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HPEAUCJIOBHUE

B yYeHMH O POCCBHIMAX MOJIE3HBIX HCKONACMBLIX OHECHDL HHTEpECHOH H
BAXHOH B MPaKTHYECKOM OTHOLICHHH ABIAETCA NMpobremMa MHUHEpareHHH
TEepPHICHHBIX OTIIOKEHHH B IPEBHEM KapCTe. C HHM CBA3aHBI POCCHIITH 30J10T4,
[UTaTHHBI, KACCHTEPHTA M psaja ApYrux Munepanos. HecmoTps Ha mupokoe
pa3BUTHE KAapCTa B pa3jInyHBIX TEOCTPYKTYPHBIX ofcTaHOBKaX 3€MHOTO LLIapa
¥ IPHYPOYEHHBIX K HEMY pocchinei pa3H000pa3HLIX MOJIE3HBIX HCKOTIAEMBIX,
paboT, MOCBALIEHHBIX BOMpOCaM poccuineofpa3oBaHud B KapcTe, OYEHb
Maro.

10 0OBACHAETCA TeM, 4TO yKa3zaHHasd npobnemMa HaXOOMTCH Ha CThIKE
KapCTOBEACHHS H YYEHHA O POCCHINAX. Ee pemieHHe cTajg0 BO3MOXHBIM B
[ocleJHWe TOAbl, KOrja MOABHIHCE OOBEKTBI [J1A AETANbHOTO W BCECTO-
POHHEr0 M3Y4YeHHs MPOLECCOB KapcTo- H pocceineoGpa3oBaHus B HX B3aH-
MOCBSA3H.

Ha ogHoM H3 06BEKTOB aBTOPAMH C MOMOIIBIO KOMILIEKCA pa3zHoobpa3-
HBIX METOJO0B MOKa3aHo, YTO KapCTOBBIE POCCHINH XapaKTEPHU3YIOTCH COCIH-
puuecKuMH OCOGEHHOCTAMH, NO3BONAIOUIAMH pAaCcCMAaTPHBATE HX Kak
cAMOCTOSRTEIbHBI THI MECTOPOX/ICHHH, CBA3AHHBIX C TEPPHrEHHBIMH (op-
MalHAMH HPOKOTO BOIPACTHOTO AHANa3oHa. ABTOPaM KHHIH HCIIOJI30BAH
ofmupHEIi MaTepHall MO OTAC/]bHBIM PETHOHAM Cubupu, Ypany, a Takxe
JaHHbBIE TI0 3apy6eXHBIM MECTOPOXKIEHHAM, T KapcT GOpMHpPOBAJICA B pas-
HbIX CTPYKTYPHBIX M KIHMATHYECKHX YCJIOBHAX, @ BBITIOJIHAOLIME ErO
MPOAYKTHBHbIE OTJIOXEHUS TMpPEICTAaBICHBI Pa3IHUHLIMH reHe THYECKHMH
THMaMH.

MpusefeHo CpaBHEHHWE MHHEDAreHMM kapcTa Ha niatpopmMax H B
CKNamMaTBLIX 0BNACTAX, AE MpPOUECCHl KapcTooGpa3oBaHHA MPOTEKAIOT
HauboJiee KOHTPACTHO.

POCCHINH B APEBHEM KapcTe OT/IHYaI0TCA cBOeo6pasHeM dbopMHpPOBaHHSA H
pacrpefieieHus [OJIe3HbIX MHHEpAJoB. C yuetom 3THX ocobeHHOCTEH
paspaGoTaHa HOBaf KiacCHpUKauus ?KapcTOBLIX” pocceineii, NpeanoXKeHb!
MeTOabl HX HIYYEHHS M KOMIJIEKC KPHTEPHEB MPOrHO3UPOBAHHS.

H.A. Hluso



BBEJAEHHE

PoccbinHas MHHeparcHHs TEepPHreHHBIX GopMaluil B HACTOsAIIEE BpeMs
pa3zpaboTrana mocratoyHo Xxopomo. O6 3ToM CBHAETENLCTBYHT paboThl
H0.A. Bunu6una [11], U.C. Poxkora [60], H.A. Wuno [91], I'.B.
Hectepenko [49], B.H. IIpokomuyka [55], FO.II. Kasakesuu [29] u mp.
Haubosee coBpeMeHHbie B3rs /bl 10 3TOH NpobiieMe H310XKeHbI B OcnegHEH
moHorpaduu H.A. llluno [91], B koTopo#l YeTKo oYepyeHa yHUBEpCcaIbHAs
cxemMa pocchimeofpa3yroLiero mpouecca H 0coOEHHOCTH AMHAMHKH POCCHI-
neobpa3oBaHHA B KOHTHHEHTAJLHOM H MOPCKOM JIHTOrEHE3E.

OpnHako mpobiieMa MUHEpareHHH KapcTa H3yveHa HegocTaTouHo. Cnabo
HCCNIEOBaHbl 0OIIHE 3aKOHOMEPHOCTH Pa3BHUTHS NpPOLECCOB pocchimeobpa-
30BaHHs B Kapcre, 0coOEHHOCTH HMX TNpOABNEHHA Ha nnatdopmax U B
npenenax cknaavateix obnacreil. B HaBecTHBIX KnaccHHKanMAX paccMaTpH-
BaeMble 00BEKTHI, pa3HOOOpa3Hble MO TEHE3UCY H JMTOJIOTO-palHaIbHOMY
cocTaBy, 0bbeguHAOTCA NoA oBIMKMM Ha3zBaHHWEM "KapCTOBBIE POCCHINH”, B
KOTOPBIX YYHTHIBAETCA TOJIbKO HX Mopdonoruueckuit obnuk [9, 55, 60].

Mex 1y TeM 3aKapcTOBaHHBIE MOPOIbl 3aHHMAIOT OTPOMHBIE TUTOLIAIH Ha
TeppUTOPHHM Halleif cTpaHbl H 3a pybexom. C kapcTom cBA3aHbl pa3Hoobpas-
Hbleé nOJIe3Hble HCKOMAaeMbie, B TOM YHCJIE POCCBIMH 30J0Ta, MJATHHBI,
afMa30B, 0J10Ba, AparoleHHbIXx kamueil u ap. Cpenyu HUX ecTh KpynHei1lue B
MHpPE MECTOPOIECHHs, TAKHE KaK 0NOBOHOCHBIE pocceinu HOro-Boctounoil
A3HH M pocCChINHY aIMa30B AQpPHKH.

ABTOp&I HacTOsALIEH paboThl HAa NPOTAXEHHH MOCTIEAHHX JIET 3aHHMAJTHCh
H3Y4eHHEM POCCHIMHOW MHHEpareHHH JPeBHEro kapcra. bbll npoaHanuaupo-
BaH W 0606LieH MMeroLHiics MaTepHall MO POCCHINAM KapCTOBOro THIA B
pa3subix pernonax Coserckoro Coro3a u 3apy6exubix crpaH. Ha sTanoHHoM
obwekTe, pacronoxenHom Ha cepepe Cubupckoil nnaThopmbl, B TEYECHHE
psa JIeT MPOBOAMINCE PabOTHI, BKIHOYAKOLIME H3YYEeHHE CTPOEHUA H COCTaBa
kapbonaTHoro cybceTpaTa, naneoreoMop@oiornyeckuil aHaJIH3 KapcTOBBIX
dopMm, HccredoBaHKe JIHTONIOTHH, MHHEPAJIOTHH U TEOXMMHH KapCTBLINON-
HAWIIHX OTHOoXeHHH, ocobeHHocTe#l JIOKaNH3alHH B HHX MOJIE3HBIX
muHepanoB. B wurore 3THX paboT O6bUIH BBIABIEHBI TEOPETHYECKHC
NpeaNoChIIKH POCCHINHOM MHHEpPAareHHH B yCJIOBHSIX KapcTa, paspaboTansl
NpaKTHYECKHE PEKOMEH/IaLIHHU [0 POTHO3Y M NOHCKAM YKa3aHHBIX OOBEKTOB.

B Hawane paboThl PacCMOTPEHO COCTOSIHHE MPOGJIEMbl POCCHIMHOM
MMHEpareHHH ApeBHEro kapcra. 3aeck H3nararoTcs o61ue BONPOCH! KapeTo-
obpa3oBaHus M [PELIAraloTCd TEOPETHYECKHE MOfeNH (OPMHPOBAHHA
pOCCHINel B KapCTOBBIX JIENPECCHAX PAa3HOTO THMA.

OcHOBHbIE pa3fie/ibl MOHOIPAa(QHH MOCBALLEHBI APEBHEMY KapcTy H €ro
poCCHINHON MUHEPATEHHH B CKNaq4aThiX W NIaTgopMeHHbiX obnactax. B ka-
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YecTBE MpHMeEpa 3TOr0 SABIACHHA [UIA CKJIaJYaThIX CHCTEM NPHBOANTCH
Vpanbckas pocchiiHAas NPOBHHOHMA, a Aad nnaTtdopmeHHbIX obnacteii
Adpuxano-Apasufickas W Cubupckas nnatdopmel. [lo nepeeiM aBYM
" pernoHaM 0606IIEH H KPUTHYECKH NMPOAHAIH3UPOBAH HMEKOIHicA ony6in-
KoBaHHbIH MaTepuall. Yto kacaetcs Cubupckoii nnatdopmel, To 3TOT 06BEKT
HCMOb3yeTCA KaK MOJIMTOH A pa3paboTKH M KOMIUIEKCHOTO MPHMEHEHHA
pa3Hoobpa3sHbix MeToauk. [IocKoIBKY 3/€Ch HCIIOIE30BaHKHBI OPHTHHATBHbIE
MaTepuasbl asTOPOB, 3TOT pa3leNl 3aHHMAaeT BaXKHYI W GONbIIylO HacThb
paccMaTpuBacMoil paboThl.

3ak04MTENIbHBIE pa3/Iesbl MOCBAIEHb! OGLIHM 3aKOHOMEPHOCTSIM poc-
CHIMHOM MHUHEpPAreHHH JPeBHEro KapcTa H BOMPOCAM THNH3ALHH POCCHIMHBIX
06BKTOB.

KoHe4HO, aBTOPEI CO3HAIOT, YTO NPHUBEIEHHAN KAPDTHHA POCCHITHONH MH-
HepareHHH B YCJIOBHSX [PEBHEro KapcTa HBIAETCH MNEPBOH MOMBITKOM
CHCTEMaTH3HpOBAaTh HMEBILHECH MO 3TOMY BOINPOCY CBEJEHMA M CO3daTh
NPHHLUMIHAILHYH CXEMY YKa3aHHBIX Mpoueccos. B cuny cnoxHocTH U MHOrO-
o6pa3us ONHMCAHHBIX MPHPOJHLIX ABJICHHH HEKOTOPBIE H3JIOKEHHbIE B KHHIE
nosnoxeHus TpebyeT YyTOUYHEHHS H JOTOMHHTeNbHOr0 o6ocHoBanus. [ToaTomy
aBTopbl 6yayT 6naroJapHbl BCEM, KTO BBICKaXET CBOM 3aMeYyaHus Mo
paccMoTpeHHO# npobieme.

Pa6ora BeimonHeHa B LleHTpanbHOM Hay4yHO-HCC/IEIOBATENLCKOM Teo-
NOropa3BeJOYHOM MHCTHTYTE IBETHLIX H 611aropoiHLIX METAJJIOB, IJe Npo-
BeJIeHLl H OCHOBHBIE BHbl AHAJIUTHYECKHX HMCCIIEIOBAaHHH.



COBPEMEHHOE COCTOSIHHUE
NMPOBJEMBI POCCHBITHOW MWHEPATEHUH
JAPEBHEI'0 KAPCTA

B HacToslieM pa3fiejile paccMOTPEHbl BOMpPOCHI TEOpHM KapcToobpa-
30BaHHSA, BO3MOXKHEIE Moaend (GOPMHpPOBaHHS poOCChbinedf B KapCTOBBIX
NOMOCTAX, & TakKe NMPUBOAATCH obIKe CBEIEHHS 0 MUHEPAreHUH JAPEBHETO
KapcTa B pa3/IMYHBIX PETHOHAX 3€MHOrO wapa.

HEKOTOPBIE OBIIME BOIIPOChI TEOPHH KAPCTOOBPA3OBAHHHA

Ipexae YeM paccMaTpWBaTh BOMPOCHI, CBH3aHHBIE C MHHepareHuei
JPEBHEr0 KapcTa, CJIeJyeT OCTAHOBHTHCA Ha OOLIMX BONpOCaX TEOPHH
KkapcToobpa3oBaHus.

I.C. Cokonor [72, c. 26], naet cnenyrouee onpeaenenue: "Kapcer ects
fipoliecc pa3pyLICHUS H YHHYTOXKEHUS IPOHHIAEMBIX PACTBOPHUMBIX FOPHBIX
MOpoJ MOCPEACTBOM FJIaBHBIM 06pa3oM BhilleNaYMBAHHA HX JBHXKYLUHMHCS
sogamu. Kapcr nposenserca B o6pa3oBaHMH pa3’jIMYHBIX [M0J3€MHBIX
nonoctel W OTpHUATENbHBIX (opM penseda, NPHYPOYEHHBIX K CaMHM
PacTBOPUMBIM MOPO/IaM, @ TAKXKe K HEPaCTBOPHMbIM MOPO/IaM, 3a/1EFa0LUHM
HAJl 3aKapcTOBaHHBIMH Tommamu”. M3 npuBeICHHOT 0 ONpeie/IEHUA CEAYET,
YTO CYUIHOCTh KapcTa KaK TEOJIOTHYECKOro SBJIEHHA 3aK/IHHaeTCs B
pacTBOPEHHH OPOA ABHKYIIMMHUCA Bogamu. CnefloBaTenbHO, HeobXo UMbl
YCIIOBHA Pa3BHTHA KapcTa — HAaJIM4YHE PaCTBOPHMBIX TOPHBIX MOPOZX, HX
BOJONPOHHLAEMOCTb, JABMKYLIHECS BO/IbI B HX PAacTBOPAIOLIAA CIOCOGHOCTD,
BBIHOC NMPOJAYKTOB PACTBOPEHHA.

PyKoBOACTBYSCh ITHMH TONOXEHHAMH, PpAcCMOTPHM KOHKpETHbIE
re0JIOTHYECKHE CHTYAllHH, B KOTOPBIX IEPEYHCIIEHHBIE BbILIE YCIOBHA MOTYT
6bITh peanuioBanbl. [To THIY pacTBOPHMEIX NOpOJ BbiAENAOTCH Kapbonat-
Hblil, THNCOBLIA M consHbli kapcT. ITocKoOAbKY BCE TMPHMEDPBI POCCHIMHLIX
MECTOpPOKAeHHIl B KAPCTE CBA3AHbI C KapGOHATHBLIMH TOJIAMH, TO OCHOBHbIE
dakTopsl kapcToobpazoBanus pa3bepeM MPUMEHHTENBHO K ITHM NOPOJAM.

OcofeHHO BaXHBIM [peCTaBAsEeTCH BONPOC O XapakTepe KapcTOBaHHUA
I0JIOMHUTOB M H3BECTHAKOB. MHOTOUHCIIEHHbIE HCCTIEOBAHHS B 3TO# 0671aCTH
NOKa3blBAKT, YTO COOTHOIIEHHE PAcCTBOPHMOCTH [0JIOMHTa H KanbUuTa
(COOTBETCTBEHHO IOJIOMHTOB H H2BECTHAKOB) MOXKET MEHATHCA B 3aBHCHMOC-
TH OT KOHKPETHBIX THAPOXMMHYECKHX M TEPMOJMHAMHHYECKHX YCIOBHH.
PacTBOpPMMOCTb KaJIbIUTa IMTOJNOTHYECKH OJHOPOAHBIX, XHMHYECKH YHCTHIX.
nopoa Heckonbko (Ha 3—50) Bblllle, 4YeM pacCTBOPHMOCTh [I0JOMHTA.
MpucytcTeue B pacTBopax HoHa SO. (3a cYeT cocTaBa cCaMHX BOJI HITH 3a CHET
npumecn anrugpuga CaSOs wuiam runca CaS042H;0) wmenser 93TO
cooTHoweHue Ha obpaTHoe [72]. OnHaKo B peaibHbIX NPHPOIHBIX YCIOBHAX
CTeneHb KAPCTOBAHHSA NOJOMHMTOB W M3IBECTHAKOB 3aBUCHT HE CTO/LKO OT
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pPacTBOPHMOCTH YHCThIX JOJIOMHTA M Ka/lbLIHTa, CKOJIEKO OT MX JIHTOJIOTH-
yeckoii omHopoaHocTH. [IpHCYTCTBHE TIHHHCTBIX H MEPTEIUCTRIX MPOC/IOER B
kapBoHATHBIX TOJILIAX, MPH pa3pylIEHHH KOTOPBIX B 60MLIIOM KOJIHYECTBE
HAaKanjHBaeTCA TJIHHMCTOE BELIECTBO, KOJBMATHPYHOLEE TPEUIMHBI M
NpensTCTBYIOLIEE UAPKYNALAM BOJ, ABIAETCA HEONArONPUATHBEIM pakTOpOM
xapcroobpa3osaHus. KpoMe rimHEI, K MpUMECAM, 3aTPYAHAIOLIHM MpoLece
KapcTOBaHHA, OTHOCHTCA OGHTYMHHO3HOE BELIECTBO, KOTOpOE BMECTE C
rAMHOH B MpOLECCe BHILIENAYHBAHMSA MOPOALI MOKPLIBAET MOBEPXHOCTH
KPHCTAJJIOB KOJJIOMOHBIMH MIIEHKaMH, NPENATCTBYIOMIKUMH NasbHeHeMy
pacTBOpeHHI0 MuHepanoB. HMeHHO mMo3ToMy FJIMHHCThIE H GHTYMHHO3HbIE
pa3HOCTH KapbOHATHBIX MOPOJ XapaKTEPH3YIOTCHA OTHOCHTE/IbHO MEHbIUEH
3aKapCcTOBaHHOCThI0. B paifoHax e, rae u3pecTHAKM comepxat 20—30%
NPHMECH aTIOMOCH/IHKATOB, KapcT, KakK NpaBHJI0, COBEPINEHHO He NMpPOAB-
nsgetca [77]. B cuny ocobennocTel kapbOHaTHOrO CEAMMEHTOTEHE3a, Kak
fymeT noka3’aHO HHXe, HIBECTHAKOBBIE TO/LIM 0b6OralleHsl rIMHUCTBIMH H
6HTyMHH03HHMK NMPHUMECAMH M0 CPABHEHHIO C JOJIOMHTAMH, H NO3TOMY npu
NPOYMX PaBHEIX YCIOBHAX NpPOLECCH! KapcToofpa3oBaHus B HUX NpPOAB-
JIAKTCA MEHEE HHTEHCHRHO.

T pOHHIAEMOCTh KapCTYeMBbIX FOPHBIX MOPOJ 3aBHCHT OT MX TPELIHHO-
BaTOCTH M MOPHUCTOCTH. TpPEIMHOBATOCTh — OJHO H3 OCHOBHBIX YCNOBHH
pa3sBMTHA KapcTa. Bosjbloe 3HaYeHHe NPH 3TOM MNpHobGpeTaeT cTeneHsb
pacKphITHA TepUIMH. Pa3NMyaroT cnelyroMHe OCHOBHBIE TeHETHYECKHE THITHI
TPEIIMH: JIHTOTEHETHYECKHE, TEKTOHHYECKHE, TPEUIMHbI pa3rpy3kH
suiBeTpuBaHus [72]. HambGoneuryro posb B BOJONPOHHUAEMOCTH FOPHBIX
nopon HrparwT TEKTOHHYECKHE TPEIIHHBI, HMEHIIHE NOBCEMECTHOE pacnpo-
crpaneHne. OHM ry60KO MPOHHKAIOT B TOJIIY NMOPOJI M XapaKTepH3YHTCH
Gonbloi BHIAEPKAHHOCTRI. 3TO, B CBOK OYEpENb, OMpeaesiseT mpoca-
yHBaHHE aTMOC(EPHBIX H MOBEPXHOCTHBIX BOJ B Tny6b KapCTyROIUHMXCH
MOpOJ, THAPABIHYECKYIO CBA3b MEXAY OTHE/IbHBIMH BOJOHOCHBIMH TOpH-
30HTAMH H aKTHBHOE Pa3BHTHE KapCTOBBIX MPOLECCOB.

[TopHCTOCTs KapCTYIOIIMXCA MOPON HMEET pa3HOE NPOMCXOXIEHHE.
Pa3nu4aioT NEPBHYHYIO H BTOPHYHYIO MOPHCTOCTh. [lepBHYHAS BO3HHKACT B
nopoje BO BpeMs CEeIHMEHTAlHM W JHAreHe3a, a BTOPHYHAs — BO BpemA
snuredesa. Cpead KapcTYHOIIMXCA MNOPOJ HaHMEHBIUEH MNOPHCTOCTLIO
XapaKTepH3YIOTCS TaJIoTeHHbIE MOPOAbLI, XEMOTeHHbIE HU3BECTHAKH H Mpa-
mopbl. HauBonee WHPOKO TOPHUCTOCTh MpPOSBIEHA B OPraHOreHHLIX
H3BECTHAKAX M DHU(OBLIX JOTOMHTAX, OHA [IOCTHIAET B OTAENBHBIX Cy4Yanx
[NECATKOB MPOLIEHTOB.

IMoxkasaTenem pacTBOPAIOLIEH cOCOBHOCTH BOJ CIIYKHT HX XHMHUYECKas
arpeccHBHOCTH, BhlpaXkaromascs kouueHtpauuedt wonos HCO;, Cl, SO. (8
cpensem B aTMochepHbix Bojax 32,6 mr/a). Kpome aroro mokasarens,
pacTBOpsloILas CNocoGHOCTh NPHPOAHBIX BOJ OMNPEJENAETCd E€MKOCTBIO
pacTBopuTens (JeGHUMT HACHIIEHHA, B Hawem ciyyae KapGoHaTHOM
eMkocThio). Kap6oHaTHas eMKOCTb CBA3aHa C COMEPKAHHEM ArpecCHBHOMH
YrIeKHCTOTHI B JaHHOH BoaHO# cpente u coctaBnsier 50—60 mr/n [72].

TIpOHHIAEMOCTb M CKOPOCTb HHOMILTPALHH MPHPOAHBIX peaKLHOHHO-
crocoBHbBIX BOA 3aBHCAT OT NMPOJOKHTEIbHOCTH KOHTa KTHPOBAaHHA areHTa H
pacTBopsemoro cyberparta. [IpoJomKHTENbHOCTBIO 3TOT0 B3aHMOAECHCTBHA
onpeenseTcs MHTEHCHBHOCTb PAacTBOPEHHA KapCTyrowmuxcs nopoa. Ponk
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HaHHoro ¢akTopa, B CBOK OYEPEb, CBA3aHA ¢ KIMMATOM (KOJIHYECTBO H
PEeXHM BhINAZAEMBIX 0CalKOB) H pesbedom (CKOpocTk CTOKA aTMOCHEPHBIX
Bon). HaubGonee 6naronpuaTeH A npoLeccoB KapcToobpa3loBaHHsa ryMuI-
Hbll Tennell H kapkuil knumart. JocTaToyHO WHTEHCHBHO KapcToobpa3so-
BaHHE MOMET HJTH H B YC/IOBHAX ceMHapuaHoro knumata [84]. [pomomxku-
TENLHOCTh HMHOHILTPAUHH peaKUHOHHOCMOCOGHBIX aTMocdepHBIX BoX
3aBHCHT OT YK/IOHA MMOBEPXHOCTH H CTENEHH €e paculIeHEeHHOCTH, Ompeje-
naroei 6asuc spo3un. Kax nokasanu cnennansHele uccnenaosanns [22, 36],
KapcTOBaHHE kapOOHAaTHLIX NOPO/ Ha BOAOPA3Je/ibHBIX MPOCTPAHCTBAX HAET
B Gonee wupokux MacmTabax, 4eM Ha CK/IOHAX M MPHAOJHHHBIX y4acTKaX.
I'ny6uHa HHOHUALTpalLHH ONpeNesIAETCA YPOBHEM IPYHTOBBIX BOJ, CBA3aH-
HEIM ¢ Oazucom sposun. OTcrofa B reoMopoOIOrHYECKOM OTHOILUEHHH
6raronpHATHRIMA A8 KapcTooOpa3oBaHHA OKAa3biBAKOTCH TEPPHTOPHH,
npeacTaBiAOIINE INHPOKOoe cnabo pacd/lieHEHHOE M1aTO, OrpaHHYeHHOE
J0CTaTOYHO r1ybOKHMH 3p03HOHHBIMH HonuHaMHu. Kapcrosauue ocyiecT-
BASETCS B HA3eMHBIX YC/IOBHAX MpPH [0OCTAaTOYHOM BoAooOMeHe H
MHQUIIbTPAlMH TOPHBIX Mopod. B peanbHbIX reonoruyeckux obcTaHoBKax
TaKUM TpCﬁOBaHHHM OTBEYAKOT MNEPHOABI MEHEMJIEHH3ANHH TEPPHTOPHH,
3Tanbl KOHTHHEHTANIbHOIO0 0CaJdKOHAKOIUJIEHHA B YCJIOBHAX BJIAXXHOr0 HIIH
NEPHOOHYECKH BNIAXXHOI'0O KJIHMaTa. Kak H3BECTHO, B reoJIOTHYeCcKoH HCTOPHH
TaKHE YCIIOBHA COOTBETCTBYKT 3TanaM LIHPOKOro pa3BHTHA NJIOLIAOHBbIX
KOp BLIBETPHBaHHA. YCTaHaBIHBAeTCHA TECHaf CBA3b MEXIOY 3THMH OBYMS
NPHPOAHBIMH SBIEHHAMH: "... MOIHAfd KOopa BhIBETPHBaHHA TpebyeT s
CBOC€ro tbOpMHpOBaHHﬂ TEX WKE yCJ'IOBHﬁ, KOTOpbIE HBOGXO}IHMH IONIA pa3BHTHA
rny6okoro kapcta” [33, c. 142]. 3TOT BBIBOA NO3BOJNIAET BRISBUTH B NIPOIIECCE
reoJIOrHYeCKOro pa3BUTHA TEPPHTOPHH rIIaBHBIE 3Talbl KAPCTOOG pa3oBaHHs.

IMockoneky B HacTosAlEeH MOHOrpagHM paccMaTPHBAKOTCH BOMPOCHI
POCCBHINHONH MHHEpAareHHH B IPEBHEM KapcTe, HEOOXOOHMO OCTAHOBHUTLCA Ha
3TOM noHATHH. [loa NpeBHHM KapcTOM MBI MOHHMAaeM MPOLECC BhILLEIAYH-
BaHHA FOPHBLIX NOPOJ, KOTOPLIK MPOHCXOOHI H 3aBEPLIHJI CBOE Pa3BUTHE B
npouwioM (no rosnoueHa). IIpH H3ydeHHM [OpeBHEro Kapcra clenyeT
Y4HTBIBATh CTaJHHHOCTh mpolieccoB KapcToobpa3zopaHus. HauanbHbiMu
CTaJHAMH €T0 MPOABJIEHHA CIIEAYeT CYHTaTh, Kak moka3aHo II.C. CokonosbimM
[72], obpazoBaHue kaBepH, manee OpekyHEBHAHBIX TEKCTYp, 3aTEM [0JI0-
MHTOBOH MYKH B KapcTyrouuxca nopomax. K 3akIioYHTeNbHBIM CTAIHAM
KapcTOBaHHA OTHOCHTCA BO3HHKHOBEHHE KOPPO3HOHHBIX H 3PO3HOHHO-
KOPpPO3HOHHBIX TOJIOCTeH H 3amoJIHEHHE MX TEPpPHreHHBIMHM nopojamMd. B
CHITy TeX HJIH HHBIX 0GCTOATENLCTB, CBA3aHHLIX C HCTOPHEH reoJJOrH4eckoro
pa3BUTHA TEPPHTOPHH pacnpocTpaHeHHs kap6OHATHLIX OTIOKEHHH, pouec-
cbl KapcTooGpa3oBaHHA MOTYT NMPHOCTAHOBHThCH HAa Pa3JIMYHBIX 3Tanax.
[TosToMy B HCKOMaeMOe COCTOSIHHE NMepedayT AOCTaTOYHO pa3Hoobpa3Hble
$OpMBI KapcTa H KapCTBBINOJIHAIOMIMX OTIOXKEHHH. 31ech HYHO HMETh B
BHIY, YTO TOJIbKO NMOA3EMHBIE KAPCTOBBIE MOJOCTH, 3aKOHCEPBHPOBAHHEIE B
npegenax KapcTYHOIIErocs MacCHBa, OKaXXyTCs B HCKONAEMOM COCTOSAHHH
npakTH4eckd 06e3 H3IMeHeHHs, OCTaBasch HE3AMOJIHEHHBIMHM KapCTOBLIMH
KojnekTopamMi. Bece popMbl OTKPBITOrO KapcTa MEPEXOOAT B HCKOMaemoe
cocTosiHHe, GyayYyH 3aMOJHEHHBIMH KapCTBBIMOJMHAKOIIMMH OTJIOKEHHSIMH.
IlepekpbiBaroliHe KapcTOBble (POPMBI TOJIIH MOTYT JOCTHraTh 3HAYHTEb-
HOW MOIIHOCTH, TMO3TOMY OPEBHHUH KapcT, KaK MpaBuHJIO, HE BBIPAXEH B
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penvedpe. Takum obpa3om, NpoABIIEHHA [PEBHEr0 KapcTa CTAHOBATCH
CCTCCTBCHHBIMH T€OJIOTHYECKHMH 00pa30OBaHUAMH, CIIOXEHHLIMHM Ppa3HO-
00pa3HbBIMH TEPPHUreHHBIMH MMOPOJaMH.

OcobeHHOCTH CTPOEHHS H COCTABA KAPCTBHIMOJHAIOLIHX OTIOKEHHI
OTPaXarT BCIO HCTOPHIO pPa3BHTUS [PEBHEr0 KapcTa, CBSA3AHHYIO C
ONUTEIbHOCTE) W MHOTOKPATHOCTbH) [IPOLECCOB KapcTOOOpa3oBaHMs.
Ipexne Bcero Heo6XOAWMO OTMETHTh APYCHOCTL KAapCTOBBIX IPOLECCOB.
M 3BecTHBIM NPUMEPOM NPOSBIIEHHS KAPCTA HA PA3HBIX BO3PACTHBIX YPOBHAX
KapbOHATHBIX MOPOJ MOXET CIYXMThb JocpeaHeropckuii kaper Camapckoit
Jlyku, rae cpegd TEpMCKHX OTIOXeHHE dukcupyroTcs nOBa 3Tana
kapctoobpasosanusa [72]. M3 3Toro ke mpuMepa clieayeT, 4To B Te4eHHe
reoJIoOrHYecKoi HCTOPHH pErHoHa YCIOBHA U1 KApCTOBAHHA MEHSJIHCH.
[Tepuoasl MOpcKOro ocaJAKOHAKOMJIEHHS CMEHAJHCh KOHTHHEHTAJIbHBIMH
pexxuMamMu, OOGYCNOBIEHHBIMH pPa3HOAMIUITMTYAHBIMH NOAHATHAMH. Ilo-
CKOJIbKY aMIUIHTY/Aa NoAHATHH 6bi1a pa3Ho#, BapbHUpOBaiK U YPOBHH Basuca
KapCTOBAHMA, @ 3HAYMT W Pa3NMYHYI0 ITyOHHY HMENH KapCTOBhIE BOPOHKH
Pa3HOBO3PACTHBIX 3TaMoOB.

Hapsny ¢ HeonuHakoBoH riny6HHHOCTBIO GOPM JpPEBHEro KapcTa HMEKT
MECTO W pa3JIHuHA B UX pa3Mepax 10 BEPTHKAJIH B 3aBHCHMOCTH OT BETHYHHBI
AenynauwonHoro cpe3sa. [Ipossnenue nocne GopmMHpoBaHHA KapcTa o
3aMOJIHAIOUIMX €ro OTJIOKEHHH HOBBIX pa3sHOAMIUIHTYIHLIX NOOHATHH
NMPHBOOUT K pa3IMYHbIM [EHYJAUMOHHBIM CpE3aM pa3HOBO3PACTHBIX
KapCcTOBBIX MOJIOCTEH C BRINOJHAKUIUMHU HX 0T/0KeHusaMH, [Ipu 3Tom maxe
CpeoH OJHOBO3PACTHBIX KapCTOBBIX KOJUIEKTOPOB, pAcnoJIOKEHHBIX B
npeaenax pasHelXx On0KOB, BENMYHHA [EHYJALHOHHOTO cpe3a Oyaer
pa3IuYHOM.

[Ipu ycTaHOBNEHWM BeNMYHHB NEHYNALMOHHOIrO cpe3a IPEBHHX Kap-
cToBbIX GopM Heob6X0AMMO BLIACHHTB, K KakoH uacTW ofuiero paspesa
KapCTBBIMOJIHAIUIHX OTI0XEHHH NPHHAIIEKAT OPO/Ibl, COX paHHBIIMECH B
BOpPOHKaxX Mocjie WX AeHynauuu. Pemenue 3toro sonpoca Ga3upyeTcs Ha
aHaJIH3€ PUTMHYHOCTH KapCTBBIMOJTHAKLINX OT/IOKEHHH, BLIJEIEHUH B UX
pa3pe3e CeAMMEHTALMOHHBIX LMKIOB. Kak MoKa3aHo HHXe, 3amoJIHEHHEe
K4PCTOBbIX MOJOCTEH NMPOMCXOAWT B 3HAYHTEbHbIE HHTEPBAajLl I'E0JIOTH-
yeckoro BpemeHH (1—3 mnH. 7nieT), B TeyeHHE KOTOPBIX YCIIOBHS CEIH-
MEHTaUHM NEPHOOUYECKH TNOBTOpsAloTCA. B psAnme cnyyaes cmena cy6-
aKBaJbHbIX YCJIOBHH 0Ca/iKOHAKOMJIEHUA PE3IKO KOHTHHEHTAILHBIMH COMpPO-
BOXOAeTCA MNOYTH MNOJHBIM ocyweHneM OaccefiHoB u oBpa3oBaHuem
ONOJI3HEBO-06BaNIbHBIX OTJIONKEHHWH, pa3NeNAIIMX CEeAUMEHTAIHOHHBIE
M KJIBL.

W3mMeHeHHe CTPYKTYpHOTO MIlaHa TEPPHTOPHH KAapCTOBOrO MAacCHBA B
XOJI€ Ero reoJIOrH4ecKofl HCTOPHH, ECTECTBEHHO, TIPHBOIUT K CMeHe obnacTei
CHOCa M akKKymynsauuu. Takue HM3IMEHEHHS HYTKO OTpakaloTCs B CMEHe
cOCTaBa KpynHoo610MO4YHOr0 MaTepHaNa KapCTBBITIOHAOLINX OTI0KEHHH.

Hrak, xapakTepHBIMH 4epTaMH JPEBHEr0 KapCTa M BLINOJHSIOILHX ero
OTNIOXEHHUH ABIAKOTCA CIIEAYIOLIHE.

I. SlpycHOCTb B pa3MeLIEHHH KapcTOBBIX (opMm.

2. Hanuuue HecKOJIbKHX ypoBHeil Ba3uca KapcTOBaHHA, ONpENEAIOUIHX
rny6uHy KapcTOBBIX OenpeccHii.

3. Pasublil neHynaiHoHHBIH cpes.



4. TlpoaosKHTENbHOCTh (OPMHPOBAHHA KAapCTBHIMOJHAKIINX OTJIO-
KeHMil, 3apHKCHPOBaHHAN B LIHKJIIHYHOM CTPOCHHH pa3pe3os.

5. CMeHa NMTAOLUX NPOBUHIMNA MO BPEMEHH, OTPaXKeHHas B IBOJIHOLIHH
BeLIECTBEHHOTO rOCTaBa Mopoj — 3amojHuTeNeH kapcTa.

TEOPETHYECKHE NPEANOCBIIKH POCCBINIEOBPA3OBAHHA B KAPCTE

IMpo6nema pocchIMHON MHHEpareHWH B YCIOBMAX KapcTa — Majouc-
cneqoBaHHas o6/acTh reosjorHM pocchimeil. Mexny TeM B Halled cTpaHe
W3BECTHBI POCCHITIH, JIOKATH3OBAHHBIE B Npejenax norpebeHHbBIX KapcTOBbIX
nenpeccut Ha Cpeanem u CesepHom ¥Ypaine (moapoGHO paccMOTpEHBI B
COOTBETCTBYIOLIEM pa3jenie) H HekoTophix paiioHax Cubupn. Jxcmiya-
THPYIOTCA POCCHINHM ajMa30B, JOKa/lM30BAHHBIX B KapCTOBO-3PO3HOHHBLIX
nonunax paiiona JIuxten6ypr (FOxnas Adpuka) 0 B KapCTOBBIX BOPOHKaX,
BLIMOJHEHHBIX BTOpMYHOH Opekuuell kxkuMOepnuTOB palloHa bakBaHTH
(LlenTpaneHas Adpuka). M3BecTHb yHHKa/bHbIE 10 GOraTCTBY POCCHINK BO
BretHame W Kutae. Kak 6ymeT moka3aHO B COOTBETCTBYHOILUMX pasienax
Mon—:orpa(bnu. NMPUBEAECHHBIE NMpHMEPbL  ABJSHOTCA JIMIIL OTOCJIbHBIMH
Cly4asMH B MHOTOBAPHAHTHOH CHCTEME KApCT—POCCHIMb.

MHOroBapHaHTHOCTb 3TOH cHCTeMBI 00yC/OBliEHAa pa3sHbIMH THIAMH
HCTOYHHKOB, MOCTABJIAKIIHX B KAPCTOBLIE NIOJIOCTH noJie3Hble MHHEpAJIHLI, a
Takke pa3jHooBGpa3ueM YcIOBHMil 0CaJKOHAKOIUIEHHS H pocchineoobpaso-
BaHHA B KapcTe.

Pa3fbepemM fBa OCHOBHBIX ciy4as: I — mMOCTaBLIMKOM IOJIE3HBIX
MHHEpPANOB ABIACTCH JOKaNnbHblif HCTOYHHK; II — mocTaBUMK MOJIE3HBIX
MHHEPAJIOB HMEET LUIMPOKOe I[UIOllafHOe pacmpocTpakeHue. B oGomx
ciy4asx, Kpome GoraTcTBa CamMuX HCTOYHHKOB, HX Pa3MEpOB H CTEMEHH
neHynauuy, 6onsloe 3HaUYeHHE ANS pocchineobpasoBaHus BymyT HMETB HX
yaaneHHoCTh oT GacceliHOB aKKyMyNALMH W OCODEHHOCTH OCalKOHaKom-
feHus B pa3HBIX MopdoreHeTHYeCKHX THNAX KapcroBeix Gopm. PazmuyHoe
coyeTaHHe TepevyHCICHHBIX (aKkTOpoB omnpeaenseT pa3Hoobpa3uWe BO3-
MOXHBIX Mogeneil pocceineobpa3oBaHHs B KapcTe.

Moaens | — nokanbHbI HCTOYHHK PAacMoJioxkeH 6IH3KO K KapCTOBLIM
dopMam, B KoTOpbIX GopmupyeTcs pocchinb (Tabu. 1). 3xeck MoxeT OBITH OBa
BapuanTa. [Ipu BapHauTe "a” MoJie3HbIC MHHEPAJbl TPAHCNOPTHPYIOTCA B
KOppO3HOHHblE (OpMBbl kapcTa. TpaH3HT OCYLIECTBIAETCA MyTeM [Emio-
BHAJIBHOIO CHOCa 37HOBHAILHOrO MaTepHajia MJIH NEPEMELUCHHs €ro B
KapCcTOBbIE MOJIOCTH 110 CHCTEMAM KOPOTKHX JIOroB. QUeBH/HO, 4TO NPH ITOM
AHAYMTEILHOTO ObOoraleHua MOJie3HBIM KOMIIOHEHTOM TE€PPHIEeHHBIX OTIIO-
JeHHH pH UX TPaH3uTE He NporcxoanT. Masio GaronpUaTHLI A4 pocehlne-
ofpa3oBaHus H YCIOBHS AKKyMy/slUMH B KapCTOBLIX MOJIOCTAX Koppo-
3MOHHOrO THMA. DTO MM “OTKPHIThIE” BOPOHKH, Kyla NpOAYKTHBHBIH
MaTepuas MOCTyNaeT B BH/E ONON3HEBO-06BaNbHBIX MacC, HIIH KapCTOBBIC
KOT/IOBHHBI, 3aMO/IHCHHBIE 03€PHbIMH BOJOEMaMH. AKBAaTOPHA TaKHX 03ep
06bIMHO HeBenHKa, BONHO-puGoliHAs [eATENbHOCTh NpoTekaeT cnabo,
M03TOMy cenapauus MOJNe3HbiX MHHEpaioB B NpHOpexHOH 30HE ocy-
mecrensetcs B HebGompumx Macmrtabax. B Mectax BnaJeHHs JOroB
dopMHpYIOTCH KOHYChl BBIHOCA, CJIOXCHHBIE TJIOXO COPTHPOBaHHBIMH
NpONOBHATILHBIME OCafikaMH. Takue KOHYChl MOrYT MOCTENEHHO Npo-
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Tabnuua 1

Mopenu pocceineoGpa3oBaHuA B KapcTOBBIX (hopmax

NoKanbHbIAN UCTONMHWUK NUTaHKA

MNyTu TpaHauTa

Mogens 1 l

Proom (merswe 10 kKm)

pacnonoMeHHsIA GacceiH aKKyMynALNK

l Mopene 2

Y naneHHbii (QeCATKW KUNOMeTpos)
GaccerdH aKKyMynauuu

npr

[ e

" Koppo3avoHHsie hopMbl
Kapcra

KapcToBo-3po3voHHbIe
AONUHSI

KapcToso-3p03HoHHbIE
AONWHBI

PocceineoGpazoBaHue
3aBMCUT OT BoraTtcTea
MCTOYHWKE NUTAHMA

PoccsineoBpazoBaHmne

3aBucuT OT Goratcrea

MCTOYHMKA MHUTEHWUA

W FMAPOANHAMUYECKON
cenapauuu

PocceineobpazosaHue
38BMCWT rNasHbiMm o6pazom
OT TMAPOAWHAMMUYEC KON
cenapauun

WCTOMHHUK NUTaHWUA, MMEIOLLMWA
NNOWanHoe pacnpocTpaHeHue

MyTu TpaHauTa

Moaens 3 l

' Moaene 4

PRAOM pacnonoXexHbIA

W OTHOCHTENBHO Y AANeHHbIA

BacceiH aKKYMYNALWK

3HaYMTENBHO YAaneHHbIA
(100 km u Bonee)
BacceiH aKKyMynAuUK

a l

I

g

5 —
Koppo3awoHHeie s KopposuoHHsie Kapcroso-
dopMei KapcTa 3PO3HOHHbIE opMb! KapcTa 3POIMOHHBIE

AONWHBI AONUHBI
Pocceineobpasc no Tuny 1 PocceineoBpazosanunA

He NpOMCXODAMT,
KapcT KOHcepaupyeT
wnu pasybox.saer
cthopMHpOBaHHBIE
paHee pocceinm

PocceineoBpasoBsarmne
Ha nuTepanu




IBHraThes OT GeperoBoif 30HBI K LEHTPY KapcTOBBIX KOTJIOBHH. [IpH 3ToM
rpy603epHHCTHIH TNpPONIOBHH NEpeKpHIBAET TOHKHE O3EpPHBIE OTJIOKEHHS.
IocnenoBaTeLHOE NOCTYIIEHHE HOBBIX MOPIHii PEIXJI0H MacChl IPHBOAMT K
TOMy, 4TO B pa3pe3e KapCTBBHIMOJHAKUIMX OTJIOXKEHHH PHTMHYHO 4e-
penyroTcs oforalleHHbIE NOJNE3HBIMH MHHEpanaMH rpy6o3epHHCTBIE Mpo-
croiikH, pasfieJicHHbIE €1ab0 NPOJAYKTHBHBLIMH OTJIOKEHHAMH.

[Tpu BapuanTe "6” B MoeNH | NoKanbHLIA HCTOYHHK PacnoIoXeH GIH3KO
K KapcTOBO-3pO3HOHHOH mJonuHE. YcCnoBHA pocceineobpazosaHus cTa-
HoBsTcA OoJiee GraronmpHATHBEIMH, Ye€M B BapHaHTe “a”, MOCKOJNBKY B
annoBHalIbHBIX YC/IOBHAX HauMHaeTcs nepepaboTka NpoAyKTHBHOrO Ma-
Tepuana. OOHAKO 3HAYMTENBLHOH COPTHPOBKM H oforaleHHs OT/IOXEHHI
none3HsIMH MHHEpAlaMH He TPOHCXOOMT, TaK KaK B JOJIMHY NOCTYNaloT BCe
HOBBIE MOPLHH PLIXJBIX OTJIOXKeHHH co cknoHos. Takum obpa3om, Mozens
XapaKTepH3yeT YCI0BHsA GOPMHPOBAHHS, THTHYHBIE 1A pOcChinei 61nxHEro
CHOCa, B KOTOphIX GOraTcTBO NMpPOAYKTHBHBIX OTJIOXKEHHH omnpenenseTcs
rIaBHEIM 06pa3oM COJEpPKAHHEM I[OJIE3HBIX MHHEDAJIOB B TNHTAIOMIEM
HCTOYHHKE.

AKTHBHOE poccelneofpa3oBaHHE MOXET TNPOWCXOJWThL HAa yYacTKaXx
KapCTOBO-3PO3HOHHBIX [IOJIHH, PACIIOJIONEHHBIX B HEKOTOPOM YIajeHHH OT
JIOKaJIbHOT'O MCTOYHKHKA NMHTAaHUA Moaensb 2. Bo BpeMs NpogomkMTENBHOIO
a/TIOBHAILHOrO TPAH3UTA POTEKAKOT H3BECTHBIE 1A 3THX yerosuil [11,12]
mpoueccsl THAPOOMHaMHYecKOH cemapauuM, BeayliHe K obpa3oBaHHIO
almoBHankHeix  pocceinedl. I[lpakTHYeckH 37eck MBI HMEEM JEJIO C
JONHHHBIMH POCCHINAMH, HO 06pa3yloUIHMHCA B YCIOBHAX kapcrta. Eme
10.A. Bunubuusim [11] oTmedanocs, 4To popMHpOBaHHE peYHOMH JOJTHHEI B
YCIIOBHAX KapCTYHIINXCH KapOoHATHBIX MOPOJ MPOHCXOOHT KakK 3a CYeT
3po3ud (pacTHpaHHe, BLIKpAlIMBAHHE) KOPEHHOro cybcTpaTa, TaK M 3a CYET
pacTBOpeHHs (KOPPO3HOHHOE BbIIETaYHBAHHE) M3BECTHAKOB H J0JI0-
muTOB. IIpH 3TOM, ecriu 3po3us B KapboOHaTHBIX TOpOAaX B CHIY HX Domb el
MIACTHYHOCTH M TPHCYTCTBHUA TJIHHHCTBIX TPOCJIOEB MPOHCXOOHT MeEHee
MHTEHCHBHO, Y€M B [JIMHUCTBIX CIAHIAX, TO 32 CYET PaCTBOPEHHs (COOCTBEHHO
kapcTrooGpa3osanue) yriaybneHHe [JONMHBL B KapGoOHATHOM IUIOTHKE
NPOUCXOJHT AOCTATO4HO aKTHBHO. Ha CHH)KeHHE POJIH 3PO3MH BJIHAET U TOT
¢aKkT, YTO 0OpPH Ppa3BUTHH MOA3EMHOr0 KapcTa YacTh pEYHOH BOIBI
MOTJ0WAETCS KAPCTOBLIMH MOJOCTAMH.

B cuny Toro uTo pacTBOpeHHe KapOOHaTHOro MNJIOTHKa H3-3a €ro
HEOJHOPOAHOCTH (TNHHHCThIE MPOCIOH, TPEUIHHOBATOCTE) MPOHCXOAHT
HEPaBHOMEDHO, B KOPEHHOM IIOXe MOJHEL BO3HHKalOT pa3HoobpasHbie
HEPOBHOCTH (KapMaHbl, HHIUH, kapHu3bl). ['aneka, momaparowias B 3TH
[OJIOCTH H3-3a MOBLILICHHOH TYp6y/IEeHTHOCTH NOTOKA, ellle 6osiee paccBepJiH-
paer ux. OO6Gpa3zoBaBlIHecs MNOJOCTH OKa3biBalOT GoJibilloe BIHAHME HA
pacnpejefieHde B pycie nojie3Horo komnonenta. OQOLIYHO NMOBLILIEHHAS
KOHLEHTPaLUHs THXKeJbIX KOMIOHEHTOB (UKCHpyeTcs B camoil rimyboxo#
yacTH nnoTtuka. B Goyiee KpymHBIX 3amaJWHaX NPOOYKTHBHBIH MaTepuan
pacrpenenseTcs Ha nogbeMe yraybreHus BHM3 mo Teuenuio. Ilo mepe
3anofIHEHHA KapCTOBO-3PO3MOHHOH JONHHBI OCaJKaMH yKa3aHHbLIE HEPOB-
HOCTH TJIOTHKa MOCTENEHHO 3akKphiBaioTci. B pe3ynbraTe oboralleHHbie
None3HbIM KOMIIOHEHTOM YriyGneHusa pasgendtoTcd OoOeHEHHBIMH H
NyCTbIMH y4acTKaMH, TPHYPOYEHHBIMH K BLICTYNAM IJIOTHKA.
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Ilpy CHHXPOHHOM Ppa3BHTHH KapCTOBHIX H 3PO3HOHHBIX MpOLECCOB
KapCTOBLIE MOJIOCTH 3aMOJIHAIOTCA aJ/IIOBHAIBHEIM MATEPHAJIOM 110 Mepe HX
pocra. Taxkum ofGpasoM MOryT co3aaBaThcs 4Ype3BhiyaiiHo ray6okue
nenpecun (npesnimaroiue 100—120 M), B KOTOPLIX 3a7€ra0T NPOY KTHBHBIE
ocagKd. AKKyMyNsLHs UX NPOHCXOJHT MO THIY KOHCTPAaTHBHOTO aJIJTOBHA.
CpA3aHHbIE C HAM POCCBHINH XapaKTEPH3YKOTCA PACTAHYTHIM MO BEPTHKaIH
MJ1acTOM.

ACHHXPOHHOE 3aMOJIHEHHE KapCTOBBIX OPM B YCIOBHAX 3PO3HOHHOH
[ONHHBI MOMXET HMMETb MECTO B CJyda€ PacnpoCTpPaHEHHA NOJA3EMHBIX
KapcToBbIX mnojocTteif. B nmponecce pa3BUTHA 3pO3MHHO-KAPCTOBOH NONHHBI
NPHCYTCTBHE B €€ NHHINE NOA3€MHBIX KaMep MOXET NPHBECTH K NpoBaliaM.
OG6pylieHHe BeNET K CMELIEHHIO aJITIOBHA M MaTepHasa CTEHOK KaMeEphl H,
cleqoBaTeNbHO, K pa3y60oXHBaHHIO KOHUEHTPALHH NOJIE3HOT0 KOMIOHEHTA.
[lonaswMii B npoBan asulloBHH, o6oralieHHBIX TJIHHHCTO-KapboHaTHBIM
BELIECTBOM, NMOCTYNacT B CHCTCM)‘ NMOoA3EMHOTO TPaH3HTA. an 3TOM MOXHO
npeacTaBuTh, MTO rajieyHas cbpalcum! B HO,CL&BJ'lﬂ}Ol.U,Cﬁ Macc€ OCTAHETCA B
Havaje MOA3EMHOr0 KaHaja B paiioHe npoBana, a B NOJ3€MHOM TpaH3HTE
6yoeT y4acTBOBaTbh Mesiko3epHHcTas ¢pakuuda. Takum obpasom, Haubonee
KPYIHBIE YaCTHYKH POCCHIMHBLIX MHHepanoB 6ymyT cocpeaoToueHbl cpeld
kpynHoo610Mo4HO# o6BanbHOM Macchl, a Honee Menkas (necyaHo-ajieBpH-
ToBasf) COCTaBJIAOIAS HAYHET MHUIPHPOBAaTh B MOA3EMHOM CTOKe, obpa3ys
wHpokuil meid pocceineobpasyoUIHX MHHEPAJOB.

BckpbiTHE 3po3HeH MOA3EMHBIX KADCTOBBIX KaMEP MOXET NPHBECTH K
MCUYE3HOBEHHUIO MOBEPXHOCTHOTO BOAOTOKA H GOPMHPOBaHHIO “ClIENMbIX” PEK.

[MogobHblE CHCTEMEBI XapakTepHbl [JIA pailOHOB pa3BHTHA KapcTa.
HackoJbKO HMHTEpBajbl “HCuesHyBIUEH 4YacTH” pekH 61aronpHATHH "7
poccbineo6pa3oBaHus 3aBHCHT OT 0COBEHHOCTEH re0IOrMYecKoro CTPOEHHA
"cnenoro” yyactka. lllupokuii pasmep NoOHOPHI, NO3BONAKILHA NPOHHKATE B
NoJA3EMHYI0 MarucTpans rane4Hoil dpakuuu, KpyTo# yKIoH "cnenoro” noxa
CO3Jal0T YCJIOBHS MHUrpaldd 0OJOMOYHOro MaTepHaja M Ccenapauuu
10JIe3HOTO BEIECTBA, aHAJIOTHYHbIE C HA3eMHBIM ajuTloBHEM. Ilo-BHOHMOMY,
rugpoauHaMudeckas nubdepeHuuanus 34eck OyAeT MPOMCXOAHTh MeEHee
MOJIHO, TAK KaK Macca FJIMAHHCTOTO BEIIECTBAa “I0JIOMHTOBOH MyKH” GyneT
NpensTCTBOBATL MEpeMELICHHI0 H OOJOMKOB, H 3€peH PpOCCHIMHBIX MH-
Hepanos. Eme mMeHee GraronpUaTHLEIMH JUIS NEPEMELIEHHSA POOYKTHBHOTO
TEppHTeHHOT0 MaTepHajia ABJIAIOTCA MOJA3EMHLIE MATHCTPajiid ¢ MOJIOTHM
YKJIOHOM M OGH/IHEM TJIHHHCTOrO BellecTBa. B 3TOM ciy4ae MOXET HMETh
MECTO MOoNaJaHWe JIHUIL OTAC/bHBIX MHHEPalbHBIX 3€pEH MOJIE3HLIX
KOMIIOHEHTOB B TJIHHHCTBIH cy6cTpaT noJ3€MHBIX BOJOTOKOB.

PaccMoTpuM Temepb BTODOH ciydail, KOrja nocTaBIIHKOM IOJIE3HBIX
MHHEpAJIOB B KAPCTOBLIE MOJIOCTH ABJIAETCA HCTOYHHK, HMEIOIIMHA miomaa-
Hoe pa3BuTHe (cM. Tabn. 1). DTo MoxkeT 6bITh, HANPHUMEP, HCTOYHHK THMA
BKDANJIEHHOTO OpYyJEHEHHs, CEPHH KHJI HJIH TEpPHreHHBIE PYIOHOCHBIE
koMiuiekchl. Eciim Takoil HCTOYHHK pacnoJioxeH BOJIH3H KapcTOBBIX (opm
KOppoO3HOHHOro THma (Mo e ns 3, BapuaHT "a”), TO 3IHAYMTENILHOTO
oborauieHHs None3HbIMM MHHEpalaMH TNPH TPaH3HTe H aKKyMyNsAlLHH B
KapCTOBLIX BOPOHKaX HE€ MNPOHCXOIHT. HOI)TOMy NpHYPOYEHHBIE K HHM
POCCHLINH MO KOHUEHTpaLUWH [IOJIE3HBIX MHHEpAJIOB ONMH3KH K TAKOBBIM B
nuraroleM ucTounuke. Boyiee GraronpuaATeH A pocceineoGpasoBaHus

13



BapHaHT "6” (Momens 3), npH KOTOPOM HCTOYHMK, MMEHLUMH niou@aaHoe
pacnpocTpaHeHue, pa3MbIBa€TCA KAPCTOBO-3PO3HOHHOM Aonuno. [IpusTom
OCYLIECTBJACTCH NOANMTKA NPOAYKTHBHBIM MAaTEpPHAaIOM Ha BCEM [POTH-
weHUH hopMupyrolleiics POCCHIMH.

B ycrnoBusix aiOBHAJIBHOH aKKyMYJISLMH NPOHCXOAUT aKTHBHAA nepe-
paboTka TEppHTreHHBIX ocajkoB. B pesyiabTaTe B nNpelnenax KapcToBO-
JPO3HOHHO [OJNMHBI BO3HHKAIOT CTpyiHuaTbhle KOHLUEHTPALHH MOJE3HBIX
MHHEpaJloB.

PaccMOTpeB MOZIeNTH pocchineo6pa3oBaHUs B KAPCTOBBIX KOJUIEKTOPAX B
YCTIOBHMAX JIMTOTEHE3a, OCYIECTBIAEMOr0 BO BHY TPEHHUX DacceliHax ocanko-
HakoIUieHus (03epa, 6o0Ta, pedHbIE JOJTHHEDI), HEO6X0AHMO OCTAHOBHTLCA HA
BO3MOXHBIX MpOLEccax pocchineofpa3oBaHUi B KapCTOBLIX KOJ/UIEKTOpAx B
yCIOBHAX NpHOPEXHO-MOPCKOH 30HBI ceguMeHToreHesa (mozens 4). C
no3uuMu obueil Teopuu pocchimeobpaszoBaHus OaHHas obnacTk npen-
ctaBnseT coboill koHeuyHble OacceliHbl 0CAOKOHAKOMIEHHS, B KOTOpBIX
(GOpPMHPYIOTCH NPEHMYIIECTBEHHO POCCHINHK AabHEro cHoca [55].

Mo xnaccupuxkauuu H.A. Iuno [91], 3TH pocchinH OTHOCATCA K
JHTOpanbHLIM, crneuuduka HX obOpa3oBaHHA CBf3aHa C TEM, 4YTO OHH
BO3HHMKAIOT Ha [IpaHHLE CMEHbI THMOB JIMTOr€HE3a: KOHTHHEHTANIbHOTO
MopckuM. JIn1s paccMaTpHBAeMOT O HaMH Clyuas BaXHO, 4TO OCHOBHas Macca
NpOAYKTHBHOTO BELIECTBA [MOCTYNaeT B 30HY JMTOpald B MpoLecce
aNTFOBHAILHOTO cHOCa 06JIOMOYHBIX MOPOM C KOHTHHEHTOB, MO3TOMY 3/IECh
06pa3yroTcs POCCHINH MOIBHXHBIX MHHEPAnoB (M TOHKas Qpakius majo-
MONBUXHBIX), KOTOPBIE JIEFKO TPAHCTIOPTHPYIOTCSA PeYHLIMH MoTokamu [91].
CnenoBaTeNlbHO, OHH SBJAKOTCA THITHYHBIMH POCCBHINAMHU JajIbHEr0 CHOCA C
XapaKTEPHBIM COCTABOM [OJIE3HBIX MMHEDPAJOB (KacCCHTEPUT, UHPKOH,
WIBMEHHT, PYTHJ, MoHauuT, anmasbl). ObOpazoBanne HakomneHHH 3THUX
aJUTOXTOHHBIX MHHEpAJIOB OCYIIECTB/ISETCS 3a CYeT THAPOJHHAMHYeCKOH
cemapalli¥ B fpouecce KonehaTeNbHBIX BO3BPATHO-NOCTYNATE/NbHbIX [ABH-
#eHuH BoxHo#l cpenbl B BonHo-mpuboiiHOH 30He. IIpM HMHTEHCHBHOM
BOJTHEHMH MPOHMCXOOHT Pa3MbIB TUIHKEBBIX OTJOXKEHHH, a B CNOKOHHBIX
YCITOBHSAX — AaKKyMyJAlus ocaakos. B pesynsraTe Takoro xapakTepa
NBHXEHHH poccbineobpa3yrolie THKeNble MUHEDAJIbl Pa3sMEIAOTCA B BHIE
MaJIOMOLIHBIX MPOCJIOEK, MOJOr0 HAKIOHHBIX B CTOPOHY MOPA.

B Moze/H KapcT-IuTOpaibHas akkyMyauna (M o ne n b4, Bapuant "a”)
NpeACTaBISETCH BO3MOXHBIM Cly4alf, KOraa ocafikH miska, 3akKiko-
YaoLIMe POCCHIMH MOJE3HBIX HCKOMAeMBIX, (POPMHPYIOTCA Ha 3aKapCTOBaH-
HBIX KapbonaTHeIX nopogax. Toraa B npolecce pa3BUTHA 1036 MHOTO KapcTa
MOTYT mpou30fiTH 06Banbl H 06pylIeHHe YaCTH MPOAYKTHBHBIX TIISKEBLIX
oTnoxeHuil B KapCTOBBIE TONOCTH, @ YacTh BOPOHOK OyHeT 3akiroyaTh
NpOAyKTHBHBIE IMIsKeBble ocaakd. B nocreayromem oHM MoOryT 6BITH
3achinaHbl ¢ GOPTOB BOPOHKH Bonee MO3THHMH TNPHOPENKHO-MOPCKHMH
06BanbHBIMH OTJIOKEHHAMH, @ B CJIyYaé PErpeccHH MOps — HOBbIMH
MOPUMAMH KOHTHHeHTanbHbix Hakonnenui. Takum obpasom, B NaHHOM
BapHaHTE B KaPCTOBBIX MOJOCTAX MPOHCXOAHT KOHCEPBAUMs POCChINed Wi
HX mocneayroiiee palyboxuBaHue.

[Ipu 3aTonyeHHH HacTyNalMKM Mopem (Mozenb 4, BapHaHT ”6")
KapcTOBO-3PO3HOHHOMH JOJIMHBI JIEFKO MpPEACTABUTE, YTO MPH 3aXOPOHEHHH
naHHOH (GOPMBI B MCKONAeMOM COCTOSHHM OYOYT MPOABIEHBI 110 MEHbILEH
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Mepe /[Ba NPOAYKTHBHBIX YPOBHA POCCHINE3AK/IHOYAKOIMHUX OTJIOKEHHI,
HWKHHMH, NPEACTaBIAKUIMNA anaoBHH NepHoNa KOHTHHEHTAJIBHOTO JIMTO-
reHe’a Ha TEPPUTOPHH PAcIpPOCTPaHEHHS KapCTOBO-3PO3MOHHBLIX CHCTEM, B
koTopoM GOPMHPOBaHHE DOCCBINHBIX KOHLUEHTpaUHii MPOMCXOAHIO IO
rHAPOAMHAMHYECKMM 3aKOHAM PEYHOro TpaH3WTa, H BepxHuid, chopmu-
pOBaHHBIH IUISHKEBHIMH OCaJKaMH, ABJIAIIIAMHCA TPOAYKTAMH THAPO-
JHHAMMYECKOH cemapanue BO3BPATHO-NOCTYNMATENbHBIX NBHXCHHE BOOHOM
cpeabl BosHO-mpuGoHHO# 30HBL. PacrpeneneHne B JaHHBIX OTJIOKCHHAX
KOMILIEKCA poccrineofpa3yolMX KOMIOHEHTOB MOJYHHEHO TEM XKE 3aKOHO-
MEPHOCTAM, KOTOpBIE XapaKTepHbI A/ JIHTOpajbHEIX pocceineil [91] u
6BIIM pacCMOTPEHBI BBILLIE.

TpuseneHHBbIH aHATH? pa3aHYHBIX MojeNel CHCTeMbl "KapcT-pocchirne-
ofpa3oBaHHA” — O/IHa H3 NMOMNBITOK BLIAE/NIHTL OCHOBHBIC aCMEKThl B3aHMO-
OTHOLIEHHMH 3THX ABJAEHHH M Ha 3TOM OCHOBAHHH ONpEAESHTh BEAyLIHE
3aKOHOMEPHOCTH 00pa3oBaHHs pocChINell B KAPCTOBLIX [ETPECCHSX.

[pusenenHble MOZJENH, O4YEBHIHO, HE MCYEPNBIBAIOT MHoroobpasus,
3TOr0 NPUPOJHOTO SABJICHHS, ¥ B MPOLECCE MOCHEAYIOLIMX HCCleJ0BaHuH,
BEPOSATHO, MOABIAKOTCA HOBbie GOPMbI PACCMOTPEHHOrO B3aHMOAEHCTBHSA.
KpoMme Toro, NpWBeACHHbIE MOJENH JIHIIL B cambix obuwux ueprax
ONMHCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTH pocchineobpa3oBaHHA B KapCTe.
Oco6EeHHOCTH 3TOr0 B3aMMOAEHCTBHA paccMaTpPHBAIOTCA HAa KOHKPETHBIX
npHMepax, aHAJIH3UPYebIX B MOCAENYIOLIHX pa3fiesiaXx KHHIH.

0B30P POCCBINMHOA MHWHEPATEHHM JAPEBHEI0 KAPCTA

Ha npoTsMeHHH /JIMTEJLHOH TeosorHYeckod HMCTOPHH B Tpejenax
KOHTHHEHTAJbHOH cywu GbuiM o6pa3oBaHbl pa3HOBO3PACTHbIE TeHEpaLHH
KapcTa, caMble IpEBHHE M3 KOTOPBIX OTHOCATCA K nokeMbpuio [33, 34, 83].
OuennBas MaciuTabel pa3sBUTHA 3TOrO MPOLECCA B HACTOALLEM H MPOILIIOM,
JOCTATOMHO YyKa3aTh Ha TO, YTO Ha 3€MHOM llape Miollajb, 3aHATaA
kap6OHATHBIMH NOPOJAMH, cOCTaBiAeT 40 MIH. KM?, THNCAMH H aHTHPH-
TaMH — 7 MJIH. KM’, KaMeHHOH conbio — 4 maH. km’. Ha tepputopun CCCP,
paBHOii 22 MIH. KM’, IOBEPXHOCTb [APEBHETO IIyGHHHOTO M MorpeGeHHoro
KapcTa gocTuraet 18 mum. kM’ [42].

IMockonsKy cpend GakTopoB, KOHTPOJIHPYIOIINX pa3MelleHHe KapceTa,
OHHM H3 TJIaBHLIX ABJfAETCH TEKTOHHYECKHi, BO MHOTOM oOmnpeaensiomui
06cTaHOBKY HaKOIMJIEHHA KAapCTYIOLMXCA MOPOJ, X MOIIHOCTH, 3aJleraHue,
CTeneHb JUCIOLHPOBAHHOCTH M NPOHHLIAEMOCTH, paOHHpOBaHHE KapcTa
YacTO MPOM3BOJMTCA Ha reoTekToHuveckoit ocHore [17, 42, 82, 83]. B atom
clydae BBIAENAETCH KAPCT CKJIAM4ATBIX COOPYKEHH H CONPAKEHHBIX ¢ HHMH
nporu6oB ¢ AHCIOLHUPOBAHHBIM KapPCTYOMIMMCA CYOCTPaTOM, & TAKKE KapeT
nnatdopM (MOYTH TOPH3OHTANIBHOE 3aJieTaHHE KapCTYHIUHXCA NOpoJ
nnatdhopMerHoro d4exsa). B mnpenenax 3THX KpynmHbIX nojpa3sfelieHHH,
OTBEYAIOIHX KAPCTOBBLIM CTPaHaM H MPOBHHUHAM, BLIAEAOTCS OTAEbHBIE
obnactu, pa#ionsl, yyacTkd. C HMMH cBA3aHbl pa3HooOpa3sHbie MoJe3HbIE
HCKOMaeMble — pyaHbIe (30J10TO, MapraHell, HHKeJb, JKeJle30, OKCHTLI U p.)
u HepyaHbie (pochOpHUTEI, OTHEYNOPHBIE U TYTOMNIABKHE TJTHHBI, TTHHHCThIE
[IUTMEHTBI), BKTIOYAIOIHE POCCHITH TAKEILIX MUHEPATOB (30J10TO, a7IMa3kl,
KACCHTEPHT, TAHTAI0-HHOGATEI, CAMOLBETHI H AP.).
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Huxe, MCmonb3ys NPHHLMI re0TEKTOHUYECKOro paHOHHpOBaHWSA, pac-
CMOTPHM MMEIOLMECH CBEJCHHUS O POCCHINAX, NPUYPOUYEHHBIX K JIPEBHHM
KapCcTOBBIM JAenpeccuaM. 31ech Mpex e BCETO CIENYET OTMETHTEL, YTO TaKHe
POCCBHIIH COCPEJIOTOYEHbI TJIaBHBIM 06pa3oM B mpefenax ckiaaavYaTbiX
COOpYXEHHH B CTPOEHHH KOTOPHIX NPHHHMAIOT y4acTHe KapGoHaTHRIE
MOpOabl, HacTO MPOCTPAHCTBEHHO COMPSAKEHHbIE HJIM HENOCPEACTBEHHO
BMelllafolllHe KOPeHHbIE HCTOYHHKH MOJIe3HbIX MUHepasos. Haubonee apkum
NpHMEpPOM KOHIEHTPALHH pPocchinei B KapCTOBLIX MOJIOCTAX ABJIsgeTCs ¥ pan,
rie ¢ HIMH CBA3aHBI POCCHINH 30J10Ta, MIATHHB], @ TAKXE POCCHINH APYrHX
MHHepalioB. B 3ToM persnoHe rnaBHbIe 3MOXH KaPCTO- H pocchineobpa3oBaHus
nanarT Ha BepXHHH Men W onuromeH. Pocceinmu, obpa3oBaHHBbIE 3a CYeT
nepepaboOTKH MPOOYKTHBHBIX KOpD BBIBETPHBAHHA, NPHYPOYEHBI K MNpoO-
J0JIbHBIM 3PO3HOHHO-CTPYKTYPHBIM JIEMPECCHAM, BBIMOJMHEHHBIM PBIXJIBIMH
OTNIOXEHHUAMH Me30-KaifiHo301.

Poccoinu 30710Ta, CBA3aHHBIE C JAPEBHHM KapCTOM, H3BECTHBI TAKKE B
cknagyatoM obpamnenun rora Cubupm: Enuceiickom kpsxe, KysHeuxom
Anatay w Topuoii IHopun, Canmaupe, Bocrounom Casne, [laTomMckom
Haropse.

Kapcross oGnacte EHmucelickoro kpsxa npeactarisieT cob6oi HH3KHE
ropsi ¢ abcomoTHeiME oTMeTKaMu 500—1000 M (B cpeanem 600—700 m).
O61HMK COBpEMEHHONTO pefbeda onpenenseTcs IPO3IHOHHBIM pacyIeHEHHEM
Me3030HCKHX [eHYOAlHOHHLIX MOBEPXHOCTe#, BeIpabOTAHHBLIX Ha CKJIaI-
4aTHIX CTPYKTypaX CeBepo-3amajHOro mnpocTHpaHud. OuepTaHus Kpsxa
COBMAgalT C AOKeMOpPHHCKHM MeraaHTHKIMHOPHEM, B Sgpe KOTOpOro
ofHaXalwTCA MOPOALI apxes, a Ha KPbUIbAX — BEPXHENpoTepo3oickue H
Gomee Momoawle OTHOXeHHA. YacTad NepeMexaeMoCTh JIHTOJIOTHYECKH
pa3’sHYHBIX MMOpPOX OmNpefenuia (OPMHPOBaHHE BBITAHYTHIX TIpaAd H
MOHHXEHHH, KOTOpBIE COBMAIAI0T C BBIXOJAaMH KapOoHATHBIX H KapGoHaTHO-
TEPPHTEHHBIX OCAAKOB HIH NPHYpOYeHBl K o6nactaM  HauOOBIIHX
onyckaHui (rpabensi, cunknuHanu). IpesHuit xapct Enuceiickoro xpsxa
6611 pa3sHooOpa3Hee U pa3BUBajicd HHTEHCHBHEE, YeM COBpeMeHHbIH. 3aech
BblensAeTCA ABE 30HbI Pa3BHTHA KapcTa — LEHTpaJibHadA M BocToyHas [12].
IepBas 3anumaet TaTtapckuii anTuknunopuii (TaTtapckuii, MypomxuHCKui B
CynaKIIHHCKHAI KapcToBbIe pafioHBl), AP0 KOTOPOTro cararoT KapboHaTHBIE
nopoabl BepxHero keMGpus. BTopas 30Ha 0XBaThIBaeT BOCTOYHBbIE paHOHbI
kpsxka — Kuprutuackuii u gp. Kapcryrwomuecs kapGoHaTHBIE NOpoAbl
BCTpPEYEHB! B pa3pe3ax pHpes, BEHOa, U HHXKHEro keMbpusa. 3To NOJTOMHTEL,
MpaMOphl H MpaMOpH3OBAHHBIE H3BECTHSKH, CyMMapHas NOBEPXHOCTb
KOTOpbIX focTHraeT 6,4 ThHIC. kM’ [82].

Hanbonee HHTEHCHBHOE pa3BHTHE KAPCTOBLIX MPOLECCOB NaJacT Ha MENT H
najeored, korga 6bina cOOpMHpPOBaAHA MNPOAYKTHBHAA HAa OOKCHTHI
MYpO/DKHHCKas CBUTA NalleoleH-30LeHoBOro Bo3pacta [13]. 3TH ocaaku
BHIMOTHAIOT JA0JHHOOOpa3Hble MOHHXEHUA H I0JIOCTH (BOPOHKH, KOTJIOBHHBI,
L1eJTH, KOJIOALBI, MaxThl) riy6uHo mo 200—250 M u nnomaasio go 40000 M
[12]. 3onoToHoceH HeoreHoBbll U yeTBepTHYALIH KapcT. Ha cerepe Enunceii-
CKOTO Kp#’ka HeOreHOBBIE POCCHIMH H3BecTHEI B Hounmuncko# nenpeccuu u
Mio6xomckom rpabene. Ha ero ceBepo-BOCTO4HOMH OKpauHe, CIOXKEHHOH
TepPPHTEeHHO-Kap6OHATHBIME [OPOJAMH HHXHETO KeMOpH#, COXpaHHMJIHCH
aJIIOBHANBHEIE H aJIHOBHAJIbHO-IENIOBHANLHEIE KPACHOIBETHRIE 30J10TO-
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HOCHBIE OTJOXEHHSA, BbINOJHAKIIHNE KapcToBbie BOpoHkH. IlocnenHue
BuipaboTaHbl B M3BECTHAKAX, Y4CTO "HAHW3aHbI" Ha OTpaHUYHBAOLIHE rpaben
pa3noMsl. B BepXOBbAX OJHOTO H3 pY4YbeB OT/IE/bHbIE BOPOHKH, Crpyn-
MUPOBaHHBIE B LENOYKH, JOCTHTalT B nonepeyHnke 300—400 M u umeroT
rnybuny 20—30 m [39]. Cpeau xapcTBBINOMHAKIIKX OTI0XEHHH, 06uasn
MOLIHOCTb KOTOpbiX pgocturaer 20 M, BBIJENAOTCA NEPEOTIIOKEHHbIE
NpOAyKThl KOpbl BHIBETPHBAaHHSA, aJIJIFOBHH, CMBITHIA ¢ BHICOKHX Teppac, H
OjeJIe3HeHHbIE NOPOaLI H3 30HbL pa3ioMa [78]. CxoOHble poCCHINH BbIABIJICHb]
TakXe B BEPXOBBbAX APYrHX py4beB. Bce oHM mpuypoueHBl K ¢parmMeHTam
ApeBHe#t peuHo#t cetu, obHapyXeHHEIM Ha BOJOpa3slefiaX WJIM BBICOKHMX
Teppacax ¢ OTHOCHTENbHBIMH npeBbllueHUAMH 100—260 m [59].

H3BecTHBI pOCCHINE KapCTOBLIX BOPOHOK, PACNIONOKEHHbIE O IHHILAMH
COBpeMEHHBIX HoAWH. OOHa W3 HHUX 3aleraeT B KapcTOBOH BOPOHKE,
3a/10%EHHON B CHJIBHO TPEILHHOBATHIX M3BECTHAKAX BOJIHIH HX KOHTAKTa C
MeTaMOp(H30BaHHBIMH claHUaMH. Ee NpOTAKEHHOCTH HECKOJBLKO COT
MeTpoB, mupuHa 230 M, HenomHas BcKpbiTas rnybuHa 20 M. 3To ApeBHaAs,
HBIHE BblpaboTaHHAs POCCHIMNb.

HecMoTps Ha pa3nuyHble YCIOBHA 3ajIEraHMs, PACCMOTPEHHBIE POCCHINHA
HMEIT 06IIHe YepThl, K KOTOPBIM OTHOCATCSA CJIEAYFOILIHE: TPHYPOYEHHOCTh K
norpeGeHHBIM KapCTOBBIM MOJOCTAM, 3aJIOXKEHHBIM  Ha KapboHaTHOM
cybcTpaTe WM Ha HMX KOHTAKTE C METaMOP(H30BaHHLIMH ClaHIAMH,
NpPOCTPAaHCTREHHAN CBA3b C IHHEHHBIMH JenpeccHsMH, rpabeHaMH i OrpaHu-
YUBAIOUIHMH HX pa3ioMaMH, 61U30CTh KOPEHHBIX HCTOYHHKOB, MPOOYKTHI
pa3pyilleHHs KOTOPbIX (MepeoT/I0XKeHHbIe KOPbI BLIBETPHBAHHA) N10ONAaH B
KapCTOBbIE BOPOHKH, YTO OMPEETHI0 TIMHHCTOCTh H MIIOXYH0 COPTHPOBKY
30/10TOHOCHOTO OCafKa H pPacTAHYTHIH MO BEPTHKANH IJIACT.

Cxo/iHEIE IO BO3pACTY, TeHe3UCY W MOP(HOJIIOTHH POCCHINH H3BECTHBI H B
IpPYrHX KapcTOBBIX obiacTsax ckiaguatoro obpamnenus tora Cubupm.

Kapcrosas obnacts Ky3nenkoro Anatay u IN'opHoii lllopun oxsaTsiBaeT
cpeasne u Hu3lkue ropsel (abconmtoTHeie BhiCOTHI mo 2000 M), a Ha rore
npejicTaBiaseT MeEJKOCONOYHHK, Ha (OHE KOTOPOTO BO3IBBILIAKTCA OT-
menbHble BepiidHbl 0o 1700 M. 31eck BeIgeNfeTcs HECKOJNBKO KapcTOBBIX
paiioHoB, cootBeTcTByroiHX Konmomckoit u Kuiickoit cxnagyaTo-6noxo-
BbIM 30HaM, Mpacckomy u BexxeHeBCKOMY cpeIMHEBIM MaccuBaM | 1p. [Ipu
obwell miomanm, paBHOH 52 THIC. KM’, TOBEPXHOCTh KapCTYHOUIMXCA
kapboHaTHeIX nopon pudes, BeHOA H HHXHerc KemMOpus cocTaBnser
11, 2 Teic. kM* [83].

Hawubonee ppesBHuit norpebeHHBIi KapeT oTHocuTcs K KeMOpHIO
(VYcunckoe mecTopoxpaenue mapradua). lllupoko mnposeren Men-naneo-
reHOBBIH KapcT, ¢ KOTOPBIMH cBA3aHbl 60KCHTHI H ochopuTel. KapcTossie
dbopmbl 3TOH BO3pacTHOH reHepauud, obHapyxkeHHble Ha abconmoTHBIX
otMeTkax mo 1100 M, npeacTaBneHsl KOTNTOBHHAMH M BOPOHKaMH riayGuHoi
mo 120—150 m. B Kysnenkom AnaTtay npeanojaraercs 30JJ0TOHOCHOCTh
OTNONEHHH HHXXHEro MeNa, KOTOpble HMEJIH B NPOLIOM IIHPOKOE
pacnpocTpaHeHye, a HbIHE COXPAaHH/IHCh B KAPCTOBLIX BOPOHKaX ‘m}if?‘

ManeoreHoBblil 30/0TOHOCHBI KAapcT M3BECTEH B  KOKHOW or9aeTh'i
Kyauenkoro Anaray [39, 80]. 3nech pocchiny NpocTPaHCTBEHRO TArOTEIOT K+
PYZIOHOCHO# 30HE Pa3/IoMOB, B Mpefieiax KoTopoii riy6uHd BpOHHKHOBEHUS
XHMHYECKOro BhIBETpHBaHHUA AocTHraetr 50—60 m. Hpon)?k‘?hi pa3pyuicHs
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30JI0TOHOCHBIX KOp (anNHBHAIBEHO-CIIOBHAIbHBIE KPACHOIBETHLIE OCA/IKH)
BBINOJIHAKT 3aNaguHEI, PacroNoXkeHHbIE Ha Teppacax BeicoToi 100—120 m.

HeoreHoBrle 30/JI0TOHOCHBIE KAapPCTBLIMONHAIOIIHE OTIIOXEHHS OMHCAHBI
HO.II. Kazakepuu B IopHoii llopuu [29], roe oHM npuypoueHbl K OHHULLY
JpeBHeR “Boopa3aensHOH” HOMUHBL. 3[€Ch LIKPOKO Pa3BUThI TAKXKE HHKHE-
YeTBEPTHYHBIC a/I/IOBHAJIbHBIE POCCHINH KapCTOBLIX ,C[Cl'lpCCCHﬂ.

Kapcrosas obnacte Canaupckoro Kpsxa npeacraBnseT coboil He-
BeICOKOE cJ1ab0 BCXTTOMJIEHHOE IJIOCKOTOpbe ¢ aBCOMIOTHBIMH OTMETKAMH
400—500 M, HaJ MOBEPXHOCThIO KOTOPOrO BBIAENAIOTCA OTAE/bHBIE CONKH-
octaHnbl. [leHenjieHU3HpOBaHHAA MOBEPXHOCTh [UIOCKOTOpbs BhipaGoTraHa
Ha CJOXHO [OWC/IOUMPOBAHHOM ¢yHOaMEHTE, KOTOpLIH BCIEACTBHE IJIH-
TenbHOH NEHYJALHA HEe HAXOJKUT MPAMOro oTpaxeHus B pensede. Kaperyro-
liiiecs NOpO/bi, BCTPEYEHHBIE B pa3pe3ax BeH/a, KeMOpHs, CHIIypa H I€BOHA,
3aHUMAIOT CyMMapHYI0 miomanas 2,3 Teic. kM’ npu obmelt niomamu Beef
o6nacTr 21 Thic. kM’ [82]. DTH NOPO/IBI B 3HAYHTEILHOMN CTENEHH CKPBITHI IO
110 XpOBOM YETBEPTHYHBIX JIECCOBUIHBIX OCaIKOB.

B CanaupckoM Kps)Ke H3BECTHBI NPOABJICHHA NMPEeONEBOHCKOTO AOpYA-
HOTO KapcTa (BBISIBJIEH B JIOXKEe NeBOHCKOro GOKCHTOHOCHOTO FOPH3OHTA), a
TaKX€ MEJ-MaJIEOr€eHOBOro (BOpOHKH, NoJibdA, IPHKOHTAKTOBLIC I'IOJIOCTH), Cc
KOTOpBIMH CBA3aHBI 3aJIEXXH TYronjlaBKHX IJIHH, TIMTHAHUCTBIX MUIMEHTOB H
6okcutos [82], a BO3MOXHO, H pocceimHoro 3onota [29]. YcraHoBneHB!
TaKXKe KapCTBBINOJHAOLIHE HEOTEHOBBIE H HH)KHEYETBEPTHYHBIE 30JI0TOHOC-
usle ocanku. IlocnenHue BCKPBITHI, HATPHMEP, Ha CEBEPO-BOCTOYHOM CKJIOHE
Canaupa, rae, no gaHueiM B.T'. Jlebenena, pacnonoxena XpucTHaHCKas AMa
pasmepamu 1x0,4 xm u rny6unHo#él 40 M, BHINOJHEHHas KPaCHOLBETHLIMH
aJJIFOBHAJILHO-AEIOBHAIBHBIMHE OT/IOXEeHHAMH. B npenenax Canaupa na
3aKapCTOBAHHBIX CKJIOHAX OJHOMN M3 CONOK-OCTAHIOB OGHApPYXEeHbl MHOTO-
YHCJIEHHBIE HEOT€HOBLIE BEPXHENTHOIIEHOBBIE JIOKKOBbBIE POCCHINH, KOTOPHIE
06pa30BaHbl 33 CYET PYJHOTO MECTOPOXKAEHHA, PACTIOJIOKEHHOT0 Ha BEPILIHHE
JaHHO# ropsl.

MakcumManbHO NpUOIHKEHBI K KOPEHHBIM HCTOYHHKAM 3JTHOBHAJIbHbIE H
3/1KOBHAJIbHO-AE/IHOBHAJIbHBIE HEOTCHOBLIE POCCHINH, TATOTEKIIHE K PYOHBIM
nossM Boctounoro Casna. 3meck, mo maHHeiM A .M. Xazaraposa [80], Han
cynbQHOHBIMH 3aN€KaMH B H3IBECTHAKAX HIH B 30He HX KOHTaKTa ¢
H3BEPKEHHBIMH OPOJaMH 4acTo 06pa3yroTcad KapcTOBLIE BOPOHKH, BBINOJ-
HEHHBIE aJITIOBHAJILHBEIM MaTepHaioM. MeTann KOHUEHTPHpPYETCA MNpeH-
MYILECTBEHHO B HHMXHel uactu cnod. UHorma 30510TOHOCHBIE TJIHHBI MOJ-
CTH/IAIOTCA CJIOEM KBapleBod MM cynbpuAHOH “ceimyuku”. MomHocTh
HEOTEHOBOH KOpBI BBIBETPHBAHHA Ha PYIHBIX moysx gocturaer 100—220 m.

O630p 3010TOHOCHOrO KapcTa 3aKOHYHM KapcToBod obmactero Ila-
ToMckoro Haropes (abcomtoTHbie oTmeTkH 500—1700 m). ina penseda
Haropbs XapakTepHAa YHAac/l€JOBAHHOCTL KPYMHBIX CKJIAQ4aThIX CTPYKTYP:
BopaiibuHckas BHYTpeHHss BrnaJWHa coBmajaeT ¢ bomalibHHCKHM CHHKIH-
HopHeM, oOpaMIAIIHM BhNajWHy, NOJHATHAM oTBevaeT Butumo-Ila-
ToMcko-Heuepckuii aHTHKNHHOPHH, a HH3KHM mnpearopeiM — Bamox-
THHCKHH KpaeBoH cuHknHHOpHH. KapcTyromiuecs noponsl (H3BECTHAKH,
[I0JIOMHTBI, MpaMoOphl) BCTPEYalOTCA B pa3pe3ax HokeMOpus u xembpua.
Haubosee jerko KapcTyrTCA H3BECTHAKH MapHHHCKO#H M 6apaKyHCKOH CBHT
pOTEPO304.
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3pech, B CEBEPO-BOCTOYHOH mNpearopHoél 4acTH Haropbs, OMHCAHBI
MpOSBNEHHA 30JI0TOHOCHOIO KapcTa, OTHOCALIErocs NpefnoIOKHTENLHO K
ankHemy meny (puc. 1) [92]). KapcToBo-3po3noHHble 3anajuHbl riy6uHOM
30—70 M npuypoUeHs! K ApeBHei NOMMHHOMN CETH, Bpe3aHHOH B NOBEPXHOCTH
BbIpaBHUBAHHA ¢ abconoTHBIMH oTMeTkaMu 520—700 m. Kapctseimos-
HAIOLIHE 30JI0TOHOCHBIE OCAJKH Pa3JeifaloTCA Ha YeThIPe TOJILIH: HHXHIOH
NECTPOLBETHYIO IJIHHHCTYH TOJIIIY 03€PHOTO rEHE3HCA H 3aJIeralollye BhIIIe
3e/IEHOLBETHYI0, OXPHCTYH H Gellecyio ajllloBHAIBHBIE TOJILIH, CI0KEHHbIE
rajedYHHKaMHM M KOHTJIoMepaTaMu. B mpoliecce Ha0XEHHOT O BLIBETPUBAHHSA,
HACTYMHBLIEro BCJEA 3a HaKOIJIEHHEM O0CaakoB (MpearnoJIOKHUTENLHO
pepxuuil Men — naneoreH), nocneanne GuutH oTGenenbl (Genecas Tonwa)
HIIH CIIeMEHTHPOBAaHBl THAPOOKHCIAMH XeJjle3a (OXpHCTas ToLua).

[ins pocCHIMA XapaKTepHO HepaBHOMEDHOE pacmpejesieHHe MeTallla 10
BepTHKaNM (30710TO BeTpeyaeTcs Ha riybuue ot 1 Ao 35 M), HECOOTBETCTBHE
NOJIOKEHHA METaJJIOHOCHBIX CTPYH H OYepTaHHil KapCcTOBO-3PO3HOHHBLIX
3anaiHH. 31‘0, KaK M OTCYTCTBHE 30/10Ta B HX OCHOBAHHH, MOXHO 0OBACHUTD
TEM, 4TO NpPH (GOPMHPOBAHHH POCCHINTH BOPOHKHM, 3alOJIHEHHBIE CHaYaja
HENMpOAYKTHBHBIMH OCaJKaMH, OLITH 3aTEM YacTHYHO OTIPENapUPOBAHBI U
3anoJHeHbl cHoBa anmoBHeM. Ilocneaunii xapakTepu3oBasics H3OLITOUHOH
MOLIHOCTbI0 H PACTAHYTBIM MO BEPTHKAJIH ILIACTOM.

Kapcrosble yriy6ieHus H3BECTHBI H NO/] AHKHIIAMH COBPEMEHHBIX JOJIHH.
Cyas mo OGNHKY BBHINOJHAIOUIMX NMECTPOUBETHLIX OCajKOB, BO3PACT poc-
CBIMH — [OYETBEPTHYHBIH.

OcHOBHbIE BBIBOBI 0 30JI0TOHOCHOM KapcTe ckaan4aTeix obnacteit rora
Cubupu cBoAsATCA K CIeAyHOLIEMY.

1. HecMOTp# Ha H3BECTHBIE NPOAB/IEHHA NPEBHETO Naie030HCKOro KapeTa,
BCE M3BECTHBIE I0JIOTOHOCHBIE POCCHIMH CBA3aHbI ¢ Hos€e MONOABIME ME30-
KaliHO30HCKHMH KapCTBBINOJHAIUHMH OcadKaMH.

2. BonbIMHCTBO pocchlneil pacnosnoxeHo B6IM3M KOPEHHBIX HCTOYHHKOB,
KoOHKpeTHBIE YC/IOBHS HX B3aHMOCBH3H ONDEIENA/IM TeHETHYECKHE THIILI
pocceinei, cpeld KOTOPLIX TPHCYTCTBYIOT 3/1I0BHA/bHbIE, [E/IOBHANIBHBIE,
a/l/IIOBHA/TLHBIE W NEPEXOJHBIE MEXKAY HHMH THIIBL

3. IpocTpaHCTBEHHOE PACMOJIOKEHHE CBA3AHHBIX C KAPCTOM poOCCHITE
KOHTPOJIAPYETCA OCOBEHHOCTAMH 3aJleTaHHsi W BLIXOJOB Ha [OBEPXHOCTDb
CHJIbHO JHCIOLHAPOBAHHLIX KapOOHATHBIX MOPOJ, YacTO MPHYPOYEHHBIX K
JMTOreHHBIM TEKTOHHYECKHM JenpeccHsM. IHncomeTpuueckoe pacrpo-
cTpaHeHHE pocchineii orpaHHYHBaeTCA HH3KOropHoil 3oHo# (Huxe 1000 m).

4. Topasnswiiee GONBUIMHCTBO pOCCHINEH HaXOOHTCH B HACTOsLIEE
BpeMs B orpeGeHHOM COCTOSHHH, pacnioyiaraeTcs Ha Bojopa3szenax, 6oprax
H B JHHLUAX OOJIHH.

5. PaccMaTpHBaeMbIe POCCHIITH HMEIOT CAMOCTOATENLHOE IPOMBILLIEHHOE
3HAYCHUE HITH ABJIAIOTCA MPOMEXYTOYHBIM KOJIJIEKTOPOM [UIf COBPEMEHHBIX
pocchbineii.

Poccein¥ KaccHTEpHTAa, CBA3aHHBIE C KAPCTOM, IUMPOKHM paclpocTpa-
HEHHEM MO0Jb3YIOTCA B ckyaa4aTeix obnactax FOro-Boctouno#t Asuu. B atom
OBIIMPHOM pETrHOHE KOPEHHBIE OJIOBOHOCHBIE MECTOPOKIEHHA HacTo
accOUMMPYHOT ¢ KapOOHATHBIMH MOPOAAaMH, 2 MHTEHCHBHOMY pa3BHTHIO
kapcTa cnocofcTByeT MATKHH cyGIkBaTOpHanbHbIf KNHMAT W aKTHBHBIA
TEKTOIECHE3.
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Puc. 1. Teonormdeckwnii paspe3 uepe3s KapcTOBO-3pO3HOHHYHO fonuHy (ITaToMckoe Ha-
ropse) [92]

1 — rawHa; 2 — rAHHA ¢ BKJIHOYECH HEM CHOACPHTOBRIX KoHKpeuwit; 3 — ranbka u BanyHbl; 4 — webeHs;
5 — KOHT JIOME WTH, CHEMEH THPOBAHHLIE I HAPOOK HUJIAM H xeneia; 6 S IOH:I'J]DMCPRTI-I, CIICHBHTHPO“}]HHC
rAHHHCTO-CHAepHTOBON noponoif; 7 — uwiBecTHA KK, 8§ — HHTepBansl paipe3os, oboralleHHBIE TAXKEIBIMH
MuHepanamu; 5 — bGenecas Tonula;, O — oxpucTas ToJNla; 3 — 3e/1eHOUBETHAA Tonwa; /7 — NecTPOLBETHAN
TOoNma
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PocceinH  KacCHTEpHTa H3BeCTHHI B Manak3un, pacmonoxeHHOH B
npegenax Bupmo-Manaficko cknaguaTol 30HBL. 3geck BBIAENAIOTCH
KpynHeHilHe B MHpPE TUTHOLEH-TIeiCTOLIEHOBbIE POCCHINH AoHHBI p. KuHTa,
rae 6wvu1o mobwiTo 1,2 MuTH. ,T onoea [21]. Ha 3ToM MecTOpOXOEHHH
METaJUIOHOCHBIE OCAZIKH 9aCTO JIOKATU3YIOTCA B H3IBECTHAKOBBIX Keno6ax-
nosymkax. COBMECTHO C KacCHTEDHTOM INpPHCYTCTBYeT konymburt [16].

Ha tepputopuu Jlaoca, npuypoueHHoi k Cepepo-BheTHamckoll cknaf-
yaToil o6nacTu, HauboJee BaXKHbIM IPOMBILUIEHHBIM 06b€KTOM Ha H06bIYe
0JI0Ba ABJIAETCH pocchinb KapcToBoro 6acceiiHa Ha p. Ham-IlaTen, cesepHee
r. Txa-Xex.

B npenenax CesepHoro BneTHama, pacnosioXeHHOro B TOH ke
cknagyaToi 06/1acTH, OJIOBOHOCHBIH KapcT MoayyHa pa3BuTHe B paiione ITu-
Oakckoro rpaHuTHoro kommiaekca [24]. 3pmeck BrAENAOTCA [OBa YPOBHSA
pa3BHTHs KapcTa: BepXHuil pacnonoxen Ha BeicoTe 800—1000 M, a HikHHE —
‘Ha oTMeTKax 500—600 M. C BepXHHM YPOBHEM CBA3aHBI KAPCTOBbIE BODOHKH,
KOTJIOBHHBEI H LMPKH, BBHIMOJHEHHBIE XOPOLIO COPTHPOBAHHBIM ralieYHo-
rpaBUiHBIM MaTepHanoM MoInHocTei0 15—20 M, koTopwiif Hepenko
oborameH kaccutepuroM. Ha HH)KHeM ypOBHe pacmonararoTcs Nellepsl,
MyCTOTHI, NOJ3¢MHbIE Talleped H KapCTOBbIE NONMHHBI Y4eTKOBHAHONK HOpMBEI
3nmech NPHCYTCTBYIOT 3/IOBHAJbHbBIE, JTIHOBHAIbHO-AETIOBHAIbHBIE H aJUTIO-
BHAJbHLIE pocchind. OIOBOHOCHBIH 3MI0BHH H3BECTHAKOB, MPEACTaBICHHBIH
KkpacHO-6ypo#i rinuHoi# ¢ meGHeM H rneibaMH, JOCTHrAeT MOILHOCTH AECATKOB
METpPOB. B KapCTOBLIX MONOCTAX HapaAy ¢ "ycagko#” Kopbl BHIBETPHBAHHA
NPOMCXOJMT TpPHBHOC oborameHHBIX KacCHTEPUTOM H BolbppaMoMm
CKJIOHOBBIX OTioxeHu#. [[/19 aniiroBHabHBIX pocchinell XapakTepHa 0JI0BO-
HOCHOCTB Bcell Tomu ocagkos MomHocTeio 30—60 M (puc. 2). Pocceinu
pacrnoJioxeHsl B 3aMKHyThIX BnaguHax Tun-Tyk u Ham-Ken.

[MpoayKTHBHBIE OT/JIOXEHHA COXPAHHJIHCh B KapCTOBBIX MOJOCTAX,
pa3BUTHIX Ha JPeBHHX LOKOJIbLHBIX TeppacaXx B GOpTax COBPEMEHHBIX [JOJIHH.
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Puc. 2. Paspesnl Tun-Tyx [24]

] — cyrnmHk®, 2 — rammel; 3 — cynecH; 4 — necok ¢ ranskoif; 5 — cynmeck ¢ ranbk off; 6 — necyas o-r pa-
suitHLI MaTe pHAN ¢ BanyHaMH B mebuem; 7 — oTsan; §—9 — cofe pXAHHE KacCHTEpHTA (B kr/mM’):8 — o 2,
9 — 2 wu Gonee; /0 — u3IBECTHRK

OpaHa M3 HHX — KapcToBas nojocTs Txaue-Jlyngau, saneraromas Ha 60 m
BhILIE COBpeMeEHHOro pycna TuH-TyK, BBINOJHEHA OJIOBOHOCHBIMH aJUTHO-
BHAJIbHLIMH OTJIOXKEHHAMHE cpeiHe MOIIHOCTEI0 25 M. PacnipesiesieHue onoBa
B HHX OTHOCHTeNnnHO pasBHomepHoe. Haubonee Bricokue copepkaHus
(necATKH KuaorpaMmoB Ha | M’) cOCpeloTOYEHBl B MPHIIOTHKOBOM CJIOE.

S pKHM NPHMEPOM OJIOBOHOCHOrO POCCHINTHOrO KapcTa MOMET CIYXHThH
pafion Iausio B HOxnom Kurae, OTHOCHAIUHMICA MO KOHLUEHTpALHH K YHCIY
yunkaneHbix [2]. Co Bpemenu nuHacThu FOans (1280 r.) 3nech 6bi1o 1o6biTO
Gomnee 500 Thic. ToHH onosa. Palion I'uzio pacnonoxer Ha HOHbaHCKOM
Haropbe ¢ abconoTHbIMHU BbicoTaMu 2000—2300 M (Ma KCHMaJTbHBIE OTMETKH
2700—2800 ™). Ono chOpMHPOBAHO HA CKIaJ4aTO-TIBIGOBBIX CTPYKTYpPax
okpauMHHOIl yacTH JpeBHeil (nocunuiickoii) FOxno-Kuraiickoll nnatgopmer,
4eXoJl KOTOPOH CMBIT B CKNafKH M CHIbHO pa3npobnen. Haubonee 6maro-
NPHATHBIM N8 PyJOOTNOKEHHA H KAPCTOBAHHS ABJIAOTCS AUCIOLHPOBAHHbIE
r33HCKAE H3BECTHAKHM CpeOHEro TpHaca, obuias MOLIHOCTh KOTOPBIX
npepbiaer 1000 M.

Pocchiny TPYNNHPYIOTCS BOKPYT PYIHBIX MECTOPOXJEHMi, rnasHOe U3
KOTOPHIX PacrioJiokeHo B OKpecTHOCTAX I. ['3u3io Ha BeicoTe 1800 M. Msrkuii
KIMMaT, 60/LIUKE NPEBbIILEHHS, HU3KHI YDOBEHb CTOAHHA IPYHTOBBIX BOJ
NpM IUMPOKOM pAaclpocTpaHEeHHH KapBoHAaTHBIX nopogy — BCe 3TO
06yC/IOBM/IO MHTEHCHBHOE Pa3BHTHE KapcTa M BBLIBETPHBAHHA pyJ0BMe-
mapImHX nopod (MOIIHOCTE 30HBI OKHC/IEHHS Ha CylbQHOHLIX pyaax
[OCTHraeT MHOTHX COT METPOB).

B KApCTOBBLIX BOPOHKAX H 3aMKHYTBIX 3anafuHax, CO3JaHHBIX B
TPeTHYHOE BpEM#A, NPOMCXOMHIO HAKOMIEHHE META/IOHOCHBIX OCAJKOB
NpeMMYILIECTBEHHO 3JIIOBHAIBHOTO, MENIOBHAJIILHOTO H IMPOJIOBHAIBHOTO
reHesuca. HaubGonbuee GoraTtcTBo 3adHKCHPOBAHO B BOpPOHKaX, 3aje-
rarolIMX Hal BbIXOJaMH O KHC/IEHHBIX cynb(GuaHbIX pyld. Cpeau XxapaKTepHBIX
yepT I3THX pocchineil HapAdy ¢ TIHHHCTOCTBIO, MIIOXOH CcOpTHpORKOH
MaTepHana, HH3KOH OKAaTaHHOCTBIO 3€PEH KACCHTEPHUTA, HX MEJIKHMH
pa3MepaMH, 4acTO LEMEHTHDPOBAHHBIX JIHMOHHTOM, OTMEHaeTcs pe3ko

21



HepoBHbIH KapcTOBbIH NIOTHK. B pocchinaX NPHCYTCTBYIOT B NOBBIILICHHBIX
KOHUEHTPAIMAX CBHHELL, KeJle30, MapraHell, MecTamMu BoJibGpaM, MOHALMT,
IIHPKOH, a TAKXEe HIBMEHHT H PYTHI [21].

Ilns poccuined, cYOPMHPOBAHHBIX B YCIIOBUAX TOPHUCTOrO KapcTOBOrO
pesbeta, XapaKTepHa BEPTHKAIbHAA 30HABHOCTD: BEPXHHE HACTH 32 KapCTo-
BaHHBIX CKJIOHOB Ha MecTOpOoXieHHH CYHIIYI350 3aHUMAKOT JTHOBHATIbHBIE H
nenioBuanbHbie pocchind (oT 2600 mo 1300 M), y ux noAHoXHH Ha o3epHOH
paBHHHe MBIHL3bI PACMOATAIOTCS KOJUTIOBHAJILHBIE M O3€PHBIE POCCHIIH.

B 3akJHO4eHHE MOTYEPKHEM, YTO CPedM KapCTBBIMONHAKMIKX OJIOBO-
HocHbiXx ocamkos Hrc-Boctouno# Asum npeobianaroT 3HOBHANbHBIE,
JNIOBHAJTLHO-NEFOBHATIBHBIE W [I€JII0BHA/bHBIE, 0Opa3oBaHHBIE 3a CHET
pa3pylieHHs KacCHTEPHT-CYTbOHAHON H ckapHoBo#t dopmanuii. bosbwoe
BUAHEE Ha GOPMHPOBAHHE ITHX POCCHINEH 0Ka3asl0 CHIIbHOE BhIBETPHBAHHE
OKHCEHHBIX DYJ W HEOTEKTOHMYECKOE MONHATHE TEPPHTODHH, obecne-
yHBIIEe CHOC B KapCTOBBIE MOJOCTH MPOJYKTHBHOTO MaTepHaja U BepTH-
KaJbHYK) 30HAJIHOCTb pOCChIMEH, BEPXHMH MNpelen pacnpocTpaHeHH:A
KOTOpbIX onpefensercsa abcoNIOTHBIMH OTMETKaMH 2300 m.

Mepexoas K PaccMOTPEHHIO [PEBHEr0 KapceTa niaThopMesHLIX 06-
nacreii, cieqyeT yka3aTh Ha TO, YTO CBA3aHHBIC C HHM pOCCHINK pa3BHTHI
OrpaHHYEHHO M BCTPEYAKOTCA TI/1ABHBIM obpazoM B nOpedenax ApeBHHX
Adpukano-Apasuiickoit u Cubupckoit nnatgopm.

Ha A¢pukaHo-ApaBhiickoit niatgopme IMHPOKHM Pa3BHUTHEM MOJb-
3yI0TCA BO3BBILUECHHBIE MJATO W TUIOCKOrOPbS, B OCHOBAHHM KOTOPbIX
3aNeralT KapcTylollHecs kapboHaTHbIE MOPOJBI: HIBECTHAKH, NOJOMHTRI,
MpaMophl BEPXHEro MpoTepo3os W Gosiee MOJIOAOro BO3pacTa, BNIOTH A0
yeTBepTHuHOro. JlpeBHuil kapcT nnatgopmel H3YUEH cna6o. bypeHue Ha
HedTh B CesepHoM AdpHuKe MO3BOJIHIIO NOJYYHTE NaHHBIE O norpebeHHOM
KapcTe [€BOHAa, Me3030f M majneoreHa. B ueHTpanbHOH H I0KHOH HacTax
Appukaso-Apauiickoll nnaTdopMbl, OTHOCALIMXCA K nepudepun Kouro-
ne3ckoll Bnagudbl H HOxHO-AdpHKaHCKOMY LIATY, H3BECTHbl NPOABICHHA
neoredosoro (7) kKapcTa, ¢ KOTOPBHIM CBf3aHbl POCCBINH ajMa3oB, pacrno-
noxeHHble Ha TeppuTopuu 3aup (poccwinu bakeanra) u HOAP (pocceinu
TNuxTtenbypr). DTu poccuinH, NoapobHO ONHCaHHBIE Oajee, 3ajeraroT Ha
NOBEPXHOCTH MUIATO, MPHYPOYEHBI K KapCTOBLIM YriyOneHHAM rnybuHo#i
30—120 M, KOTOpble BBIMOJIHEHbI 3JIFOBHAJIbHO-[EHOBHAIBHLIM (3aup) u .
MpPOOBHALHEIM (a/1koBHiH "cyXux” pex) matepuanom (KOAP). Ilocrennuii
XapaKTepH3yeTcs II0X0i COPTHPOBKOM 1 HEPABHOMEDHBIM PACNPE/IeICHUEM
nose3Horo koMroHeHTa. Cpeay 3THX pocchlnell BECTpeYaroTCs YHHKaJIbHBIE 110
3anacaM MecTopoxkaeHus (pocceinu baksawra).

B npenenax Cubupckoli nnatdpopmsl, oTHocsllelcs K ofHOH M3
KkpynHeiiwux kapcToBbix cTpan CoseTckoro Coro3a, BEIIENAOTCH OB LIHPHBIE
[UIOCKOrOpbf, TNAAaBHOE MECTO CPelH KOTOpPBIX MO MNpaBy MPHHALIENHT
Cpeane-Cubupckomy. Cpean pa3HOBO3PACTHBIX kapboHaTHBIX TOPOA,
cnaraoWMx naatdopmy (pudeit, Bena, kembpuii, 1eBoH, kapboH), Haubonee
LIMPOKHUM PacTpoCTpaHEHHEM MONb3YI0TCA KeMOpHHCKHE OcaliKH, B pa3pe3ax
KOTOpbIX BCTpedaroTCs GNAronpHATHbIC [UIA KAapCTOBAHHA XMMHUCCKH
yHCThle A0MOMHTBEL. YTOOLI NMOHATE OCOOEHHOCTH pacnpoOCTPaHEHHS ITHX
nopos, Heo6xoaumMo OOpPAaTHTBCA K IBOJIIOLHH xkembpuiickoro GacceiiHa
xap6OHaTHOTO OCaJKOHaKOMJIEHHA, CYLIECTBOBABIIEro Ha OrpOMHOH Tep-
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