BECTHUK IIEPMCKOI'O YHUBEPCUTETA

2021

T'eonmorus

Tom 20, Ne 4

NHXXEHEPHASA I'EOJIOT' A, MEP3JIOTOBEJIEHUE
N TPYHTOBEJEHUE

VIIK 551

YTOouHeHHE TPaHUIl PaOHOB CYyJab(paTHOro Kapcra

IHepmckoro kpast

H. I'. MakcumoBu4, O. U. Kageockas, O. FO. MemepsikoBa
IlepMckHil TOCYZapCTBEHHBIM HAIMOHAIBHBIM HCCIEI0BATEIILCKUA YHUBEPCUTET
614990, Ilepmb, bykupesa, 15. E-mail: nmax54@gmail.com, icecave@bk.ru, ol-

gam.psu@gmail.com

(Cmamws nocmynuna 6 pedaxyuto 2 cenmsaops 2021 e.)

B pabote x paiioHam CyiIb(paTHOr0 KapcTa OTHECCHBI TEPPUTOPHUH, TC 3aKaPCTOBAHBI TOJIBKO THUIICH U aHTH/I-
PHTHI, a TAKXKE COBMECTHO ¢ KapOOHATHBIMU TIOPOAAMHU U cOIIMU. Ha OCHOBE TaHHBIX MOJIEBBIX UCCIICIOBaHMH,
000011eHUs (POHTOBBIX MAaTEPUATIOB M JINTEPATYPHBIX HCTOUHUKOB, & TAKXKE PE3yIHTATOB MOHUTOPHHTA JK30-
TCHHBIX T'€OJIOTHUECKUX IPOIIECCOB, BBHIMOJHCHHOTO aBTOPAaMHU CTAaThH, OBUIM MPOAHATM3UPOBAHbI TAHHBIC IO
cynbhaTHOMY Kapcry [lepmckoro kpast, KOTopble He 0OHOBISUTUCH ¢ 90-X TOIOB MPOILIOTO CTOJIETUS. DTO M03-
BOJIMJIO YTOYHUTH TPAHUIIBI PaHEe BBIICICHHBIX paliOHOB Cyb(haTHOro Kapcra [IlepMckoro kpas.
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CynbdatHbie MOpPOabl — TUIICHl U AHTUAPH-
Thl — IIUPOKO PAaCHpOCTPAHEHHbIE HA TEPPUTO-
puu IlepMckoro kpas, BO MHOTOM OIPEIENSIOT
cBO€OOpa3ue ero MpUpPOAHbIX YCIOBUM, MPEXIEe
BCET0, 3a CYET Pa3BUTHS KapCTOBBIX IIPOLIECCOB,
oOycnoBiuBaromux OoJibllIoe  pa3HOOOpazue
MTOBEPXHOCTHBIX U MOJ3EMHBIX (hopM penbeda u
MPUCYIIMX UM JIaHIIa(TOB.

CynbdaTHbIil KapcT, IO CpaBHEHUIO ¢ OoJiee
pacnpocTpaHEeHHbIM B MHUpE KapOOHAaTHBIM,
UMeeT Ccreuu(UKy, CBA3aHHYIO, B IIEPBYIO OYe-
penb, ¢ BBICOKOW pacTBOPUMOCTBIO THIICOB M
aHTUJIPUTOB, U, COOTBETCTBEHHO, aKTUBHOCTHIO
KapCTOBBIX IPOLECCOB, YTO HEOOXOJUMO YyUH-
THIBaTh OCOOCHHO B YCJIOBHMSIX HWHTEHCHUBHOTO
TEXHOT€HHOI'O BO3JCHCTBUS.

OtnuuutenbHoit ueptoit I[lepmckoro kpas
SBJIIOTCSI YYaCTKM COBMECTHOTO 3aJIeraHus
Cy1b(paTHBIX M COJICHOCHBIX IOpPOA. 3/€ech
dbopMuUpYIOTCS TPOTSHKEHHBIE 3a00JI0YEHHBIC
TEPPUTOPUH, BKIIOYAIOLIME caMmble OoJIbLINE
o3epa Ilepmckoro kpas. s pailoHOB pa3BUTHS
cyiab(paTHBIX IOPOJ XapaKTEpHb OOIIMpHBIE
nenpeccuu, 00j0Ta, oOUIME KApCTOBBIX O3€p,
CYXOJIOJIOB, MCUE€3aIOLIUX U BHOBb IOSBIISAIO-
muxcst pek. Ilog3emMHble M1 TOBEPXHOCTHBIE BO-

IBI COZIEPKAT OOJIBIIOE KOJMYECTBO CyibdaTa
KaJIbLUs, YTO B P CIIydaeB JIENAeT UX Helpu-
TOJIHBIMM ISl BOJIOCHAOXEHUSI M CO3/1aeT TPYI-
HOCTH Ul MECTHOro HacesieHus (MakcumoBHY
u ap., 2021).

Pa3nooOpasue mnposiBieHuil Cynb(paTHOro
kapcta Ilepmckoro kpasi oOycJOBJIEHO CIELHU-
(uYecCKMM KOMIUIEKCOM I'€0JIOTHYECKHUX, CTPYK-
TYPHO-TEKTOHUYECKUX,  T'UAPOre0JIOTHYECKUX,
¢u3uKo-reorpa@uuecKux, TEXHOTEHHBIX OCO-
OCHHOCTEH, OTINYAIOIIHNXCSI OT 0OCTAHOBOK 00-
pa3oBaHusl KapcTa B JAPYrux pailoHax 3eMHOIO
miapa. OCHOBHBIMH M3 HUX SIBJISIFOTCS:

e pa3HoOOpazue TIeOTEeKTOHHMYECKUX 00-
CTaHOBOK (OPMHUPOBaHUS KapCTYIOLIUXCA I10-
pon — miardopmenHas dactb, [Ipenypanbckuit
poruo, 30Ha ypaubCKON CKIaa4aToCTH;

® IIHUPOKUH CIEKTP KapCTOBBIX IPOSIBIIE-

HUuit U GopM, 00yCIIOBICHHBI MHOTOTUITHOCTHIO
TUAPOIMHAMUYECKUX poduei;
HaJM4Me NPaKTHUYECKH BCEX TUIIOB KapcTa I10
MOIIIHOCTH U XapaKTepy HOKPOBHBIX OTIIOKE-
HUW: TOJIBIMA, 3aJE€pHOBAHHBIN, IOJAIOBHAIIb-
HBIW, TIOJAJUTFOBUAJIbHBIN, TOA(IIIOBUOTIISAIIN-
AJbHBIN, MOKPBITHIN, 3aKPBITHIN;

© Makcumosuu H.I'., Kane6ckas O.U., Memepsikosa O.10., 2021
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Puc. 1. Kapcmosvie ozepa cesepnee c. Bepx-A3zvsa (pomo H. I'. Makcumosuua)

® [IPUYPOYCHHOCTh AKTHBHOIO KapcTa K
PEUYHBIM JIOJIMHAM, TEKTOHUYECKUM HapyIlICHH-
SM W TPCUIMHHBIM 30HAM, JIUTOJIOTHYECKHM
KOHTaKTaM;

® HAJIWYKC B MOKPOBHBIX M KAPCTYFOLIHXCSI
OTJIOKEHUSIX cyh$0o3MOHHO-HEYCTONIMBBIX
IPYHTOB;

® BHEJPCHHE MOIIHBIX TOTOKOB I10/3EM-
HBIX BO/JI, HCHACHIIIICHHBIX CYJIb()ATOM KaJIbIIHS,
U3 KapOOHATHBIX MACCUBOB B TMIICOAHTUIPHTO-
BBIC;

e (QopMHpOBaHKE TOJBOIHBIX TEHIEp 3HA-
YUTEJBbHOM MPOTSXKEHHOCTH U 00HEMOB;

e (QopMHpOBaHHE W JOCTATOYHO OBICTPOE
paspyiieHue nemep B cyabpaTHBIX TOPOIax;

e cBoeoOpa3HOe MHHEparooOpa3oBaHUE B
Cyb(aTHBIX TeIepax;

® BO3HUKHOBEHHE 3EMJICTPSCEHUN CHIIOU
10 3—5 0amioB, MPOUCXOSIIUX BO BpeMs Kap-
CTOBBIX MPOBAJIOB M OOBaJOB B Iellepax U IMo-
JIOCTSIX;

Tadauna. Xapaxmepucmuxa pationos cyivpamunozo kapcma Ilepmckoeo kpas (I'opbynosa u op., 1992, ¢

O0ONOJHEHUSMU ABTNOPOE)
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Taémmua. Xapaxmepucmuka paiionog cyavgamuozo xapcma Ilepmcxoeo kpas (I opoynosa u op., 1992,

€ OONOIHEHUAMU ABMOPOB)

KapcroBbie JIuTojiornueckmii Ilnomann Tun kapcra 1no ycJIoBUsIM
2 b
paiioHbI THII KapcTa KM 3aj1eraHusi
1. KapcToBbie paiioHbl BOCTOYHOW OKpauHbl Bocrouno-EBpomeiickoil miatdopMbl U mpuierao-
mux yacreit [Ipexypanbekoro mporuda
. . TOJIBIHI, MOJRJIIOBUAIBHBIN, TTOIaI-
Kcenogponmoscrkuii | cyabbhaTHbIN, KapOo- ’ . > TTOA
o 1446 JIIOBHAIBHBIHN, MTOA(IIOBHOTISAIIH-
(Kc) HaTHBII N .
aJbHBIN, MECTaAMH — 3aKPBITHIH
THonasznenckuti cynbhaTHbIH, KapOo- 3102 3aKPBITHIH, TOI3TFOBUANIBHBIM, 3a-
(Iin) HAaTHO-CYJIb(aTHBIN JICPHOBAHHBIN
. . TOJIbIM, 3a/1epHOBAHHBIH, MOJIIIOBH-
Huorcnecvinsunckuii | cyabhaTHBIN, KapOo- > 341D - 11O
N 2191 aJIbHBIN, TOIAJITIOBUAJIbHBIN, 3aKPhI-
(Hc) HaTHO-CYJb(aTHBIII .
ThIH
. . T'OJIBIH, 3aJIEPHOBAHHEBIN, IOIDIIOBU-
Upenckuil cyib(aTHBIN, KapOo- > 341D - 11O
. 3815 aJTbHBIH, TOJAITIOBUAIBHBIHN, 3aKpPbI-
(Up) HaTHO-CYJb(aTHBIIHI .
ThIH
Kuwepmckuti cyib(aTHBIN, KapOo- N N
P yibh > Kapoc 334 3aKPBITHIN, TOAAJITIOBHAIBHEII
(Kw) HATHO-CYIb(aTHBIH
2. KapcroBrie paitonsl Bepxueneuopckoit Bnaauasl U ConukaMmckoil aenpeccuu [Ipenypansckoro
nporunoba
. . MOJIDJTFOBHANIbHBIH, TIOAJIITFOBHAITb-
Buwepxckuil Cynb(aTHBIH, COJIs- N N
(Bu) Lot 3559 HBIH, TOA(IIOBHOTIIALIMATBHBIH, 3a-
KPBITBIA, MECTAMU — T'OJIBIN
Conukamckuti COJISTHOM, cynbdar- 7296 3aKPBITHIH, IOKPBITHINA, TPUPOIHBIH,
(Cn) HO-COJISTHOU AHTPOIIOTCHHBIHN, CMEIIaHHBIN

3. Kapcroseie paiionsr KOprozano-CeuiBHHCKO# nenpeccuu [Ipenypanbekoro nporuba

Cynb(aTHBIH, COJs-

Ocunyescxuii (Oc) Lo 785 3aKPBITHIN
Auumckuti (Au) Cynb(aTHBIH 96 3aKPBITHIN
Kopooncxuii (Kp) Cynb(aTHBIH 172 3aKPBITHIN
. . 3aKpPBITHIN, 33JICPHOBAHHBIN, MECTa-
Jlvicveenckuil (JIc) | cynbdaTHBIHI 505 P AP
MU — T'OJIBIH
OO1mas 1Iomaab KapCTOBBIX PAiOHOB 23354

® I[IHPOKOE pa3BUTHE KapCTOBO-
OOBAJIbHBIX OTJIOKEHHH, MOIIHOCTHIO Ha OT-
JENbHBIX ydacTKax — cBbime 100 m;

® CyIIEeCTBEHHAs M Pa3zHOOOpazHas TEXHO-
T€HHas Harpy3ka Ha paloOHbl PAa3BUTHUS CYJib-
(baTHBIX MOPO, MPUBOIAIIAS K BOSHUKHOBEHUIO
WJIA aKTUBU3AIMU KapCTa;

® COBMECTHOE 3ajeraHue Cyib(QaTHBIX U
COJICHOCHBIX ITOPO/JI, TP PACTBOPEHUH KOTOPBIX
B HECKOJIbKO pa3 YBEIMYHMBACTCS PACTBOPH-
MOCTD I'MIICOB 1 aHTUAPHUTOB.

Cepbe3Hoit mpobiaeMoit palloHOB cyibdart-
HOro KapcCrta ABJIACTCA pa3BUTUC ITPOBAJIOB, KO-
TOpBIC HAHOCAT yHIepO 3/aHUSM B COOPYKCHH-
AM, TPOMBIIUJICHHBIM IIPCANIPHUATUAM, KOMMY-
HUKAIUSM, IPUBOIAT K THOEITH JTIOCH.
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Puc. 2. Kapma cyrvpamnozo kapcma Ilepmckoeo kpas. Kapcmosvie pationvi: Kc — Kcenogponmos-
cxuti, Bu — Buweprckuti, Cn — Conuxamcxui, IIn — [onazuencrui, Jlc — Jlvicosencruii, He — Huorc-
necvlieunckul, Ku — Kuwepmcexuii, Oc — Ocunyesckuil, Auw — Auumcxuii, Kp — Kopoouckuii, Up —

Upenckuii

KapcroBsle palioHBI XapakTepU3yrTCs IIO-
BBIIICHHBIM BOJOOOMEHOM, HHU3KOM 3aluIlcH-
HOCTBIO TIOJ3E€MHBIX BOJ OT 3arps3HEHUs, YTO
CrOCOOCTBYET PAa3BUTHIO SKOJOTHUYECKHX IPO-
onem.

K paitonam cynbshaTHOTO KapcTa aBTOPHI
OTHOCSIT TEPPUTOPHUH, TJe 3aKapCTOBAHBI TOJIb-
KO THIICHl M aHTHUIPUTHI, a TAKKE COBMECTHO C
KapOOHATHBIMH TIOPOJAAMH H COJISIMU.

[Tocnennsisi kpymHasi paboTa, MOCBSIICHHAS
stoil mpobneme, «Kapct u nemepsl [lepmckoit
oOimacth» ObLIa H34aHa [0 HHUIMATHBE
K. A. T'op6ynoBoii B 1992 r. (I'opbyHoBa u ap.,
1992). IlpoBenenHoe ei pailoHMPOBAaHKUE KapcTa
CTaJl0 OOIICTPU3HAHHBIM, a MOHOTpadus M-
poxo mutupyercst B Poccnn u 3a pyoexom.

3a mpomenmue moytu 30 JIET MOSBUIKCH
HOBBIE JTAaHHBIE O CYNIb(aTHOM KapcTe, ero mpo-
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SBJICHUSAX Ha y4yacTKax, HE OXBAaUCHHbIX paHee
MIPOBEJIEHHBIM PallOHUPOBAHHUEM.

Hanpumep, B ConmMkaMCKOM KapCTOBOM
palioHe B JOJUHE P. SI3bBBI BCTPEUEHBI, CKOpEe
BCEro, €IMHCTBEHHbIE MOBEPXHOCTHBIE MPOSB-
JeHUs Cylab(paTHOTO KapcTa B YUCTOM BUJE, TO
ecTb 0e3 ydacTHsl MPOLECCOB PAaCTBOPEHUS CO-
neil. 31ech Ha MOBEPXHOCTH BBIXOJAT OTJIOXKE-
HUs KOIIEJIEBCKOM CBUTHL. B ee ocHOBaHUM
HaXOJUTCsl IMayKa aHTUJPUTOB C THE3AAMU U
MPOCTOSIMA THIICOB M 3ardUICOBAHHBIX TIJIMH
MonTHoCThIO 10 14 M (Bogomnasckas, 2015). Ce-
BepHee c. Bepx-fI3pBa BBIXObI 3TOW MayKu 00-
pa3yroT Lenb KapCTOBBIX BOPOHOK JHaMETPOM
no 60 M. Yacte M3 HUX 3aloJHEHAa BOJOU
(puc. 1).

B xoxe pa6otsr 6bima chopmupoBana ['MC
«CynbdatHelii kaper Ilepmckoro kpash», KOTO-
pasi coiep>KUT UH(OPMALIMIO O KOJIMYECTBE Kap-
CTOBBIX TIPOBAJIOB B IMpeleiax pailOHOB C
1920 r., Mect pasrpy3ku cCyib(haTHBIX BOJ,
HaJTu4Yuu CyNb(GaTHBIX TOPOJ B OOHAKEHHUSX,
KOOpJIMHATHBIE MPUBS3KU Temep, ux Mopdo-
METPUUYECKUX IOKa3aTesell, CyIECTBYIOIIUX U
IpeiaraéMbIX OXpaHsSEMbIX HPUPOJHBIX Tep-
PUTOPHH C MPOSIBICHUAMHU CYIb(AaTHOTO KapcTa.
st 060061menuss nHGOPMAITUN UCIIOJIH30BaATACh
nporpamma ArcGIS. Ha ocHoBanuu storo 6n11u
YTOYHEHBI HEKOTOpbIE I'PaHULBl PAOHOB. AB-
TOPbI OCYUTAIN BO3MOXKHBIM OOBEIUHUTH BBI-
nenennele K. A. T'opOyHOBOI1 ~ KapcTOBbIE
y4acTKM B eIUHbIN JIBICbBEHCKHI palioH, Tle
cyib(paTHbIE MOPOABI HE HUMEIOT CIUIOLIHOTO
pacnpocTpaHeHus, HO IPOIECChl UMEIOT 001ne
YepTHI.

Bormpocamu paiioHnpoBanus Cyib(paTHOrO Kap-
cra Ilepmckoro kpas 3anmmammchk K.I'. byreipuna
(Byrbipuna, 1975), K. A.T'opbynoBa (I'opOyHOBa,
1965, 1977, 1979), I'. A. MakcumoBud (Maxkcumo-
BuY, 1963, 1969) u np. imu B 1958 1. ObUH BbLIIETE-
Hbel B iatdopmennor vactu Ilepmckoro Ilpemy-
panbst [lonasuuncko-11lanammunckuii, CbUBUHCKO-
Ceprunckuii u Kynrypcko-UpeHckuii paiioHbI Kap-
CTa NPEUMYIIECTBEHHO B TWICAX M AHTWAPUTAX.
VYka3zaHHbple paiioHbl OTHOCSTCA K [Ipmypanbckoit
KapcToBoW mnpoBuHIMM. 1lo3mHee palioHMpoBaHue
Tepputopuu 0b110 nepecmorpeno (I'opOyHoBa u
ap., 1992) u na teppuropuu I[lepmckoro kpas
ObLITH oTIpeieieHbI 16 KapCTOBBIX PaiOHOB.

I[lo  xmaccupuxkauuu K. A. F'opOyHOBOI
(1992) Boimeneno 10 paiioHOB, T/I€ KapCT CBSI3aH
¢ cyab(daTHbIMU TOpoaAaMU. ABTOPBI CTaTbU CO-

YIK BO3MOXHBIM BBIJIEIUTH €1e OJuH — JIbICh-
BEHCKUH — palioOH JIOKAJIBHOTO pPaclpoCTpaHe-
HUsA Cynb(paTHOTO Kapcra, 00beUHUB TEPPHUTO-
puu, panee onucanubie K. A. T'opOyHoBO# Kak
Y4acTKM KapcTOIposiBiIeHUd (Tabin., puc. 2).
bnaromaps manneiMm AO «BepxaexkamTUCU3»
(Ytemoga, [Tanuposas, 2015) Obun pacuupeHsl
rpanunbl [lonasHeHCKOro KapcToBOro paiioHa.
[Tpu oundpoBke kaprorpaduyeckoro marepua-
na Opwia yrouyHeHa mmiowmanb ColMKaMCKOTo
paifona, kotopast cocraBmia 7349,27 km® (Ka-
neockas, 2020). Ilo yTOYHEHHBIM JaHHBIM,
cyib(paTHBIM KapcT pacHpOCTpPaHEH Ha ILUIOoLIa-
i okonmo 23 Teic. kM® wiu 14% [Tepmckoro
kpas. Takum oOpazom, oOmias TuIonagb paio-
HOB, T'JIe pa3BUThl KapOOHATHBIH, Cylb(aTHBIN U
COJISIHOM BUJBI KapcTa, MO KapTe, COCTABJIEHHON
K. A. TopGyHOBOH, — 45,9 ThIC. KM”. YTOUYHEH-
Has IUIONIA/b, IO HAIIMM HCCIIEIOBAaHUSAM, CO-
craBisgeT 47,5 ThIC. kM°. Ha nam B3I, HEOO-
XOJUMO IPOBEJIEHUE MOJOOHBIX HCCIEeI0BaHUI
I palloHOB pa3BUTHUS KapOOHATHOIO U COJIfi-
HOT'O Kapcra.
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Refinement of the Boundaries of the Sulfate Karst

Areas of the Perm region

N. G. Maksimovich, O. I. Kadebskaya, O. Yu. Meshcheriakova
Perm State University, 15 Bukireva Str., Perm 614990, Russia.

E-mail: nmax54@gmail.com
E-mail: olgam.psu@gmail.com

The areas referred to the areas of sulfate karst are related to the areas of exclusive distribution of gypsum and
anhydrite karst, as well as joint occurrence with carbonate rocks and salts. Based on the field study data, gener-
alization of archive materials and publications, as well as the results of monitoring of exogenous geological
processes carried out by the authors of the article, the data on sulfate karst of the Perm Territory not updated
since the 90s of the last century were analyzed. This made it possible to clarify the boundaries of the previously

identified areas of sulfate karst in the Perm region.
Key words: sulfate karst; zoning, Perm region
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