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XapakTepusyeTcst CyIb(haTHBIN KapcT B TUIICAX KYHTYPCKOTO sipyca MepMCKOM CUCTeMbI Ha
HNineeBckoM yyacTke B HUXKHeM TedeHuHM p. Celieyk (IpaBblit puToK p. bemnoii) B KOxxHOM
Ipenypanbe (MmmMbaiickuii MyHMUMIIAJbHBIN paiioH Pecny6onukm BaikoprocTtaH).
YcTaHOBIEHB 3aKOHOMEPHOCTH MHTEHCUBHOCTH PACIIPOCTPAHEHUST KAPCTOBBIX (hOPM pe-
Jibeha B 3aBUCUMOCTH OT COCTaBa MePEKPbIBAIOIIMX IMITCHI HEKAPCTYIOLIUXCS TTOpo. Bbi-
SIBJIEHO YBEJIMYEHUE MHTEHCUBHOCTU PACIIPOCTPAHEHMSI TTOBEPXHOCTHBIX KAPCTOMPOSIBIIC-
HUI ¢ yBeJMYeHHWeM Bo3pacTta peibea. Ha yuacTtke BbIsiBiieHa HauBbicliass B KOxxHOM
TMpenypanbe MIOTHOCTh KOPPO3MOHHO-3PO3UOHHBIX KoJyioaleB. [IpuBeneHa xapakrepu-
CTHKA M PacCMOTpeH reHe3uc MIeeBcKoil KapcTOBOM CUCTEMBI, B KOTOPOl MOXHO Ha-
6J101aTh BCE CTAIMM Pa3BUTHST KAPCTOBBIX MojiocTei. OO11ast MPOTSKEeHHOCTb CUCTEMbI —
1002 M, mromanp nosia 4.6 ThiC. M2, 06beM 9.6 ThIC. M3, mIy6uHa 26 M, amrutyaa 31 m.
HineeBckasi cuctemMa B MPOLIJIOM TPeACTaBiIsia coO0i eqnHYIO Mellepy, KoTopasi B Mpo-
1ecce criejeoreHe3a U oOpyIIeHUsI CBOIOB Obljia pa3ae/ieHa Ha BOCEMb CAMOCTOSITEIbHBIX
neuiep. [TokazaHo, YTO 1O peAKUM KOMITOHEHTaM MeIIePHON cpebl CUCTEMA 3aCTyKUBAET
OXPaHHOTO cTaTyca rocyaapcTBeHHOro 3akazHuka. Ha MieeBckoM KapcToBo-crieneono-
TMYECKOM YYacTKe PEKOMEHIYETCsI CO3IaHNe HAayYHOTO IMOJIMTOHA M0 U3YyYeHUIO0 aKTUBHO-
CTH pa3BUTHS CYJIbHaTHOTO KapcTa, MPOBEICHUIO YIYSOHBIX U TO3HABATEIbHBIX 9KCKYPCHIA.

Karouesvie cnosa: cynbdaTtHblil KapeT, FOxHoe IIpenypaiibe, KOPpO3MOHHO-3PO3UOHHBIE
Kosnoaubl, Mieesckas reiiepHasi cuctema
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BBEAEHUWE

WiieeBcKkuil KapCTOBO-CIIEJIEOJIOTUUECKUIT y4aCTOK HAXOAUTCS HAa BOCTOYHOI OKpauHe
IOx#Horo Ilpemypanbst 1 BXOOIUT B COCTaB MPOEKTUPYEeMOTo reomapka “TopaTtay”, KOTOpHIit
HOMUHUPYETCSI B MEXXIyHapOOHYIO ceTh I mobanpHbix reonapkos KOHECKO.

B o6mieit cxeme Tunm3anum Kapera FOxHoro Ypama u Ilpenypanbs [5] B rpanunax Pec-
nyonukmn bamkoprocran (PB) MieeBckuii y9acTOK pacIioyioXXeH Ha BOCTOYHOI OKpauHe
KapcToBoii cTpaHbl BocTouHo- EBponeiickoii paBHUHBI, IlIe pa3BUT PABHUHHBIN U IIPEATOp-
HbIA KapCT B MOJIOr03ajIeralolmx U cjiabo IUCIOLMPOBAHHbBIX MOPOIAX.

YHUKaIBHOCTD yyacTKa 3aKJII04aeTcsl B TOM, YTO OH SIBJISIETCSI KJIACCUYECKUM MTPUMEPOM
pa3BUTUS CyJbdaTHOro KapcTa. B ero npeneiax mmpoKo pacopoCTpaHEHbI caMble pa3HOO00-
pa3Hble MOBEPXHOCTHBIE MPOSIBJICHUS KApCTa U pacroJiaraeTcslt KpyIrnHeuas no npoTsKeH-
Hoctu nemepa B rurncax KOxHoro INpeaypanbsi, B KOTOpoii MOXHO HabJl0aTh BCE CTaauU
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pa3BUTHSI MOJA3EMHBIX KapCTOBBIX MOJOCTEl — OT I1leJIeBOi Bad0O3HOM 10 CyXOii 0OBaJIbHO-
LIEMEHTALlMOHHOM.

B coBpeMeHHOIi cxeme HaOJOmaTETbHON CETU KapCTOJOrnyeckoro mMoHutopuHra Pb
HiieeBcKuii yuacToK — OJUH U3 KJIIOYEBBIX yUaCTKOB, HA KOTOPOM IPEIIoaracTcs OpraHu-
3allvs U BeleHUe MOHUTOPUHTA CyJib(haTHOro KapcTa [6].

OBIIME CBEJEHHWA Ob YYACTKE

HiieeBCKMii KapCTOBO-CIIEIEOJOTUYECKUI yU4acTOK pacrnojiiokeH B MimmmbaiickoMm mMy-
HuLMnaapbHoM paiioHe Pb B okpectHOCTX ¢. MimeeBo B HkKHeM TedeHUU p. Ceseyk (mpa-
BBII IpUTOK p. benoii). B reoMmopdonorniyeckom OTHOIIEHUH OH PacHOI0KEH B IIPEATOPhSIX
3anagHoro ckioHa IOxHoro Ypana ¢ neHymalMOHHO-IUTOMOPGHBIM TUIIOM penbeda. Hdo-
nuHa p. Ceneyk, nepecekarolasl ydyacToK € I0ro-BOCTOKa Ha CeBEpO-3ariajl, UMeeT aCUMMETPUY-
Hoe ctpoenue. [TpaBblit CKIIOH KPYTOii, MecTaMi OOPBIBUCTBIN, BEICOTOM 50—60 M, pe3Ko coute-
HSIETCSI C BOIOPA3AeIbHBIM MPOCTPAHCTBOM C a0COIIOTHBIMU BbicoTamMu 250—260 M. JleBblit
CKJIOH T10J10THit (10 10°) M TIaBHO MEepeXoauT B BOAOPA3AeIbHOE TTPOCTPAHCTBO € aOCOIIOT-
HbIMU oTMeTKamu 160—170 m. B mHuie noiavubl p. CelieyK BbIICISIOTCS TPU HAAIIOMMEH-
HbIX Teppachl. [lepBasi — ruiockasi, BeicoToit 129—130 M Han yp. M.; BTOpasi U TPEThs Teppachl
cJlaboHakJoHHbIe (3°—5°) ¢ abcomoTHBIMU BbicOTaMu 130—150 m.

B TEKTOHMYECKOM OTHOIIIEHUH Y4aCTOK HaXoauTcs B npenenax beiabckoit Bmagunbl [1pe-
nypaibckoro rporu6a. KopeHHble mopoibl mpeAcTaBieHbl TPEUMYIIIECTBEHHO CYIb(aTHBI-
MU OTJIOXEHUSIMU KYHTYPCKOTO sIpyca HUKHETIEPMCKOUN CUCTEMbI M BBIXOIST HA THEBHYIO
MOBEPXHOCTH 110 ITpaBobepexnio p. Cerneyk. I1o meBodepekbio peKM KapCTYIOIINECS TUTICH
KYHTYpa 3aJIeraloT MojJ MaJIOMOIIHBIM YEXJIOM CYIJIMHUCTO-IJIMHUCTBIX OTJIOKEHUI U Tep-
pUreHHO-KapOOHAaTHBIMU MOpoAaMu Y(PHUMCKOro sipyca HYXKHei mepmu. IHuIlle TOJIMHBI
p. Ceneyk ciiaraioT CyrJIMHUCTO-TJIMHUCTBIC (BEPXHSISI 4YacTh pa3pe3a) U MecyaHO-TpaBUITHO-
rajevyHble aJUTIOBUAIbHbIE (HUXXHSS 4acTh pa3pe3a) oOpa3oBaHUS TLIEHMCTOLIEHOBOTO BO3-
pacta MOITHOCTBIO 7—40 M.

IIupokoe pacnpocTpaHeHHE M pa3HOOOpasue KapcTOBbIX (opM peiabeda Ha ¢oHe
JIECOCTEINMHOMN PACTUTEJILHOCTU CO3[IAI0T 3[1€Ch HEMOBTOPUMBIM KOJOPUT IMPEATrOPHON paB-
HUHBI Ha BOCTOYHOM Kpato EBporibl.

WMHBecTrIIMOHHAS MPUBJIEKATEIbHOCTh yyacTKa 00yCIOBIeHa OJIM30CThIO PACTIONOXEHUS
ero K r. Crepauramak (128 kM K 1ory ot 1. Yda), IpoxXoxXaeHUEM I10 TEPPUTOPUM aBTOTpac-
col Crepautamak—MakapoBo—beopelik—MarHuToropck, 10CTaTOYHO pa3BUTOM MHppa-
CTpyKTypoii c. M1i1eeBo 1 Jerkoil JOCTYIMHOCTbIO KAPCTOBBIX OOBEKTOB.

KAPCT MIIEEBCKOTI'O YHACTKA

Kapct Ha MiieeBckom yyacTke pa3BUBaeTCsl B TUIICaX KYHTYPCKOTO sipyca HUXKHETO OT/ie-
Jia mepMckoii cuctembl. [ToBepxHOCTHBIE (DOPMBI €TI0 MPOSIBJIEHUS TIPEICTaBIEHbl BOPOHKA-
MU U KOJIOALIAMH, 3allalMHAMU U KapCTOBBIMU TTOJISIMU, MOJ3EMHbIE — IPOTaAMU, HULLIAMU U
neniepamu. Kpome Toro, Ha yyacTke UMEIOTCSl KAPCTOBbIE POAHUKMU, MPEACTABISIOLINE CO-
00If ouary pasrpy3Ku KapCTOBBIX BOJ, a TaAKXKE W TTOHOPHI, MEePEBOISIINE TTOBEPXHOCTHbII
CTOK B IOA3eMHBII1 (pHc. 1).

Ilo creneHu TMepeKpPHITOCTH KapCTYIOLIMXCS TMIICOB HEKApPCTYIOIIMMUCS MOpOoJaMu Ha
y4dacTKe pacIpOCTpaHEHbI: MePeKPhIThIi (IMOJLTIOBUATIBHBIA MM KaMCKMIA), OTKPBIThIA
(TOIBIA WU CPEAN3EMHOMOPCKUIA) M IPUKPBITHIN U 3aKPBITHIN (PYCCKUIT) TUIIBI KapcTa.

MHTEeHCUBHOCTh pacnipocTpaHeHUs KapcToBbIX (opM pelibeda, Hapsimy C ee 3aBUCUMO-
CTBIO OT COCTaBa TEePEeKPhIBAIOIINX TMIIChl HEKAPCTYIOLIMXCS TTOPO/I, YBEIUUMBAETCS OT MO-
JIOOBIX 3JIEMEHTOB (popM penbeda K 0ojiee npeBHUM. Tak, MAaKCMMAJIbHOE X pacIIpoCTpaHe-
HHe HaOJIIoaeTcsl Ha BOIOPA3[AeIbHOM MPOCTPAHCTBE B YCIOBMSIX OTKPBITOrO KapcTa, Trae
KapcT OAHOHAMNPABJIEHO pa3BUBAETCSI HA MPOTSXKEHUU MOYTH yXKe 3 MJIH JileT. MuHuMabHoe
pacrpocTpaHeHWE OTMEUYEHO B YCIIOBUSIX MIEPEKPBITOrO KapCcTa Ha PEYHBIX Teppacax IOJUHbI
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Puc. 1. Kapra cynbdaTtHoro kapcra MiieeBckoro yyacTka.

Tursl cynbdaTHOro Kapera 1o CTeNneH! MepeKPhITOCTH KapCTYIOLIMXCSI TUTICOB HEKAPCTYIOLIMMMUCS TIOPOJAMU: TIePeKPhI-
ThI (MOAAUTIOBUANIbHBIIN WM KAMCKUIA) B THUILE TOJMUHBI p. Ceneyk B mpenesniax: / — MoiiMbl U TIEpBOil HAATTOMMEHHON
Teppachl (roJIoLieH M BEpXHUiA 1uteiicToleH, Q3_y4), 2 — BTOpoil HaMOWMEHHOI Teppachl (BEPXHUIA U CpeHuii TielicTo-
1eH, Q,_3), 3 — TpeTbeii HaamoiMeHHO Teppackl (CpeHUit rieiicTolieH, Q;); 4 — 3aKpPBITHIN (PYCCKMIT) KApCT B YCIIOBUAX
TIEPEKPBITHSI TUTICOB TEPPUTEHHO-KapOOHATHBIMU Y(PUMCKIMU rTopoaamu (Pyu); 5 — OTKpBITHIN (roJblii MM CpeM3eMHO-
MOPCKMI) KapcT € Y4acTKaMM MPUKPBITOTO B YCTIOBUSX BBIXOZIA TMIICOB KYHTypckoro sipyca (P k) Ha mosepxHocTh mim
MPUKPBITUSI KX MAJIOMOLIHBIM (He Gosiee 3 M) 4eXOM ITIOBUATIbHO-IETIOBUATIbHBIX YETBEPTUYHBIX OTI0XeHMit. [ToBepx-
HOCTHBIE MPOSIBJIEHHsI KapcTa: 6 — TM0JIe KAPCTOBBIX BOPOHOK, IPOOb B KOHTYPAX IMOJIS: YUCIUTENb — KOJIMYECTBO BOPOHOK
(11IT.), 3HAMEHATeJIb — CPEIHUI TUaMeTp BOPOHOK (M); 7 — KapCTOBOE MOJie ¢ KOPPOZUOHHO-3PO3UOHHBIMU KOJIOALIAMM,
IPOOb B KOHTYpax TOJIS: YUCITUTENb — KOJMYECTBO KOJIOALIEB (ILT.), 3HAMEHATE b — CPSIHUI AUaMeTp KOJIOALEB (M); 8 —
OT/IeJIbHBIE KAPCTOBbIE BOPOHKH; 9 — KApCTOBbIC 3aMaInHbI, 3a4acTylo 3abooueHHbie; 10— MiieeBcKast neiiepHasi Cucte-
Mma; 11 — ponHuK; 12— 1moHop; 13 — TabBeTr 3pO3MOHHO-KAPCTOBOTIO JIOTa; /4 — OTMETKM aOCOIIOTHBIX BBICOT (M).

Fig. 1. Map of sulfate karst of the Isheevsky area.

Types of sulfate karst according to the degree of overlap of karst gypsum by non-karst rocks: overlapped (suballuvial or Kama)
in the bottom of the Seleuk river valley within: 7 — floodplain and first above floodplain terrace (Holocene and Upper Pleisto-
cene, Q3_4), 2— second above-floodplain terrace (Upper and Middle Pleistocene, Q,_3), 3 — third above-floodplain terrace
(Middle Pleistocene, Q,); 4 — closed (Russian) karst under conditions of gypsum overlap by terrigenous-carbonate Ufa rocks
(P1w); 5 — open (naked or Mediterranean) karst with areas of eluvial-diluvial Quaternary sediments covered by gypsum of the
Kungurian stage (Pyj) covered by gypsum thick (no more than 3 m) quaternary deposits. Surface manifestations of karst: 6 —
field of karst sinkholes, fraction in the contours of the field: numerator — number of sinkholes (pcs.), denominator — average
diameter of sinkholes (m); 7— karst field with erosion-corrosion wells, fraction in the contours of the field: numerator — num-
ber of wells (pcs.), denominator — average diameter of wells (m); § — separate sinkholes; 9 — karst depression, often swampy;
10— Isheevskaya cave system; /1 — spring; 12 — ponor (place of absorption of surface runoff); 73 — thalweg of the erosion-
karst ravine; /4 — absolute marks of the surface (m).
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p. Ceneyk: BpeMsi GbOpMUPOBaHMS KapcTOBbIX ¢opM He mpeBbiiaeT 0.9 mutH neT. B npeaenax
caMoil MOJIOAO¥ MepBOil HAAIOMMEHHOI Teppackl, C(QOPMUPOBAHHOI He paHee 25 ThIC. JIeT
TOMY Ha3all, U TOMMBI, TOBEPXHOCTh KOTOPOI (POPMUPYETCSI U B HACTOSIIIIEE BPpEMsI, KapCTO-
BbIe (DOPMBI pelibeda MpakTUIeCKu OTCYTCTBYIOT (CM. puc. 1).

B ycnoBusix mepekpbITOro Kapcra MmoBepXHOCTHBIE KapCTOMPOSIBJICHUS TIPEICTaBIEHbI B
OCHOBHOM OJT10/11Ie00pa3HbIMU BOPOHKaMM noriepedHukoM 10 100 M u rimyouHoit He Gosee
5M, a B YCJIOBUSIX OTKPBITOTO KapcTa ¢opMa ux caMasi pa3HooOpa3Has (OJomale-, vyaiie-,
KOHYCO- M KOTJIOOOpa3Hasi), HO ¢ MEHbIIUM TonepedHukoM (1o 30—50 M) u GoJiblieit riy-
OuHoI (1o 15 M). 1151 OTKPBITOTO KapcTa XapaKTepHO TakKxKe HaJlu4ue KapCTOBBIX IT0JIel, Te
TUIOTHOCTh BOPOHOK B TIepecueTe Ha | KM’ JOCTUTAeT ~2 ThIC. IIT. MaKCUMaIbHAS XK€ UX
TUIOTHOCTS (4.9 Thic. WT. Ha 1 kM? — camast BeIcoKas B FOxHoM IIpenypaibe) HaGmonaeTcs
Ha KapCTOBOM TMoJie, B Mpeaenax KOTOPOro B OesbIX MAaCCUBHBIX TMIicax c(HOPMUPOBAHbI
KOPPO3MOHHO-3PO3MOHHbBIE KOJIONIIBI C OTBECHBIMM OopTaMu auameTpoM 5—10 M, riyou-
Hoii 10—12 M. TT10THOCTH KOJOMIIEB HA HEM HACTOJbKO BEJIMKAa, YTO IOBEPXHOCTb ITOJISI
MPEICTaBIIIET COO0M GeMTeHIbl; KOJOAIBI HEPEeIKO OTAEICHBI IPYT OT Apyra JIMIIb Y3KUMU
nepelnieiikaMmu, MMPUHOI MHOTAA He 6oJiee 1 M (puc. 2).

HieeBcKuii KapcTOBO-CIENEOJIOTMIECKU YIaCTOK MpUMeYaTesieH TakKe HaJIMIrueM Ha
npaBobepexbe p. CelleyK MEpPUIMOHAIBHO BBITSIHYTHIX 3PO3MOHHO-KAPCTOBBIX JIOTOB (CM.
puc. 1), B KOTOPBIX pa3rpykaroTcs MOA3eMHbIE BOIbI KYHTYPCKOTO BOIOHOCHOTO TOPU30HTA
B BUJIE COCPEAOTOYEHHBIX HUCXOMSIIUX KAPCTOBBIX POAHUKOB nedutom ot 10—30 go 300—
350 mm3/c. XapaKkTepHO, 4TO POIHUKHU Ha y9acTKe OUEHb YacTO “TOABELIEHbI” 110 OTHOLIE-
Huio K p. Ceneyk. [IpeBbllieHre UX Hall pycioM peku konebiercs ot 30 mo 65 m. [onse-
IIEHHOCTh KapCTOBBIX POJTHUKOB OOYCJIOBJICHA HAJIMYMEM B TOJIIIE KAapPCTYIOIIMXCS TUIICOB
JIMH30BUIHOTO TIPOCIOST TOHKOCTOWCTBIX Mepresieil U MeCYaHMKOB MOIITHOCTBIO 0 7 M, KO-
TOPBII XOPOIIIO TTPOCIEXKUBAETCS Ha TIPABOM OOPBIBUCTOM CKJIOHE PEKM.

CoctaB BoJI Cy/TbGhAaTHBIN KaTbLUeBblil, MuHepanu3anus 2.0—2.2 t/mv>. Bomsl poIHUKOB
M0 OTHOIIEHUIO K KapCTYIOIIUMCS TUTICAM HE arpecCUBHBI. JleUIUT MX HACHIILIEHUS CYIIb-

Puc. 2. KapcroBoe 1oJjie KOppO3MOHHO-3PO3MOHHBIX KOJIOALEB Ha MPAaBOM CKJIOHE NOJUHBI p. CeseyK HalpoTUB
ceBepHoii okpauHbl ¢. MieeBo (Nokia/T'u6pua Here.com).

Fig. 2. Karst field of corrosion-erosion wells on the right slope of the Seleuk river valley opposite the northern out-
skirts of the Isheevo village (Nokia/Hybrid Here.com).
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darom Kanbuus, paccuuTaHHbI 1o Meroauke B.I1. 3BepeBa [1], 61130k K Hym0. To ecTh
METEOpHbIE BOMbI, TTPOiiIst TyTh (~0.5 KM) OT 30HBI TTOBEPXHOCTHOTO CTOKA Ha BOJIOPA3/Ieb-
HOM TIPOCTPAHCTBE K 30HE pa3rpy3Ku KapCTOBBIX BOJI, MIPAKTUUYECKU YTPATUIIN CBOKO pacTBO-
PSIIOIIIYIO CITOCOOHOCTb.

Elte onHO MprMevaTeIbHOCTBIO yUacTKa SIBJISIETCS TO, YTO B TAJIbBETaxX JJOTOB POTHUKO-
BbI€ BObI HEPEIKO MOTJIONIAIOTCS B TOHOPAX, & 3aTéM BHOBb BBIXOJSIT Ha TIOBEPXHOCTbD.

HNIIEEBCKAA IMTEIEPHAA CUCTEMA

NmeeBckas nemepHasi cucTeMa — TPEThsI 110 TIpoTsKeHHOoCTH nemepa FOxxnoro Ipemy-
pajibsi B TUIICAaX, KOMITICKCHBIN MaMSITHUK MPUPOIBI (IaTa MpUCBOeHUs cTaTyca 26.12.1985).
Omna Haxoautcst B 1—1.6 kM ceBepHee ¢. MieeBo u chopMupoBaHa B THUILE U ITPaBOM OOPTY
CpeIHel YacTu 3pO3MOHHO-KAapCTOBOTO JIOTa, YCThe KOTOPOTO OTKPBIBAECTCSI CIIpaBa B JOJIU-
Hy p. CelleyK HalIpOTUB CeBEPO-BOCTOYHOI OKpanHHI cena [7].

Kpatkas ucropus usydyenusa. MineeBckue meniepbl M3BECTHBI MECTHOMY HACEJIEHUWIO C
NIpeBHUX BpeMeH. BriepBble OHM OBbLIM KPaTKO OMMCAaHbl OCHOBOITOJIOXKHUKOM KapCTOBEIe-
Hus u cneneosiornu bamkupun W.K. Kynpsimmoseim [3]. I[lepBbie neTanibHbIe UX MCCIEI0BA-
Hus nipoBeneHbl B 1960—1970-x rr. ekarepuHOyprckumu (I'.B. Bacwibes, 1964 1.) u ypum-
ckumu (B.B. ManynuH, 1974 r.) cnienieorypucramu. [1o3xe u 10 HenaBHero BpemeHu Uiie-
€BCKasl CUCTeMa He TIpHuBJieKaja 0CO0OTr0 BHUMAaHMS CIIEJICOJIOTOB-UCCIenoBaTeNIel u
KapCTOBEIOB, XOTS IIEPUOANUIECKH U3ydalach OMOCIIeIeo0raMu [2] M aKTUBHO ITOCeIIaach
TypucTamMu. [ToBBIIIEHHBIN MHTEpEC K CUCTEME TIOSIBUJICS TTOCJIe TOTO, KaK OHA BOIIIA B Tpa-
HUILIBI IIPOEKTHpPYyeMOro Treorapka “Toparay”. B cBsa3u ¢ atum B 2020 r. Hamu ObL1a IIpoBe-
JIeHa OlleHKa ee HayYHO-TIPUKJIAAHON 3HAYMMOCTU U PEKOMEHIOBAHO YCTAHOBJICHME IS
WineeBckoii cucteMbl 60Jiee BBICOKOTO oXpaHHOTO craTyca [10].

Mopdoiorusi, MopoMeTpusi M reHe3uC cucTeMbl. Bee melepbl cucTeMbl pa3BUTHI Ha BO-
CTOYHOM KpbIJIe MEPUIMOHAILHO BBITSIHYTON aHTUKJIWHAIBLHOM CKIaIKM B TUIICAX KYHTYp-
ckoro spyca (P k) [8]. MolLIHOCTb TMIICOB HajJ CBOAAMU IELIEPbl OTHOCUTEJIBHO NOCTOSIHHA
u coctapiseT 12—17 m [4]. Ilemepa cpopMupoBaHa MOA3eMHBIM BOOZOTOKOM [9] mpu noMu-
HUpYIOIIei NesITeIbHOCTA 3PO3MOHHO-TPAaBUTAIIMOHHBIX TTPOIIECCOB, TTOCKOIBKY BOMIBI PY-
Ybsi BO BCEX TTelllepax Mo OTHOIIEHUIO K TUTICaM B TeueHUe OOJIbIIei YacTu roja He arpec-
CHBHBI, KpOME KPAaTKOBPEMEHHBIX TTaBOIKOBBIX MepHUoA0B. TO ecTh COBpeMEeHHbIE N3MEHE-
HUs MOP®DOJOTMU W MOP(MOMETPUU MEIIePHOM CHCTEMBI OOYCIIOBJIEHBI, TIPEXIE BCETO,
SIBJICHUSIMUA pa3Tpy3Ky TOPHOTO HaBJieHUsI B KAPCTOBOM MAacCHUBE M OOpYIIIeHWEM MOPOI: B
CBoJIax TTelep — IT0 TpelllMHAM HaIlJTACTOBaHUSI TUTICOB, a B MX CTeHAX — IT0 TpeIlrMHaM 6op-
TOBOTO OTITOpA.

HieeBckast cucteMa COCTOUT M3 BOCBMU TOPU3OHTATBLHBIX KOPUAOPHBIX Teliep U UMeeT
18 BxomoB (puc. 3). CaMblii FOKHBIN 1 HU3KO PacHOI0KEHHBII 0 OTHOILIEHUIO K p. Ceteyk
Bxog 1 uMmeeT aGcomoTHYIO BeicoTy 160 M 1 nipeBbilieHre 30 M HaI pycJIOM peKu. AGCOIIOT-
Hasi OTMETKa CaMOTO CeBEPHOTO U BBICOKO pacIiojioxkeHHoro Bxona 18 — 187 M. PaccrosiHue
o TIpsiMoit MexXny HuMu — 600 M. OCHOBHAs YaCcTh CUCTEMBI 3aJI0JKeHa B BEICOTHOM MHTEP-
Basie 160—180 M. BrimensieTcst ABa nellepHBIX YPOBHSI: BEPXHUI CyX0il, B KOTOPOM cHOpMU-
poBaHa Tielepa 2, BepXHHUe YacTH Telep 3, 8, 9 — 1 HIKHUIM ¢ BpeMEeHHBIM TTOA3eMHBIM PY-
YbeM.

Oo61as poTsKeHHOCTh MimneeBckoii memepHoii cuctembl — 1002 M, moiolmaab moja —
4.6 THIC. M2, 06BEM — 9.6 TBIC. M°, IIyOUHA — 26.5 M, aMIuIuTyIa — 31 M. MopdomeTpuue-
CKHUe 1 TMIICOMeTpuyeckue mapameTphl neiep MineeBckoii cucTemMbl MpuBeneHbl B TaoOu. 1,
U3 KOTOPOI BUTHO, UTO camasl MPOTsKeHHas Telliepa CUCTeMbl — Teliepa 3, a camasi KOpoT-
Kas — nerepa 5.
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Puc. 3. MineeBckas mneimepHast cucrema. CoctapieHO aBropamu 1o Marepuaiam: I[.B. BacuibeB, 1964 r.;
B.W. MapruH, P.I1. baraesa, 1971 r.; B.B. ManynuH, 1974 r.; A.K. Aradonos, 1979 r. YcinoBHble 0603HaueHus:: 1 —
BXO/l B TEILEepy U ero Homep; 2 — KOHTYP Ieuiepsl; 3 — MornepeyHoe ceyeHue; 4 — BpeMEeHHbBII BOIOTOK M HaIlpaB-

JICHHWE TeYEHMST; 5 — 03ep0; 6 — OChIIb, KOHYC BBIHOCA; 7 — MPOIYKTHI OOPYIIIEHUsI CBOJIOB U CTeH (111e0eHb, 00J10M-

KM, TJIBIOB); & — yCcTyIl; 9 — TpyOa U I1eJib B IIOTOJIKE TeIlephl.
Fig. 3. Isheevskaya cave system. Compiled by authors based on materials by G.V. Vasiliev, 1964; V.I. Martin, R.P. Ba-
gaeva, 1971; V.V. Manulin, 1974; A.K. Agafonov, 1979. Legend: I — entrance to the cave and its number; 2 — outline
of the cave; 3 — cross section; 4 — temporary watercourse and flow direction; 5 — lake; 6 — talus, removal cone; 7 —

products of collapse of arches and walls (crushed stone, debris, lumps); & — ledge; 9 — pipe and gap in the cave ceiling.

Taoauma 1. MopdoMeTpruiyeckue v ruIcoMeTpuyeckue rmapaMmerpbl MimeeBckoii nelepHoil CUCTeMbI
Table 1. Morphometric and hypsometric parameters of the Isheevskaya cave system

IMemepa %Hflzg];ﬁ:gg?ﬁ’ AGc. BBIC., M HpOTM;HHOCTb’ AMM;ITyﬂa’ IMnomans, M2 O06BeM, M
1 1-2.0x%x2.38 160—173 110 13 330 790
2 2—10.0 x 3.3 170—180 87 10 422 1066

6—7.0x1.5 163—178 260 15 1600 3200
7—-9.0x%x 1.8
4 8—15.0x 1.5 167—182 245 15 1200 3620
9—-10.0 X 6.0
5 12—-2.3x%x2.0 172—177 30 5 70 180
6 13—-33x1.3 174—181 55 7 200 400
7 15—-3.4x%x13 174—179 65 5 200 300
8 17 —-2.0 % 2.0 177—191 150 14 600 1050
18 —3.0 x 2.0

Cpenu ocobeHHOCTE MOP(MOIOrUM Teliep CUCTeMBI, IPEXkKIe BCero, HeOOXOIMMO OTMe-
TUTb, YTO OHU UMEIOT T10 JIBa 1 60Jiee BXO/a, a CAMbIM OOJIBIITUM apKOOOPa3HBIM BXOA0M 00-
snanaet neuiepa 2 (puc. 4). Bxonpl psiga reriep HaXoasTcsl B THUIIE KaPCTOBBIX BOPOHOK WU

Puc. 4. Bxox 2 B nemiepy 2. @oro 10.B. Cokososa.
Fig. 4. Entrance 2 to the cave 2. Photo by Yu.V. Sokolov.
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Puc. 5. Bxon 11 B newepy 5 BecHoit. @orto 10.B. Cokonosa.
Fig. 5. Entrance 11 to the cave 5 in the spring. Photo by Yu.V. Sokolov.

MpeacTaBieHbl KapCcTOBbIMU MpoBajiamMu (puc. 5). pyroit Mopdoorunieckoit ocooeHHO-
CTBIO CUCTEMBI SIBJISIETCS] HAJIMYKE B ITOTOJIKE YACTH TIellep BEPTUKAIbHBIX TPYO, a B KOHIIE
KOPUIOPOB — MTOHOPOB B HaBaJIaX IIBIO WJIN CU(OHOB.

I'maBHOIT OCOOEHHOCTBIO CUCTEMBI SBJISIETCS TO, YTO OTAEJBbHBIE € YaCTU HaXOIsATCS Ha
pPa3HBIX CTaIMSIX pa3BUTHUSA (CITeJieoreHe3a): OT HayaJIbHOM KaHaJIOBOM (MeXmy TemepaMu 1
u 3), BOOHO-TaJIEpeiiHOM (Bce Mellephl, KpoMe IeIlIephl 2), CyXOo-TaJlepeiiHoi (yJ4acTKu
BEpXHETO sipyca B Ieliepax 2, 3, 4, 8), nposajbHoOIi (remepsl 4, 5, 8), 10 3aKJIIOYUTETbHOM —
CTaIMy KapCTOBOM AOJMHBI (YIaCTOK MeXIy TelepamMu 5, 6 u 7). B mpoliioM coBpeMeHHast
HMineeBckasi cuctema mpecrasisijia co0oii eIMHYI0 Nelepy, KoTopasi B poliecce criejieore-
He3a 1 0OpyIIeHHST CBOIOB ObIJIa pa3jielieHa Ha BOCEMb CAMOCTOSITETbHBIX TTeIep.

Bospact cucrembl He MeHee 400 Thic. J1eT. BepxHue aTaxu nemiepsl 2 CyliecTBOBaIu, Be-
posITHO, yKe 1.5 MJTH JieT ToMy Ha3an. JlaHHOe TIpeaITojoXeHe OCHOBBIBAETCST Ha OMOCTIe-
JICOJIOTUYECKOM METOJIe OompeaesieHus Bo3pacTa meiep [2] u Tpedyet yrouHeHus1. CucteMa
MPOA0JIKAeT (DOPMUPOBATHCS M B HACTOSIIIEE BPEMSI.

ITemepHble OTJI0XKEHHS CHCTEMBI TIPEICTABICHBI OCTATOYHBIMU TJIMHAMU W CYTJIMHKAMU,
objioMKaMM U TJibi0aMu rumnca. IlepBrie pacipocTpaHeHBI B CUCTEME IOBCEMECTHO, a Hau-
Oosiblliee CKOIUIEHUE TTOCIENHUX XapaKTePHO JJIs1 KPYITHBIX 3J10B Mellep U MPUBXOIOBBIX UX
yacTeit; Bxon 1 HaxomuTcsl B pa3Bajie KaMHel pasmepom 2.0 X 2.8 M 1 MapKupyeTcsl BbITeKa-
oM pyubeM. [lon Tpybamu Ha noTtosike mneiiep GopMUPYIOTCS KOHYChI U3 HEPaCTBOPEH-
HOTO MIMHUCTOTO MaTepuraja BbICOTOM 10 2 M.

BomgHo-XeMOTreHHbIE OTJIOXKEHUST (CTATAKTUTBI, CTAJIAaTMUTBI W AP.) IJIST TUTICOBBIX MEIep
He XapaKTepHBbI, HO B CaMOIi TIPOTSKEHHOM Tieliepe 3 UMEIOTCSI XOPOIIIO BhIpaskeHHbBIE MeJI-
KU€ CTAJIAKTUTHI M KaJbLIMTOBBIE HAPOCTHI (pUC. 6), MPaKTUYECKU 0oJiee HUTIE HEe BCTpeda-
fo1Mecs B TUIICOBbIX Metiepax FOxHoro [penypanbs. JlocTonpuMeuaTeIbHOCThIO CUCTEMbI
CIY>KUT TaKXKe HAUTMYME B I0)KHOM YacTH OCHOBHOTO KOPUAOPA Tellepbl 3 TUH3bl MADbUHOTO
crekJa (TUIaCTUH MPO3pavyHOro TUIca) MOIHOCTbIO 10 1 M (puc. 7).
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Puc. 6. HateuHo-kanenbHble 00pa3oBaHus B riemiepe 3. ®oro FO.B. CokoJosa.
Fig. 6. Run-off and drip formations in the cave 3. Photo by Yu.V. Sokolov.

Puc. 7. TIpocnoii MmapbuHoro crekia B remiepe 3. @oro FH0.B. CokoJona.
Fig. 7. A layer of “mar’yin glass” (transparent gypsum plates) in the cave 3. Photo by Yu.V. Sokolov.
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Puc. 8. ITonzemuslii pyueii B neuepe 3. @oro F0.B. Cokosnosa.

Fig. 8. Temporary watercourse in the cave 3. Photo by Yu.V. Sokolov.

BoaHo-MexaHUYecKue OTIOXEHHUsI B NeEllepaX CUCTEMBI IMPEACTABIEHB MaJTOMOIIHBIM
(mo 0.5 M) ajutroBUEeM (rajiedHO-CYTJIMHUCTbIE HAHOCHKI), CaralolivM MoMMEHHYIO Teppacy,
c(OpPMUPOBAHHYIO AEATEILHOCTBIO MOI3EMHOTO Py4bs (puc. 8).

MMuKpOKIMMAT M BOJONPOSABJIEHUS CUCTEMbI. TeMIlepaTypHbIil peXUM CUCTEMbl OOBIUYEH
st turicoBbix nemep FOxHoro [Mpenypanbs. TemrepaTypa Bo3myxa kojebieTcs: oT +5—
10°C yleToM B CpeTHUX U JATBHMX YaCTSIX 10 OTPULIATEILHBIX TEMITEpaTyp B 3MUMHUIM Mepro.I
B ITPUBXOAOBBIX M TOHKEHHBIX OTHOCUTEJIBHO BXOJIOB YaCTSIX Telep.

ITo Bceit cucteMe HabJI0gaeTCs Karex. B Mectax MHTEHCMBHOTO Karexa B 3MMHee BpeMs
00pa3yIoTCsI CE30HHbIE JIEASTHbIE CTAIAKTUTHI, CTAJIarMUTHI, CTaJIarHATHI M TOKPOBHBIE HaJIe-
ou (puc. 9).

I'maBHOI TOCTOMPUMEYATETbHOCTBIO CUCTEMBI SIBJISIETCS TTOA3EMHBIN pydei (cM. puc. 8),
PAacXoll KOTOPOTO NP BBIXOIE Ha MOBEPXHOCTh BeCHOI nocturaeT 350 mv>/c. UMeHHO ero
SpoAUpYIolIeil eI TeTbHOCThIO 00pa30BaHa U MPOIOJIKAET pa3BUBAThC CHCTeMa. B BeceH-
Hee TI0JIOBOIbE HIDKHUE YACTH TIEIIEep 3aTallJIMBalOTCS.

CoBpeMeHHas OMOTa Melep CUCTeMbl TIPEICTaBIeHa B IIPUBXOIOBBIX YacTSIX TIEIIep TPO-
IJIOKCEHaMM — OOMTAIOIIMMM Ha TTOBEPXHOCTU OpTaHM3MaMM, CIy4aifHO MOTABIIMMM IO
3eMII0 (akapuMopdHBIe KIIeIN, KOMaphbl, 0a00YKM, MyXU, IayKH), U TPOTJIo(puiIaMu — BU-
JTaMU XKMBOTHBIX Y pACTeHU, CTOCOOHBIMM CYIIIECTBOBATH KaK B Mellepax, Tak U Ha TIOBEepX-
HOCTHU (JIETy4re MBIIIN, TOJyOH, MHOTOHOXKH, XKyKU, MX1). B caMbIX BEpXHUX YaCTSIX CHUCTeE-
MbI BCTPEUYEHBI TPOTIIOOMOHTHI — HOTOXBOCTKU Plutomurus (Collembola) baschkiricus Skorikow
[2], obuTarolue B HaCTOsIIIEe BPeMsI UCKJITIOUUTEILHO B YCJIOBMSIX TIeIEp. DTO eAUHCTBEHHAs
HaxoJKa 9HIEMUYHBIX HACEKOMBIX B TUTICOBBIX netnepax KOxHoro IMpenypaibs.
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Puc. 9. Cezonnbie Haseau B reiepe 3. @oro K0.B. Cokoosa.
Fig. 9. Seasonal ice in the cave 3. Photo by Yu.V. Sokolov.

BbIBOJbI

MineeBCKMit KapCTOBO-CIIEIE0JOTMUYECKUIA y4aCTOK — €AMHCTBEHHBII IO pa3HOOOpa3nIo
IposiBIeHUI cynbdaTHoro Kapcera B FOxuoM [Ipenypanbe n mMeeT 60abII0e HAYIHOE U 00-
pasoBareibHOe 3HayeHre. Ha HeM MoskeT ObITh OPraHM30BaH ITOJIUTOH 110 M3YYEeHUIO TUIPO-
U TEOXHMUHM KapcTa, BEACHWI0O MOHUTOPUHTA C IIeJIbI0 OLIEHKU COBPEMEHHOI aKTMBHOCTHU
pa3BUTHSI KapcTa, MPOoBeIeHUsT y4eOHBIX SKCKYPCH IS LIKOJIBHUKOB U CTYIEHTOB BY30B.

Hanmyre yHUKaIbHOTO KapcToBoro JaHmmadTta u MimeeBcKoit crieieocuCcTeMbl ¢ pa3HO-
00pa3HbIMU, B TOM YHCJIe PEIKMMM KOMITOHEHTaM TIEIepHOI cpebl 3aCIyKMBaeT OpraHu-
3allMU Ha 9TOM Y4YacTKe roCyIapCTBEHHOTO 3aKa3HUKa.

WccnenoBaHue BLIMOIHEHO B paMKax rocyIapcTBeHHOI GromkeTHOI TeMbl Ne 0246-2019-0118.
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Isheevsky Plot as Unique Karst-Speleological Object of the Southern Cis-Urals

A.L Smirnov! * and Yu. V. Sokolov! **
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The article is devoted to the characteristics of sulfate karst in gypsum of the Kungurian stage
of the Permian system in the Isheevsky plot in the lower reaches of the river Seleuk (right
tributary of the Belaya River) in the Southern Cis-Urals (Ishimbay municipal district of the
Republic of Bashkortostan). The regularities of the intensity of distribution of karst land-
forms are established depending on the composition of the non-karst rocks overlying gyp-
sum and its direct dependence on the time of formation of the geomorphological elements.
At the site, the highest density of erosion-corrosion wells in the Southern Cis-Urals was re-
vealed. The characteristic of the Isheevskaya karst system is given, with all stages of the de-
velopment of karst cavities that can be observed here. The general length of the system is
1002 m, the square is 4.6 thousand m2, the volume is 9.6 thousand m3, the depth is 26 m, an
amplitude is 31 m. It was established that the Isheevskaya system in the past was a single
cave, which in the process of speleogenesis and collapse of the vaults has been divided into
eight independent caves. It was shown that due to the rare components of the cave environ-
ment, the system deserves the status of a state natural reserve. It is recommended to create
on the Isheevsky karst-speleological site a scientific testing area to study the development of
sulfate karst and conduct educational excursions.

Keywords: sulphate karst, South Cis-Urals, corrosion-erosion wells, Isheevskaya cave system
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