXKe B
I0XKHOM yacTu 3ananHo-I1ogoabcKoro yyactka cyib-
dugHoM MUHepanu3anuu, B MakaHcko-IleTporas-
JIOBCKOI TEKTOHMYECKOM 30He B OacceiiHe p. MakaH
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n Ha by3aBnpik-TaHanbIkckoM Mexaypeube |[14].
Kak ykaszpiBator M.I1I. bukoB u F0.B. Anekcanaposn
(1978 r.), cyuiectBoBaiM OoHUM U Ha Bypubaiickom
METHOKOTICTAHHOM MECTOPOXKICHUH.

ITo muenuio B.A. lapsuHoBa [6], mMOBepXHOCT-
Hbl€ TIPOSIBJIEHUS CYIb(MUIHOTO KapcTa MOTYT Cly-
>KUTh OMHUM M3 IMOWCKOBBIX ITPU3HAKOB HOBBIX M€-
CTOPOXIECHUI MEIIU.

B HacTost111ee BpeMst B mpoliecce pa3paboTKu Mell-
HOKOJTYeTaHHBIX MECTOPOXICHUMN 1 XO3SIMCTBEHHO-
TO OCBOEHMS Teppuropuii ¢GopMBI penbeda, o0y-
CJIOBJIEHHBIE Pa3BUTHUEM CYJIb(PUIHOTO KapcTa, 00J1b-
IIeit 9acThl0 YHUITOXCHEL.

APYT'ME HETPAIMINOHHBIE TUITBI KAPCTA

Kpome paccMoTpeHHBIX BhIllle HETPaIUIIMOHHBIX
tunoB Kapcta Ha IOxHom VYpane u B Ilpenypanbe
Pa3BUTHI TAKXKE COJITHOM KapCT U KapCT B MpaMopax.

B bamikoproctaHe COJSTHO KapCT WU3BECTEH B
IIpenypanbckoMm kpaeBoM nporude. OH 00ycioBIeH
HUCKYCCTBEHHBIM BbIIEIAaYMBAHUEM MECTOPOXIe-
HMI1 MOBapEeHHOU COJIM B INIYyOOKUX TOPU30HTAaX, ca-
MoOe mpuMeyarTesibHOe U M3BECTHOE U3 KOTOPbIX —
Sp-bumkamakckoe MecropoxaeHne B MmmmoOaii-
ckoM paiioHe Pb (mmacnmopt mectopoxneHuss Poc-
reongonaa Ne b-18775). C 1950-x IT. B OTJIOXEHUSX
KYHTYPCKOTO sipyca HUXKHEN TTepMU IKCIUTyaTUpyeT-
csl MpaBOOEPEXHbII YIaCTOK 3TOT0 MECTOPOXKACHUS
[8] ¢ menpio MOOBIYM MOBAPEHHOMN COJU JJIsI TPOU3-
BoACTBa KajbluHupoBaHHo conpl AK “Coma” (1u-
neHsuss YDAO0116TD). MoIIHOCTh MCKYCCTBEHHO
pacTBOPSIEMbIX COJIEHOCHBIX IJIACTOB MYTEM 3aKauKu
B HUX IIPecHBIX Box Ha rimyouHe 840—1350 M cocTas-
JsieT 190—380 M. BrimemaunBaHueM co3natoTcs Mo -
3eMHBIE pe3epByapbl 00bEMOM 110 4 THIC. M3, Hal, KO-
TOpBIMM T10 JaHHBLIM [.B. BbenbTioKOBa MpoMCXOaUT
npocelaHue 3eMHOM MOBEPXHOCTU CO CKOPOCTHIO
10 mM/Ton [5]. K coxaieHuto, COBpeMeHHbIE CBee-
HMS O BIMSHMM pa3pabotku Ap-buinkamakckoro
MECTOPOXJIECHUSI MOBAPEHHON COJIM Ha COCTOSIHUE
HEJp OTCYTCTBYIOT.

Hebe3pHTEpECHO OTMETUTH, YTO CO3TAaHHBIC ITOM-
3€MHBIM BBIIICIAYMBAaHUEM ITYCTOTBI Ha Hp—BI/IU_IKa—
JTAKCKOM MECTOPOXKIECHUU UCTIONIB3YIOTCS KaK MOA3eM-
Hble xpaHwuina HedrenpoaykTtoB (OAO “Ilomzem-
Hedreras”, yuueHsus YDAO0688IIT). B OwiBlIEM
CCCP 3T10 nepBoe moa3eMHOE XpaHWIUIIEe HedTe-
MpPOAYKTOB, KOTOpPOE 3KCILTyaTupyetcs ¢ 1960 r.

Kapct B MpaMopax Mo cyTH CBOeI SIBJIsieTCs Kap-
OOHAaTHBIM KapCTOM, TTIOCKOJIbLKY MpaMop — 3TO Tepe-
KPUCTAJIJTM30BaHHBIN U3BECTHSIK, HO Ha TEPPUTOPUU
Pb oH BcTpeyaeTcs KpaliHe penko. Tak, Ha rocynap-
CTBEHHOM OaJjiaHCe 3aM1acoB B HACTOSIIIIEE BpEMS UMC-
JINTCST BCEro 6 MeCTOPOXIACHHUIT MpaMOPU30BaHHBIX
M3BECTHSIKOB, U3 KOTOPBIX TOJIBKO OAHO — AMaH-
TWJIBIUHCKOE, SIBJISIETCS MECTOPOXIAEHUEM MpaMopa

TEOBKOJIOTHA. UHXEHEPHA{A I'EOJIOTUA. TUAPOT'EOJIOIMA. TEOKPHUOJIOTIUA

JEBOHCKOTO Bo3pacTta (IacmopT MeCTOPOXIEHUS
Pocreondonna Ne 5-25989).

B 2000 r. Ha nHe AMAaAHTMJIBIMHCKOTO Kaphepa
(A63enunoBckuii paiion PB) aBropom u FO.B. Coko-
JIOBBIM OBIJIa 06C/IemoBaHa MOA3eMHasI TTIOJIOCTb 00b-
emoM 103 M3, KoTopasi Gbl1a BCKpbITa Ha THE Kapbepa
npu 6JIOYHOI ToObIYe MpamMopa (puc. 6). B pesynbra-
Te 0Opa3oBaHUs MpoBaia Ha IHE Kapbepa pazpadboTka
MECTOPOXIeHUsI OblJla IIPHOCTAHOBJICHA Ha He-
CKOJIbKO MECSIICB.

SAKJIIOYEHHME

W3 BBIIEICHHBIX HETPAAUIIMOHHBIX TUITOB KapcTa
Ha FOxxHoM Ypane u B [1penypanbe HaubobIIee pas-
BUTHE IOJy4MJI KjiactokapcT. [ToBepXHOCTHBIE €ro
MPOSIBIIEHUSI UMEIOT IJIOIIATHOE, HO OTPaHUYEHHOE
pacrnpocTpaHeHe TOJIbKO B CEBEPHO-BOCTOYHOM Ua-
CTH perioHa, a Ha OCTaJlbHOI TEPPUTOPUU OH Pa3BUT
JIOKaTbHO. DOPMEI TIPOSIBJICHUS APYTUX HETPAIULIM -

Puc. 6. [NpoBas Hax KapcTOBOI TTOJIOCTHIO B AMaHTUITb-
JIIMHCKOM Kapbepe Ipu OJOYHOI pa3paboTke MpaMopa.
B BepxHeM 1paBoM yIj1y — IUIaH TMOJIOCTH; B HUXKHEM PSILY
(doto cieBa HampaBo): BXO B KAPCTOBYIO MOJIOCTh, CeBE-
pO-BOCTOYHAs U 10Hast yacTtu nojoctu (A.M. CMupHoB
u 10.B. Cokonos, ceHTs10pb, 2000 T.).
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OHHbBIX TUIIOB KapcTa Ha paccMaTpUBaeMoii TeppUTO-
pUM BCTPEYAIOTC KpailHe penko.

HeTtpanuuimoHHBIEe TUIIBI KapcTa peruoHa UMeEIoT
KaK OTpULIATEIbHOE, TaK U MTOJIOXKUTEILHOE HAYYHO-
MpaKTUYeCKOe 3HAYCHUE.

Krnacrokapct u KapcT B MpaMopax, Kak 1 Tpaan-
IIMOHHBIE TUITHI KAPCTa, OCTIOXKHSIIOT XO3SIMCTBEHHOE
OCBOCHUE TeppuTopuu. [1epBbIil — yXyalIaeT UHXKe-
HEPHO-TEOJIOTUIECKNE YCIOBUS CTPOWTEILCTBA M
MTOBBIIIIAET KAPCTOOIMACHOCTh TEPPUTOPUU;; BTOPOIT —
OCJIOXHSIET Pa3pabOTKy MECTOPOXICHUI TOJE3HbIX
WCKOTIaeMBIX. B TO ke BpeMsI TTOBEpXHOCTHBIE TIPO-
SIBIEHUSI CYJb(MUIHOTO KapcTa SIBISIIOTCS TTOMCKO-
BbIM MTPU3HAKOM MeIHOKoIUenaHHbIX pyad. CoJisiHO
KapcCT CITOCOOCTBYET HOOBIYE TOBApEHHOI COJIU B pe-
TMOHE, a CO3MaHHbIE TP 3TOM KapCTOBBIE MTYCTOTHI
HUCTONB3YIOTCSI B KauyecTBE TMOA3EMHBIX XpaHWJIMIIL
He(TenpoIyKTOB.

Oco6oe TIONIOXEHNE 3aHMMAaEeT KapCT M3BECTKO-
BBIX TY(OB, OOYyCIOBIMBAIOIINK (opMHUpOBaHUE
CBOCOOpa3HBIX KapCTOBBIX ()OpPM, YHUKAJIbHBIM W3
KOTOpBIX gBisieTcst LIlymMmunoBckuii Bomomnan — Tia-
MSITHUK TPUPOIBI PECHyOJMKAHCKOTO 3HAYeHMUS.
OH exxerogHO MpUBJIEKAET K ce0e BHUMAHME ThICSIYH,
K COXaJIEHUIO, TTOKa HEOPTaHU30BaHHBIX TYPUCTOB.

HanbHeiilee 3ydeHNe HeTPAAULIMOHHBIX TUITOB
KapcTa JIOJKHO OBITh HAIIPaBJICHO Ha OLIEHKY COBpe-
MEHHOIT aKTUBHOCTU UX Pa3BUTHSI C LIEJIbIO OIpeIe-
JIEHUsI CTeNIeHU BO3AECMCTBUSI PEAKUX TUIOB KapcTa
Ha COCTOSIHUS HeAp (MpeXIe BCEro COJITHOTO U KJla-
CTOKapCTa), OpraHU3alMI0 3KCKYPCUOHHBIX Hayuy-
HBIX U y4eOHO-TI03HABATEIbHBIX MapIIPYTOB B paifio-
Hax MpOSIBJICHUSI KapCTa N3BECTKOBBIX TY(OB U KJla-
CTOKapcTa.

Paboma ewvinoanena 6 pamkax eocydapcmeeHHOI
6ro0xcemnoit memovt Ne FMRS-2022-0010.
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NON-TRADITIONAL KARST TYPES IN THE SOUTHERN URALS
AND CISURALS

A. 1. Smirnov

Institute of Geology, Ufa Federal Research Centre, Russian Academy of Sciences,
Karl Marks st., 16/2, Ufa, 450077 Russia

E-mail: smalil@mail.ru

Despite the wide distribution of sulfate and carbonate karst in the study area, the nontraditional, rarely en-
countered karst types are also registered. These are clastokarst, karst of calcareous tuffs, sulfide karst, salt
karst and marble karst. For each of these nontraditional types of karst, the conditions and factors of develop-
ment were determined according to the Kkarstic rock composition. Calcareous tuff karst is the least common
in the study area, meanwhile clastokarst is widespread. Calcareous tuff karst is spread in the westernmost part
of the Southern CisUrals, in the eastern outskirts of the Volga-Ural anteclise; and clastokarst is found in the
western margin of the Yuryuzan-Sylva depression of the CisUrals marginal foredeep. Sulfide karst is devel-
oped in the plains of the Southern TransUrals within the Magnitogorsk megazone of the Ural folded system,
and salt karst occurs in the flat foothills of the Southern Urals within the Belaya Megadepression and the Shi-
khan-Ishimbai saddle of the CisUrals marginal foredeep. It has been established that the previously identified
areas of clastokarst distribution in the west of the area under consideration are not confirmed by modern and
Pleistocene forms of its manifestation. The negative impact of clastokarst on economic facilities and humans
is comparable to the impact of the most common and dangerous sulfate karst, and this must be taken into
account when designing and constructing new buildings and engineering structures. Salt karst is manifested
in artificial leaching of rock salt at a depth, such salt is necessary for the production of soda ash (JSC “Soda”);
the formed voids are used as underground storage facilities for oil products (OJSC Podzemneftegaz). Calcar-
eous tuff karst is a rare type of karst in the region under consideration, it can be observed at the complex nat-
ural monument “Shumilovsky waterfall”. Surface manifestations of sulfide karst can be a search feature of
new copper-sulfide deposits. Non-traditional types of karst have both positive and negative practical impli-
cations. Karst in marble complicates the development of mineral deposits, and clastokarst complicates the
economic development of the territory. Calcareous tuff karst creates unique local landforms, and sulfide karst
is of practical importance in the search for new mineral deposits. On the one hand, salt karst determines the
extraction of minerals deposits and contributes to the creation of useful underground storage facilities, on the
other hand, it destroys them.

Keywords: clastokarst, calcareous tuff karst, sulfide karst, salt karst, Republic of Bashkortostan
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