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HNPEANCITOBUE

B cBsi3u co 100-eTHNM 1001II€EM HAyYHOH U TypHCTCKO-9KCKYPCHOHHOM Jiesi-
TenbHOCTH B KyHrypckoii Jlensanoii nemepe u 100-netuem co aua poxaenus B.C.
Jlykuna OOO «Cranarmut-Okckype», [opnslit unctutyT YpO PAH 1 Ilepmckuii ro-
Cy[lapCTBEHHBIH HAIIMOHAJIBHBIN HCCIE0BAaTEIbCKUI YHUBEPCUTET MIPOBOAAT Mexk-
JYHapOJIHYIO0 HAy4HO-IPAKTHYECKYI0 KOH(EPEHIHIO, LEJBI0 KOTOPOU SIBISIETCS
o0cyXJeHHe MpoOieM HaydyHOro M3y4YeHHMs M DKCILTyaTalldd MOA3EMHBIX IpO-
CTPAHCTB, TypU3Ma U PEKpealii Ha 3aKapCTOBAaHHBIX TEPPUTOPUSIX.

Ha xondepenun OynyT 00CyK1aTbCst BOIIPOCHI 110 6 HAIpaBICHHUSIM:

1 IlomzeMHbIe TPOCTPAHCTBA KAK 0OBEKT KOMIUIEKCHOTO HAyYHOTO N3YYEHHS
(reonorusi, MUHEPAJIOTHsl, SKOJIOTUsI, THPOJIOTHSI, METEOPOJIOTHS, TIISIIHOJIOT S,
Ouosorus, apxeosorus u Jp.).

2 IIpoGembl Typu3Ma 1 peKpeayuy Ha 3aKapCTOBAHHBIX TEPPUTOPUSIX.
HcTopus 3KCKypCHOHHOTO OCBOEHMS MOA3EMHBIX IPOCTPAHCTB.

OxpaHa KapCTOBBIX JIAHAIIA(TOB U HELIep.
[TpoGieMbl HHKEHEPHO! Ire0JIOTHH 3aKapCTOBAHHBIX TEPPUTOPHIL.
MOHUTOPUHT KapCTOBBIX IPOLIECCOB.

AN kW

COOpHUK HAay4HBIX CTaTel Mo MaTepHuaitaM KoH(epeHInu OyJeT OnyOInKoBaH
BO BTOpoOi nosioBuHe 2014 . ¥ pa3ociiaH y4acTHUKaM KOH(QEPEHIIMH. DICKTPOHHBIC
BEpCUM COOPHMKA M TE3UCOB Oy/IyT pa3MelleHbl Ha caliTe:
http://www.mi-perm.ru/information/conference/icecave.

HawubGonee nHTEpecHBIC JOKIIA/BI 10 COMTACOBAHHIO C aBTOPAMHU MOTYT OBIThH
OITyOJIMKOBaHBI TakXke B 1o0mieiinoM coopuuke «[lemepsn Ne 37.

C yBaxkeHUeM,
Kaneockas Oibra
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FOREWORD

In view of the 100" anniversary of tourism and research activities in Kungur
Ice Cave and V.S. Lukin’s 100th birthday anniversary, Stalagmit-Excurs Ltd., Mining
Institute of Ural branch of RAS and Perm State National Research University arrange
an international research-to-practice conference, the purpose of which is to discuss
the problems of scientific study and exploitation of underground spaces, management,
tourism and recreation in the karst areas.

The conference will discuss the issues in 6 directions:

1 Underground space as an object of study (geology, mineralogy, ecology,
hydrology, meteorology, glaciology, biology, archeology etc.).

Problems of management, tourism and recreation in the karst areas.
History of tour exploitation of underground spaces.

Protection of karst landscapes and caves.

Problems of Engineering Geology of karst areas.

Monitoring of karst processes.

AN D BN

Conference proceedings volume will be published in latter half of the 2014 year
and sent to participants of the conference. Electronic versions of the conference pro-
ceedings and abstract volumes will be available on the Mining Insitute of the Ural
Branch of RAS website: http://www.mi-perm.ru/information/conference/icecave.

The most interesting reports by agreement with authors can be published in the
Festschrift “Caves” Ne 37 in the second half of 2014.

Sincerely yours,
Dr. Olga Kadebskaya

19



CEKIMUA 1. MOA3EMHBIE ITPOCTPAHCTBA KAK OFBEKT
KOMIVIEKCHOI'O HAYYHOTI'O U3YUEHUA

SECTION 1. UNDERGROUND SPACE AS AN OBJECT OF STUDY

INEIIEPBI B T'NIICAX HA IOT'O-BOCTOYHOM CKJIOHE
I'OP TAPHA (CAKCOHUA-AHXAJIBT, TEPMAHUSA)
M.K. Bpyct

Rosschaustr. 114, 06567 Steintaleben, Tropunrusi, ['epmanus

[Tpn 1oObIvYe KOITYEAAHHO-TTOTUMETAIUTMUECKUX Pyl HA MECTOPOXK/ICHUH I0TO-
BOCTOYHOIO CKJIOHA Top ['apia BCKpbUIM MHOTOYHMCIIEHHBIE KPYIHBIE IELIEPHl B
THIICaX W aHTUApHUTAX. DTHU memepsl u3BecTHHI Kak «Schlotten» (Schlotte). CioBo
IIPOMCXOJUT OT HEMEIIKOTO MOHATHS, KOTOpoe 0003HaYaeT — KaBepHbI, KAPCTOBBIC
0JIOCTH, (ppeaTndecKkre KaHaIbl, M y)Ke YIOMHHAETCs B JIuTeparype 16-ro Beka.

OpHako, 3TU JOBOJIHO 3pEUILHbIE TUIICOBBIE MELIEPhl HUKOIAa HE BBI3BAIN
HHTEpeC y IUPOoKoi obmmecTBeHHOCTH. OOHApyKEHHbIE Yepe3 PyAHUKH, OHH BCETia
OBUTH JOCTYIIHBI TOJBKO Yepe3 IaxXThl U HEM3MEHHO CYMTAINCh UX 4YacThio. B Ha-
YYHOM CMBICIIE 3TH IIyOokHe (hpeaTndeckre KaHajbl, MIMEIOIIE THIIOTeHHOE TPo-
HCXOXKACHUE, 3aJI0KCHHBIE B AHTUPUTAX WM TUIICAX, B X €CTECTBEHHOM COCTOSTHUU
ObLTN 3aIl0JHEHBI BOJOM M HE MMEJH BBIXO/A Ha ITOBEPXHOCTh. Ternepb BCKPHIThIC
LIaXTaMH, OHH SIBIISIFOTCS] YHUKAJIBHBIMU T'€0JIOTHYECKUMH OOHAKEHHUSMH LIeXIITeHHA
BepxHell nepmu. bomblne kKapcTOBbIE NEIEPHI ABISIOTCA YHUKAIBHBIMU U UMEIOT
0c00yI0 KpacoTy, a TaKkKe SBISIOTCS KYJIBTypPHBIM HACIIEANEM, T.K. IMEIOT O0JIbIIOE
3HAYEHUE B UCTOPHH J00BIYM Meu U cepedpa B ropax 'apma. IllaxTeps! ucnonb3o-
BaiM «Schlotten» B TeyeHUe JIUTEIHHOTO TIEPHO/Ia BPEMEHH JUISL CIIUBA BOIBI U3
maxT (10 18-ro Bexa) ¥ 110 3KOHOMHYECKUM IIPHYMHAM TaKOKe ISl XpAaHESHHST OTBAJIOB
(mo 19-ro Beka).

Korna ropubie BEIpaOOTKH TOCTHINIH OoJiee TITyOOKHX YPOBHEH, OceiaHus U 00-
BOJIHEHHE CTaJIM BIUATh HA HHTEHCUBHOCTB KAPCTOBBIX MIPOLIECCOB, @ TAKXKE HA yBE-
JIMYEHHE CKOPOCTH pacTBOpEHHUs Mopoisl. [IpoGimembl KaracTpouuecKux
MacmTaboB M3-32 3aTOINICHUS PYTHHKA BCTpedaitnch B 1892 romy psiioM ¢ ropogoM
AticiiebeH, a B 1988 rony psimom ¢ ropogom CanrepxayseH. [ maponoruaeckue mpo-
611eMBbI, KOTOPBIE CTOSIIIH MTEPE pa3padbOTKON MECTOPOXKACHHS KOJTUEIaHHO-TIOINME-
TaJUIMYECKUX PYA B IOr0-BOCTOYHOW uvacTu rop l'apna MMeIOT reojorudeckue
MIPETOCHIIKY.

B pa3pabarbiBaeMbIX POCIIOSIX, KOTOPBIE MMEIOT CPEAHUM YKIOH OKOJIOo 3-8°,
MIOKPBITHI TOICTBIM 4-7 M. CII0EM U3BECTHSIKA LIEXIITEIIHA C XapaKTepUCTUKaMU Kap-
CTOBOTO BOJIOHOCHOTO ropu3oHTa. Haj m3BecTHIKOM 3aneraer TOACThIA cioi 60 M
aHTUJIPUTA WIK TUIICA, B KOTOpoM U (opmupytotest «Schlotteny», B yacTHOCTH, Ha
TEKTOHUYECKUX HapyIICHUSX.

AxtyanbHOCTB U3yueHus «Schlotten» kak MPUPOIHOTO SBJICHMUS BIIEPBHIC ObLIO
oueneHo Morann Kapn ®puciiedenom (1774-1846). OH BriepBbIe X HAyYHO ONHUCAIl
B 1809 r. u BBICTynan ¢ mpeasioxkenueMm ux oxpausl. Iloznuee, « Wimmelburger
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Schlotten» okono Aficie6eH ObUIO OITUCAHO M TEOJIOTHYECKH 0TOOPaKeHO AHTOHOM
Opamanom (1782-1848). Ilnan u paspes neniepsl ObLTH BOCIIPOU3BEICHBI U CUH-
TAIOTCs CTApEHIINM OITyOIMKOBAaHHBIM M300pa)KEHHEM TUIICOBOMH nemnieps! B ['epma-
HUH.

C cepenunbl 1970-x rooB «Schlotteny cTamu mpeaMeToM CeIeoI0rnIecKux
HCCIIEJOBAaHNH B TEYEHHE KOPOTKOI'O MEpHo/ia BpeMEHH. 3a0ponIeHHbIC BBIPAOOTKN
TOJIEKO HEIaBHO ObUT BoccTaHOBIIEHBI. J[Be 3 «Schlotten» moctynHbl yepes ropHbIN
my3eit Wettelrode: «Segen-Gottes-Schlotte» u «Elisabethschaechter Schlotte» oxono
Canrepxaysen. « Wimmelburger Schlotten» okoio ropozna AvicieOeH siBII0TCs KpyI-
HEeWIIMMHU T'MIICOBBIMU TelepamMy B [ epMaHny U B OIPEIEIIEHHON CTENIEHH JIOCTYITHBI
Jutst uccnenoBanuid. Ha roxxaom ckione rop Kvfthaeuser, nenanexo or rop I'apua, B
1865 roxy Obuta oOHapyxeHa nemiepa bapodapocca. Do nepssiii nemepa ['epmanun
B paifOHe TUIICOBOTO KapcTa, OTKphITa s ImyOsnku ¢ 1866 roxa, a TakKe Kak [axra-
nemepa «Schlotteny. [Toxainyiicta, nocerure cienyromuidi MHTepHeT-caiiT Ha:
http://www.kalkschlotten.de/english/overview/

GYPSUM KARST MINE CAVES ON THE SOUTH-EASTERN FLANK
OF THE HARZ MOUNTAINS (SAXONY-ANHALT, GERMANY)

M.K. Brust
Rosschaustr. 114, 06567 Steintaleben, Thuringia, Germany

The historical copper shale mine excavations on the south-eastern flank of Harz
Mountains have cut into numerous large caves in gypsum and anhydrite. These caves
are known as ‘Schlotten’ (pl., sg. Schlotte). The word is derived from the Early New
High German meaning internal hollow formations allowing the drainage of water
and already finds mention in 16th century literature.

However, these quite spectacular gypsum caves have never aroused the interest
of the wider public. Discovered through mining, they have always been only acces-
sible via pit shafts and galleries and invariably considered to be part of the mine. But
in a scientific sense they are deep phreatic and hypogene caves in a parent rock of
anhydrite or gypsum, in their natural state filled with water and without an entrance.
They are unique geological outcrops in Zechstein (upper Permian), large karst caves
of rare character and particular beauty as well as cultural witnesses to historical min-
ing.

The miners used the ‘Schlotten’ for a long period of time to drain water from
the mines (until the 18th century) and for economical reasons also to store unwanted
spoil (until the 19th century). As the mine workings reached deeper levels, subsidence
and flooding became more common and the intensity of the karst dissolution process
increased. Problems of catastrophic proportions due to mine flooding were encoun-
tered in 1892 near Eisleben and in 1988 near Sangerhausen. The hydrological prob-
lems that confronted the copper shale mine excavations in the south-castern Harz
region are of geogenic origin. The exploitable seams, which on average slope between
3° and 8°, are covered with a between 4 and 7 meter thick layer of limestone (‘Zech-
stein”) with the characteristics of a karst aquifer. Above this a 60 m thick layer of an-
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hydrite or gypsum is found, in which the ‘Schlotten’ are formed, notably on geolo-
gical faults.

The relevance of the ‘Schlotten’ as a natural phenomenon was first appreciated
in depth by Johann Carl Freiesleben (1774 - 1846). He described them scientifically
in 1809 and campaigned emphatically for their preservation. With regard to this, the
‘Wimmelburger Schlotten’ near Eisleben were surveyed and geologically mapped by
Anton Erdmann (1782 - 1848). The plan and side elevation of the cave survey were
reproduced in copperplate and are considered to be the oldest publicized depiction
of a gypsum cave in Germany. From the mid 1970’s the ‘Schlotten’ became a subject
of speleological research for a short period of time. The abandoned projects have
only recently been re-established. Two of the ‘Schlotten’ are accessible via the Mining
Museum Wettelrode: the ‘Segen-Gottes-Schlotte’ and the ‘Elisabethschaechter
Schlotte’ near Sangerhausen. The ‘Wimmelburger Schlotten’ near Eisleben are the
largest gypsum caves in Germany and to a certain extent accessible for research.

On the southern flank of the Kvffthacuser Mountains, close of the Harz Moun-
tains, in 1865 the Barbarossa Cave was discovered. This is the first show cave of
Germany in gypsum karst, open to public since 1866, and also a mine cave like the
«Schlotten». Please, visit the following Internet site:
http://www.kalkschlotten.de/english/overview/

HEIIEPBI CEBEPHOI'O ITPUKACIINA

N.B. TonoBauen
AcTpaxaHCKHil TOCyIapCTBEHHBII YHUBEPCUTET; ACTpaxaHCKoe oTaeNeHne Pycckoro reorpaduaeckoro
obmectsa; 414052, r. ActpaxaHb, ya. AprenbHas, 16. E-mail: bask speleo@mail.ru

[IpencraBieHsl pe3ynbTaThl KAPCTOJOTMUECKUX U CIIENE0I0THUECKUX UCCIIENO0-
BaHUI npoBeAEHHBIX Ha Tepputopun CeBepHoro [Tprukacnus B X0J€ KOMIIJIEKCHBIX
Hay4HO-UCCIIEI0BATENIbCKUX IKCIIEANIIUI ACTpaxaHCKOro oTaenenus Pycckoro reo-
rpaduyeckoro odmecrsa. B pabore npuBomsiTcs MophoMeTpHIECKHE MTOKa3aTeNnn
HalJICHHBIX U 00CIICI0BAaHHBIX ITEIIEP.

CAVES OF NOTHERN CASPIAN

L.V. Golovachev
Astrakhan State University; Astrakhan branch of the Russian Geographical Society;
414052, Astrakhan, 16 Artelnaya Street, e-mail: bask speleo@mail.ru

The results of karstological and speleological researches conducted in the
Northern Caspian territories in the complex research of scientific expeditions of As-
trakhan branch of the Russian Geographical Society. In the article are present mor-
phometric parameters of found and investigated caves.
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O I'EOJIOTMM NEIMEPHON CUCTEMBI CHE/KHASI-
MEKEHHOT O-WILTIO3US (3BATIAJTHBII KABKA3)

B.P. Masntonos
Wucturyt reorpapuu PAH, Mocksa, CtapoMoHeTHBIIT iep., A. 29, bulatrm@bk.ru

Ha ocHoBaHuM MOJEBBIX MCCIEIOBAHUNA CTPOEHUS TOJIU FOPHBIX MOPOJ B
LEHTPaTbHON YacTH XHIICTUHCKOTO KapCTOBOTO MaccuBa (AOXa3usi) H HEKOTOPBIX
HaOroneHnil B BeTBH CHEXXHOM TemepHoit cucteMbl CHeXHas-MexenHoro-mo-
3ust (CMU) mpencraBieHbl JaHHBIC O T'COJIOTHYCCKOM CTPOCHHH KapCTYHOIIUXCS
TOJIL, B KOTOPBIX 3aji0KeHa MeliepHas cucrema. [lokazaHo, yTo BEpXHssl 4acTh
cucTeMsl J10 ryouH 450-600 M 3a510)KeHA B U3BECTHSIKAX U JOJIOMUTAX, a TeIIepHas
peka ¢ mpuTtokamMu c(HOpMUPOBANACh MPCHUMYIICCTBCHHO BHYTPH CJIOS BEPXHHX
Opexunii (MomrHOCTE 0KoJ0 100 M). Tompko mocie baiimaca u PeByrero kackana,
KOIJIa TICIIEpHAsl PeKa Bpe3acTcsl B OpPCKIMPOBAHHBIC JTOJIOMUTHI (MOIIIHOCTh OKOJIO
100 M), BOABI peKH yXOIAT B HI)KHUE KOHDIIOOpekunu (MomHocTs okosio 100 m). B
9TOH YacTH MOJOCTH C(HOPMUPOBAIIMCH caMble KpymHbIe 3aibl cucrembl CMU: Nxke
u TpounsIii. [To-BrauMoMy, 000OWTH TOCIIECAHUE 3aBaJIBI B ICIICPHOI CHCTEME MOXKHO
10 CTapbIM TraJiepesiM, MPHYPOUYCHHBIM K BEPXHEH Mauke KOTTOOPEeKIHIA.

ABOUT GEOLOGY OF CAVE SYSTEM SNEDZNAYA-
MEDZENNOGO-ILLUSIYA (THE WESTERN CAUCASUS)
B.R. Mavlyudov

Institute of geography of the Russian Academy of Sciences, Moscow, Staromonetny, 29

There are presented data about a geological structure of karst rocks in which
the cave system Snedznaya-Medzennogo-Illusiya (SMI) is origin. Data was received
on the basis of field researches of the rocks structure in the central part of the Hip-
stinsky karst massif (Abkhazia) and some observations in Snedznaya branches of the
cave system. It is shown that the upper part of system to depths about 450-600 m is
origin in limestone and dolomite and the cave river with tributaries was generated
mainly inside the layer of Upper breccia or conglobreccia (thickness about 100 m).
There are many rock blockages are confined to this layer. Only after Bypass and the
Roaring Cascade (depth about 1110 m from Snedznaya entrance) when the cave river
cut into brecciation dolomite (thickness about 100 m) river waters leave into Lower
conglobreccia (thickness about 100 m). In this part of the cavity the largest chambers
of SMI system were generated: Iks (X) and Thronnyj (Throne). Apparently to penet-
rate through last impassable rock blockages in cave system is possible through the
old galleries located in the layer of Upper conglobreccia.
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CTPYKTYPHO-TEKTOHUYECKOE ITOJIO)KEHUE
JIEASAHOM I'OPbI U KYHI'YPCKOM JIEJISTHOM NELIEPHI
.M. YaiikoBckuii
I'M YpO PAH, 614007, . Ilepms, yi1. Cubupckas 78-a, ilya@mi-perm.ru

Kynrypckas Jlensnas nemepa 1 BMemiaromas ee Jlenssnas ropa HaXOAUTCS Ha
CTBIKE MEXXIY TPEMsI KPYIHBIMU KOJIBIEBBIMA MOP(OCTPYKTYpamu guameTpom 50-
80 kM, KoTOpBIe MOITH C(OPMUPOBATHCS HA TUIAT(OPMEHHOM CTa MK 3a CYET PoTa-
LMOHHBIX fedopMannii 3emin. YacTh U3 HUX BBICTYNAIOT B KAYECTBE CTYIICHEH, 10
KOTOPBIM HPOHMCXOJUT OTHOCHTEIbHOE CyOBEpPTHKAJIbHOE IEpeMEelIeHNEe OJIOKOB.
YeraHOBIICHO, YTO 00IIIee PACIIONOKEHHE Hanbosiee MpOTSHKEHHBIX TTOJI3EMHBIX T10-
noctelt KyHrypckoii nemeps! onpeesseTcs: CHCTEMOM JUaroHalIbHbIX MEraTpeIuH
KOTOpasi pa30MBaeT MacCUB Ha OTHOCHTEIIFHO MPSIMOYTOJIbHBIE O0KH. [ pOThI Cyo-
MepUANOHATBHON OPUEHTUPOBKU KOHTPOIUPYIOTCS MEHEE IPOTSKEHHBIMU MeTaTpe-
LIMHAMM, KOTOpBIE BBICTYHAKOT B KA4ECTBE ONEPAIOIUX K CEBEPO-BOCTOYHBIM
pa3pbIBaM U MPEACTABISIOT COO0H CHCTEMY JIEBBIX CIIBUTIOB.

STRUCTURAL-AND-TECTONIC SETTING OF
LEDYANAYA GORA AND KUNGUR ICE CAVE

LI Tchaikovsky
Mining Institute of the Ural Branch of RAS, 614007, Perm, Sibirskaya St. 78-a, ilya@mi-perm.ru

The Kungur Ice cave and Ledyanaya Gora upland is situated on a joint of three
large ring-shaped morphostructures with a diameter of 50-80 km which could be cre-
ated at a platform stage at the expense of Earth rotational deformations. Part of them
act as steps on which there is a relative near-vertical blocks displacement. The general
arrangement of the most extended underground cavities of the Kungur Ice cave is
defined by diagonal megacracks system which breaks the massif into rather rectan-
gular blocks. Grottoes of submeridional orientation are controlled by less extended
megacracks which act as branches to northeast failures and represent system of the
left border faults.

JIMTOJJOTMYECKHUM PA3PE3 JIEJISTHOM I'OPBI

O.U. Kanebckas, T.A. Kanununa
T YpO PAH, 614007, . ITepms, yi. Cubupckast 78-a, icecave@bk.ru

JlensiHas ropa ciio)KeHa MepeciIanBaloIIMMHUCS 3BAIlOPUTOBBIMU KapOOHATHO-
cynb(haTHBIMU MTOPOJIaMH HPEHCKOW CBUTHI («KJIAaCCHYECKUH KyHryp»). Ha ocHoBa-
HUHM CTPYKTYPHO-TEKCTYPHBIX M BELICCTBEHHBIX OCOOCHHOCTEH IPOBEIEHO HX
JIUTOJIOTO-(hallnalIbHOE PACWICHEHNE, BBISIBIICHBI TEKCTYPHO-CTPYKTYPHBIE 3aKOHO-
MEPHOCTH B IIpeAienax KaKA0H pUTMOIAYKH.
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LITHOLOGICAL SECTION OF THE LEDYANAYA GORA

O.1. Kadebskaya, T.A. Kalinina
Mining Institute of the Ural Branch of RAS, 614007, Perm, Sibirskaya St. 78-a, icecave@bk.ru

The Ledyanaya Gora is a massif of interlayering evaporite carbonate and sulfate
rocks of irenskaya suite («classical kungur»). On the basis of structural-and-textural
and composition features we made lithofacies stratification of the section and revealed
textural-and-structural regularities in the limit of each rock cycle.

HCCJEJIOBAHUE UCKYCCTBEHHOM MEIEPHI MUXAMNJIO-
A®OHCKOM 3AKYBAHCKOM ITYCTBIHHU B AJIBITEE

U.A. Aranos*, }0.C. JIaxuuukuii **
Pycckoe reorpaduueckoe obmectso (PI'O);
* e-mail: agapov_ilya@mail.ru; ** e-mail: yuri_lyahnitsky@vsegei.ru

B pabore npencraBieHsl KpaTKHe pe3ylbTaThl HCCIICIOBAHHS HCKYCCTBEHHOM
KyJIBTOBOM Ienepsbl Haxoxsamuiics B Anpiree (Poceust) Ha ceBepo-3ananHom Kaskase.
HccnenoBarenbckue paboThl MPOBOJMINCH YJICHAMH KOMHCCHU KapCTOBEACHUS 1
crieneonornu Pycckoro reorpaduyeckoro odmecrsa (Cankr-IlerepOypr) B nepuon
2010-12 rr. [TemepHslii KOMITIEKC BEIpYOiIeH B ecyanuke B nepuo XIX - Haua. XX
BB. OH cOCTOUT U3 rajgepel, NelepHOro Xpama, Kellbi OTIIeAbHUKA. B HacTosmmee
BpEMsI BOCCTAHABIMBAETCS U UCIIOJIb3YETCS TSl SKCKYPCHIA.

INVESTIGATION OF ARTIFICAL CAVE OF MIKHAILO-
AFONSKAYA ZAKUBANSKAYA DESERT IN ADYGEI
I.A. Agapov*, Y.S. Lyakhnitsky **

Geographical Society of Russia (GSR);
* e-mail: agapov_ilya@mail.ru; ** e-mail: yuri_lyahnitsky@vsegei.ru

In this work are presented brief results of investigation of cult cave located in
Adygei (Russia) in north-west Caucasus. Research works were carried out by mem-
bers of commission of karstology and speleology of Geographical Society of Russia
(St. Petersburg) in the period 2010-12. Cave complex is cut in sandstone in the period
XIX — beginning of XX century. It consists of galleries, speos, and reclusion. At the
present time it is restored and used for guided tours.

HUCTOPUA NU3YUEHUS BOKJIIO3A I'OJIYBOE O3EPO

C.C. Esnoxumo*, C.II. [Tupoxkos**

Creneoceknust BUB; TTepmckuii ropozickoii crieneokiy0, seevdokimov(@yandex.ru;
*614016, r. [Tepmb yi1. Enpkuna 8 — 108; **618900, 1. JIpickBa yi1. JIeHnHa 44/2 — 42

Jlana kparkas ucropus usy4deHus Bokito3a (lomy6oe o3epo) Ha peke UycoBoit
CIICJICOTIOABOAHBIMU METOJAMU HCCIeNOoBaHMi. [[oJHIMAOTCS BOIPOCHI O PO-
HCXOXK]ICHUH B TIOJI3EMHOM PYCJI€ TAIBKH PO30BOTO KBAapIUTa, 00pPa30BaHUs MEIKO
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— KPUCTAJIIIUNYCCKUX HHTCﬁ, a TaK¥KC IMPOTHO3UPYEM Z[aJ'IBHeﬁHICC pa3BUTHC KApCTO-
BBIX IPOLICCCOB B JTaHHOM paﬁOHe.

HISTORY OF VAUCLUS STUDY BLUE LAKE
S.S. Evdokimov*, S.P. Pirozhkov**
Spelean section «A head & deep into»; Perm city spelean club, seevdokimov(@yandex.ru;
*614016, Perm, Elkina str. 8 — 108; **618900, Lysva, Lenina str. 44/2 — 42

In this work is presented brief history of vauclus study (Blue Lake) on Chuso-
vaya River using spelean underwater survey methods. Here we raise problems of
pink quartzite pebbles origin in underground bed, formation of crystallitic threads,
as well as predict further development of karst processes in this area.

IMPOITACTh CYMI'AH
(MCTOPUS OTKPBITUSA N UCCIIEJOBAHMUA)

B.T. Kamanos*, M.A. UpaHoB**

*0O0O0 «Apxcrpoiinssickanusi», PB, oooasiz@mail.ru
** AkcakoBckuii ponn, PB, Aksakov-museum@mail.ru

B crarbe n3naraercst HCTOPHs OTKPBITUS U PE3YyNbTaThl UCCIIEAOBAHUS KPYII-
Helmell nponactu-nemepsl Ypanaa Cymran B ypounine Kytyk Meney3oBckoro paii-
ona bamxkoprocrana B 1964-1968rr. OcBelieHbl HEKOTOpPBIE OCOOCHHOCTH
MIPUPOJHBIX YCIOBUH ypOUHMINA U IPONACTH, YCIOBUS U (PaKTOPbI pa3BUTHS KapOo-
HaTHOTO Kapcra.

SUMGAN DEEP
(HISTORY OF DISCOVERY AND INVESTIGATION)
V.G. Kamalov*, M.A. Chvanov**

* JSC «Arkhstroiizyskaniay, RB, oooasiz@mail.ru
**Aksakov fund, RB, Aksakov-museum@mail.ru

In article is presented history of discovery and result of investigation of the
largest Ural deep-cave Sumgan in natural landmark Kutuk of Meleuzovski district
of Bashkortostan in 1964-1968. Here are covered some peculiar properties of natural
conditions of the natural landmark and the deep, conditions and evolution factors of
carbonate karst.

HNCCIEAOBAHUA BEPXHEKOTJJIAKOBCKOI'O
CHEJIECTOJTOI'MYECKOI'O BJIOKA

E.I". SInoBckas, B.C. Bynaros
CT «Jlerygas Mbimby», Mocksa

BepXHEKOTIIKOBCKHUI CTIEIEeCTONOTHYSCKUH OI0K pacionokeH B JloMonenoB-
CKoM paiione MockoBckoit obomactu. OH SBISETCS YacTbio MSYKOBCKOTO CIENIECTO-
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JIOTHYECKOTO palioHa, B KOTOPOM HaXOISATCS caMble OObIIie kKaMmeHoinoMHu [1oj-
MOC- KOBbs, Takue kak CbsiHoBcKast, Kamkunckas, MemepuHnckas, Jyrunckas. Ha-
uyyHasg ¢ XVII Beka, 3Ta TeppuTOpUs BXOAMWIA B COCTaB JJoMOAEI0BCKOI BOJIOCTH.
CortacHO UCTOPUYCCKUAM UCTOYHHKAM, HA 3TOHM TEPPUTOPUU JOOBIBAIICS KAMCHB JIJIS
MTOCTPOUKH OOJBIIIOTO KOJIMYESCTBA COOPYKCHUN Ha TEPPUTOPUU MOCKBBI U APYTHX
Onm3IIeKaNIMX pailoHOB. W UCCIenoBaHUs JaHHOTO Y9acTKa TaK JKE MONTBEPKAAIOT
9Ty mHpopManuw. J[oO0br4a 6e1oro KamMHs MPOAOIDKAIach Ha STOW TEPPUTOPUU
BILIOTH 10 90-x romoB XX Beka. OTKPHITHIC 3€Ch KAMEHOJIOMHH MOTY OBITh JIaTH-
posanbl 2 nosoBuHON XIX Beka. OHM NpeacTaBisAioT co00i HeOoIbIINE rallepeH,
OTXOJIAIIUE OT TaK Ha3bIBACMBIX KAPMaHHBIX pa3padoTok. Tak ke 31ech ObLIH Hali-
JICHBI [IeYd 00KHTa JJIs IPOU3BOJICTBA M3BECTH M OPYIUS I 00paOOTKH KaMCHHBIX
OJIOKOB.

RESEARCH OF UPPER-KOTLIAKOVO
SPELESTOLOGICAL BLOCK

E.G. Yanovskaya, V.S. Bulatov
SS «The Bat», Moscow

Upper-Kotliakovo Spelestological Block situated in the Domodedovo district
of Moscow region. It is a part of the Myachkovo Spelestological Region where the
most largest stone quarry such as Sianovskaya, Kamkinskaya (Kisely), Mescherin-
skaya, Duginskaya-1 are situated. Since the XVII century this area was a part of Stab-
les Domodedovo volost’. According to historic sources it was an area providing many
construction sites in the Moscow and others nearby sites by the white stone. And the
research on this area confirmed it. Mining of the white stone continued here till the
1990s. Studied area probably include the quarries that could be date by second half
of the 19th century. It is not large galleries outgoing from the so-called pocket-mi-
ning’s. Also here was found a kiln for production of quicklime and some tools for
stone adze.

T'EOPAJIAPHBIE UCCJIEJJOBAHUS TMTOA3EMHBIX
HAJIEJIEN B IEIIEPAX YPAJIA

10.H. Crenanos
T YpO PAH, 614007, r. ITepms, yi. Cubupckast 78-a

VYHUKaJIBHOCTb M3Y4EHUS JIbJla B MEIEPax 3aKJII0YAeTCs B XapaKTEPUCTHKE U
MOJIETTMPOBAaHUY KOHTHHEHTAJIBHOTO KJIMMATa U BO3MOXKHOCTH IIPOTHO3UPOBAHMS €TO
n3menennii. B nemepax CesepHoro, Cpennero n KOxHoro Ypasa Obuti H3y4eHbI OC-
HOBHBIC T€OMETPHUYECKHE XapaKTEPHCTHKH ITOJ36MHBIX JIbI0B. Briepsbie Oblia ycra-
HOBJIEHA MaKCUMaJIbHas TOJIIIMHA MHOTOJIETHETO OJNEJCHEHHs B reuiepax Meneo,
Epanka u Mapuunckas. MeTonuka HCClIeI0BaHIN BKIIIOYANa Feopa uoloKalluOHHYIO
CBEMKY B TEIUIBIH M XOJOIHBII IEepHO], OOLIYI0 PEKOrHOCIUPOBKY, ()OTOJOKYMEH-
TaLIO0 IOBEPXHOCTH HaJleU. BrINoaHeHa KoNUYeCTBEHHAs MHTEpIpeTalts JaHHbBIX
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reopaz[apHof?I CbCMKH, MTOCTPOCHBI TPCXMEPHBIC MOJACIIN ICIICPHBIX ominoxenuii. I1o
CpaBHCHHIO C UCCICAOBAHUAMU 3apy6€>KHLIX KOJIJICT, HAalllk pa6OTI>I OTIIMYaJIUCh KOM-
IJIEKCHOCTBIO, KPOME MOp(bOHOFHH JICIAHBIX OTJIOXKEHHMII COBMECTHO C KOJIETaMU
ObLIU PacCMOTPECHBI BOIIPOCHI O MUHEPAJIBbHBIX O6pa3OBaHI/I${X B INCHICPHBIX JIbAAX,
HUX BOSBHUKHOBCHHH. HOBTOpHI)IC HCCIICAOBAHUS ITO3BOJIAT NOJTYUYUTh TOUYHBIC PE3YJIIb-
TaTbl IIPUPOCTA JibJa HE B OIIPEICJICHHBIX TOYKAX, 4 BCCI'O JICASTHOI'O MaCCHUBaA. HpaK-
TUYCCKOC IMPUMCHCHUC MCETOJA IIO3BOJIUT IO PE3YyJabTaTaM MOHUTOPHUHIOBBIX
Ha6JIIO,HeHI/Iﬁ OIPCACIUTbL UBMCHCHUEC OajaHca Jib1a BO BpEMCHU C LICJIbIO YCTAHOB-
JICHUS 3aBUCUMOCTH 3TOI'O ABJICHUA OT UBMCHCHUS KJIMMara.

GEORADAR RESEARCHES OF UNDERGROUND
PERENNIAL ICE IN THE URALS CAVES

Yu.l. Stepanov
Mining Institute of the Ural Branch of RAS, 614007, Perm, Sibirskaya St. 78-a

Uniqueness of perennial ice researches in caves consists in the characteristic
and modelling of continental climate and predictability of its changing. Basic geo-
metries of underground icing were studied in caves of the Northern, Middle and South
Urals. For the first time the maximum thickness of perennial ice was established in
Medeo, Eranka and Mariinskaya caves. The research technique included Georadar
measurements in the warm and cold periods, the general reconnaissance and photo-
graphic documentation of glacier body surface. We executed quantitative interpreta-
tion of Georadar measurements data and constructed 3-D models of cave deposits.
In comparison with foreign researches our investigations differs complexity: except
glacier body morphology together with colleagues we considered also questions of
mineral units in cave perennial ice and its origin. Repeated researches will allow re-
ceiving exact results of ice increasing not only in particular points but also in all ice
body. Monitoring supervision will allow defining ice balance change in time for the
establishment of climate change dependence of this phenomenon.

NYBJUKALIUU O KYHI'YPCKOM JIEJISIHOM MEIIEPE
B CBOPHUKAX HAYUYHBIX TPY/JIOB «IIEIIEPbI»

H.T. Makcumosuy, FO.H. MuHoukuHa
EcTecTBeHHOHAYYHBII HHCTUTYT [IepMCKOTO roCy1apCTBEHHOTO HALIMOHATBEHOTO
HCCIIE0BATENIbCKOTO YHUBEPCHUTETA, T. [lepmb, 614990, yi. I'enkens, 4.
E-mail: nmax54@gmail.com; minochkina6@gmail.com

B pabore npoananusupoBansl myonukanun coopuukos «Ilemeps» ¢ 1-ro mo
36-i1 BhINyCK, NOCBsIEHHbIE U3yueHuto KyHnrypckoil JlensHolt nemepsl. ABTopaMu
yOIMKaKi 3aTPOHYTHI Pa3IMuHbIe ACTIEKThl HAyYHBIX UCCIIeI0BaHUi. PaboTs! mo-
CBSIILIEHBI U3yYEHHUIO MUHEPAJIOr N, TUTOIOT U, TEOXUMUH, CTPYKTYPHO-TEKTOHHYE-
CKOrO CTpPOEHHUSI TNelephbl, HAOIIOACHUSAM 32 TEMIIEPaTypHBIM PEXHMOM,
OJIEZICHEHNEM IeNephl, OMOIOTMYECKUM HAOIIOACHHSM | JIP.
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PUBLICATIONS ABOUT KUNGUR ICE CAVE
IN “CAVES” COLLECTION BOOKS
N.G. Maksimovich, Y.N. Minochkina

Natural scientific institute of Perm state national research university, Perm, 614990, Genkel str., 4.
E-mail: nmax54@gmail.com; minochkina6@gmail.com

In this work is analyzed publication of «Caves» collection books from 1 to 36
issues, devoted to study Kungur ice cave. Authors of publications discuss various as-
pects of scientific investigations. Works are devoted to study of mineralogy, lithology,
geochemistry, structural-tectonic framework of cave, monitoring of temperature con-
ditions, glaciation of caves, biological observations etc.

PUCYHKMU CIIEJIEOTEM U KAPCTOBBIX ®OPM PEJIBE®A 1484 r.
L. Yxan, 0. [3unn

WuctutyT reonoruu u reodusnkn, Kuraiickas akagemus Hayk, [Texun, Kurait

B crarbe onncana camast pannsis u peaxas kaura Csio Ui, n3 npoBuHImMH STH,
OyuzsHb «PrucyHKH npekpacHbIX neizaxei nemeps! FOxya». Bee pucynkn 0bum
CeIaHbl aBTOPOM B cepeanHe oceHu 1484 H.3. B anoxy auHactuu MuH. B xkHury
OBUTH BKIIIOUCHBI CEMBJICCST J[Ba KAPTHHBI CO CTHXaMH, H300pa)KeHNSIMH HaTEUHBIX
00pa3oBaHMil M KapCTOBBIX (GOPM perbeda.

THE PAINTING FOR SPELEOTHEMS AND KARST
LANDFORMS IN A.D. 1484

Sh. Zhang, Yu. Jin
Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, China

The earliest rare book «The drawing of wonderful scenery of Yuhua cave» by
Xiao Ci, who is from local Jiangle of Fujian Province, painted this guidebook in the
mid autumn of A.D. 1484 in Ming Dynasty. Seventy two paintings with poems for
speleothems and Karst landforms were included.

KATAJIOT PUCYHKOB U 3BHAKOB
NEIIEPHI INYJIBIAHTAI (KAIIOBO)
10.C. JIsxauukwuii, O.A. Munnukos, A.A. FOmko

BCET'EH, xomuccust Kapcrosenenns u crieneonorun PI'O. Cankr-IletepOypr

B asrycre 2013 r B cBer BbIen «Karanor pucyHkoB u 3HakoB neuiepsl Hlyins-
ranTtam (KamoBoii)» — uror MHorosnerHeid pabots! rpynnsl BCET'EU, PI'O. B nem
nmaercs omnrcanue, Gpororpaduu U tuiaHel pasmenicHus 195 w3obpaxenuit Kamosoit
nieriepsl. Kpome pesyssraTtoB prkcanny naaeoqIuTHIECKUX PUCYHKOB, B KHUTE TIPH-
BOJISITCSL MaTepHajbl 00 UCTOPHH OTKPBITUS M MCCIIEJOBAHUS )KUBOITUCH, IIPEJICTaB-
JICHBI JIaHHBIE O €€ CETOHSIIHEM COCTOSHHUHM, KJIACCH(UKAIMS M CTaTHCTUYECKast
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XapakTepucTHKa H300pakeHuit. Ha ocHoBaHMM aHalM3a COOpaHHOTO MaTepHaa Jie-
JIaeTCsl BBIBOJL O OOJIBIION 3HAUMMOCTH TTaMSITHUKA JUISi MUPOBOH KyJIBTYpPBI U HCTO-
pun. IToryueHHsle pe3yabTaTbl OJHO3HAUHO CBUETEIbCTBYIOT O CYLIECTBOBAaHUU Ha
IOxxHOM VYpane B naneosuTe caMOCTOATEIBHOTO OPUTHHAIBHOTO BBICOKOPA3BUTOIO
LIEHTpa JIpeBHENIIIEH KYJIbTyphl YEJIOBEUECTRA.

CATALOGUE OF DRAWINGS AND SIGNS
FROM SHULGANTASH (KAPOVA) CAVE

Yu.S. Lyakhnitsky, O.A. Minnikov, A.A. Yushko.
VSEGEI, RGS Karst and Speleology Commission, St. Petersburg

August 2013 saw the released “Catalogue of drawings and signs from the Shul-
gantash (Kapova) cave,” - the result of many years of the VSEGEI group work, RGS.
It describes, gives photos and location plans of 195 images from the Kapova cave.
In addition to Paleolithic drawings fixing, the book contains materials about the his-
tory of discovery and study of the painting, and presents information about its current
state, classification and statistical characteristics of images. Based on the analysis of
the collected material conclusion is made on great significance of the monument for
world culture and history. The results obtained clearly indicate the existence of inde-
pendent highly original center of the ancient culture of mankind in the Paleolithic in
the Southern Urals.

MHUHEPAJIBHBIE ACCOLIMALIU ®UZUKO-XUMHNYECKUX
BAPBEPOB B IIOJA3EMHbBIX 'OPHBIX BBIPABOTKAX
BEJJOPEYEHCKOI'O BAPUT-IIOJIUMETAJUVIMYECKOI'O
MECTOPOXJIEHMSI (BOJIBIIION KABKA3)

10.B. Ilonos, P.A. Iuryamsunu

TOxHbIi (enepanbHblil yHUBEpCUTET, Poccus, r.Pocros-Ha-J{ony, popov(@sfedu.ru

W3y4enne MUHEpAIBHBIX acCOLUALINH, (OPMHUPYIOIINXCS Ha (PU3UKO-XUMHYE-
CKHX Oapbepax B ITOA3EMHBIX FTOPHBIX BEIPA0OTKaxX beropeueHckoro MectoposkaeH s
(na Boseiiom KaBkase), ykasbiBaeT Ha HHTEHCHBHOE TU((EpeHIIMPOBAHHOE CBS3bI-
BaHME MPOIYKTOB OKUCIICHUS Pyl B MUHEPAJIbHBIX (pa3ax. YCTAaHOBICHO COYCTAHHE
HECKOJIBKMX MEXaHM3MOB CBSI3bIBAHHSI METAIIJIOB B MUHEpaJIbHBIC (ha3bl: m30MopdHOe
BXOX/ICHHE B XOJ1¢ KPUCTAUIM3ALNH, COOCAK/ICHUE B Pa3HBIX MHUHEPAIBHBIX (ha3zax
C TIOCJICTYIOIINM pa3pylIeHHneM MUKPOMUHAIBHBIX (a3, KpUCTAJUIN30BABIINXCS Ha
MTOBEPXHOCTH KaJIbIIUTA U TIEPepacpeieIeHIeM METaIJIOB, KOHTPOJIMPYEMBIM COpO-
LIMOHHBIMU MEXaHH3MaMH.
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MINERAL ASSOCIATIONS OF PHYSICAL AND CHEMICAL
BARRIERS IN UNDERGROUND EXCAVATIONS OF BELORECHENSKY
BARITE-COMPLEX DEPOSIT (BIG CAUCASUS)

Y.V. Popov, R.A. Tsitsuashvili

South federal university, Russia, Rostov-on-Don, popov@sfedu.ru

Study of mineral association formed on physical and chemical barriers in un-
derground excavations of Belorechensky deposit (on Big Caucasus) points at inten-
sive differentiate fixation of ore oxidation products in mineral phases. It has been
established combination of several mechanisms of metal fixation in mineral phases:
isomorphic inclusion in the course of crystallization, co-deposition in different min-
eral phases with following destruction of micromineral phases, crystallized on calcite
surface and redistribution of metals, controlled by sorption mechanism.

COBPEMEHHOE MUHEPAJIOOBPA3OBAHME
B KYHI'YPCKOM JIEJISTHOM NEIIEPE
C.C. Iloranos, H.B. ITapmuna, C.A. CagbikoB

Wucrutyt munepanorun YpO PAH, . Muace, Poccust, spot@ilmeny.ac.ru

OnucaHbl THITBI COBPEMEHHBIX (00pa3yIOIMXCcsl HETOCPEACTBEHHO B HACTOSIIEE
BpeMs1) MUHEpaJIbHBIX 00pazoBanuii B KyHrypckoii tensiHoi nemepe. CoBpeMeHHOE
MHUHEPaJI000pa30BaHKe — IMHAMUYHBIH, OBICTPO MEHSIOLIUICS IPOLECC, Yy TKO pea-
THPYIOIIUH Ha JIOKAJIbHBIE MUKPOKJIMMATHYECKUE OCOOCHHOCTH MeLephl U CBs3aH-
HBII ¢ CE30HHBIMHU KOJICOaHNSIMH Ha TOBEPXHOCTH 3EMIIH.

PRESENT MINEROGENESIS IN KUNGUR ICE CAVE
S.S. Potapov, N.V. Parshina, S.A. Sadykov

Institute of mineralogy of Ural branch of RAS, Miass, Russia, spot@ilmeny.ac.ru

Here are described types of modern (formed immediately at present time) min-
eral formations in Kungur ice cave. Modern minerogenesis — dynamic, rapid changing
process, tenderly responding to local microclimatic cave specifics and connected with
seasonal fluctuations on earth’s surface.

KPUOMMHEPAJIBHBIE OBPA3OBAHUSA
MHEIIEP MEUTA U Al B 3AITAJTHOM NIPUBAMKAJIBE
E.IL. bazaposa

WuctutyT 3emHoit kopsl CO PAH, bazarova@crust.irk.ru

[TpuBomuTCs Kparkas XapakTepHCTHKA KPHOMHHEPAIbHBIX 00pa30BaHUH Heep
Meura u Asi, 3aJI0)KCHHBIX B MpaMopax M paclioJIOKEeHHBIX B 3arnagHoM [Ipubaii-
Kaibe. KpromuHepanbHbie 00pa3oBaHus IPEACTABICHBI KAIBIUTOM C PA3IMYHBIMU
MIPUMECSAMHU.
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CRYOMINERAL FORMATIONS IN CAVES MECHTA
AND AYA IN WEST BAIKAL REGION

E.P. Bazarova
Earth crust institute of SB RAS, bazarova@crust.irk.ru

Here is given brief description of cryomineral formations in caves Mechta and
Aya, included in marble and located in west Baikal region. Cryomineral formations
are presented by calcite with various admixtures.

PE3VJIBbTATbI UHINKATOPHBIX OIIBITOB U IBUKEHUE
KAPCTOBBIX BOJI B IO)KHOM YACTHU XUIICTUHCKOI'O MACCHUBA
(BAITATHBI KABKA3)

A.C. T'yces*, C.E. Mazuna**

*TocymapcTBeHHbIH acTpoHoMuueckuit HHCTUTYT UM. I1.K. lITepabepra MI'Y um. M.B. JlomoHOCOBA,
Yuusepcurerckuii mp-T 13, Mocksa 119992, Poccus; gusev@sai.msu.ru
**Xumuaeckuii paxynsrer MI'Y nm. M.B. Jlomonocosa, Bopoosess! ropsr 1-10,

Mockga 119991, Poccust; conophytum@mail.ru

B craTtbe mpejcTaBieH aHaNIMU3 U PE3yNbTaThl TPACCHUPOBAHUS BOJ B HOXKHOIM
yacTu XUICTUHCKOTO MAacCUBA. 3/1€Ch pacloioxkKeHa nemepHas cucreMa CHexHasl,
JpeHHpYIoIIast OOJIBIIYIO YacTh MaccuBa. McnbITanus mpoBoamiInch 3umoi 2009-
2010, kak B ME)XCHHOM, TaK U B TIMKOBBIX YPOBHSX BOJbI. B kauecTBe duryopecrenT-
HOTO KpacHuTelisi ObLT MCIIOJb30BaH YPAHHH, a B JIOBYIIKU ITOMEINAINCH OaKTepun
Bacillus subtilis v Bacillus licheniformis. IloxyueHHble HAMH pe3yJbTaThl HCIIBITAHUH
MOATBEP>KIAI0T B LIEJIOM JaHHBIE MPEAbLAYIIUX SKCIIEPUMEHTOB. TeM He MeHee, Mbl
HAIIIJIM HECKOJIBKO HOBBIX CBSI3€H C BBIXOaMH NOA3EMHBIX BOJ. MI3MepeHHbIe CKOPO-
CTH KapCTOBBIX BOJ OKa3aJics Ha PEAKOCTh BEICOKMM (7-11 kM / nenp nim 290-460
M/4), B 3-4 pa3a Oosbliie, 4eM CKOPOCTbh, KOTOpasi OblIa IToJIydeHa B IPEIbIAYIINX Te-
crax. MBI Takke NpeiCcTaBisieM KpaTKuid 0030p APYrUX YCIEHIHBIX M POBAJIBHBIX
OIIBITOB TPACCUPOBAHUS BOJ B MacCUBe XHMIICTA, KOTOPbIE poBoAuIKch B 1973-2011.
WHaukaTopHbIE ONBITHI, IPOBEJEHHBIE HA MACCUBE, YKa3bIBAIOT HA CIOXKHBINA Xapak-
Tep ABMKEHUS MOA3EMHBIX BOJHBIX NOTOKOB. OCHOBHBIM HAIIPABICHUEM JIBUKECHUS
KapCTOBBIX BOJ cucTeMbl CHeXHasl SIBISIETCS, I0-BUJUMOMY, ITyTh OT AHA CHEXHOI
yepe3 DcraBeimty 10 Kanmaxsapckoro copoca; Baoss Kanmaxsapckoro copoca oc-
HOBHOI1 IOTOK BOJIbI UJIET HA 3araj B HalpaBJIeHUH MUUINTHL, a B TaBOJOK — U B IIPO-
TUBOIIOJI0KHOM BOCTOYHOM HANpaBlI€HUHM B CTOpoHY Aamnctel. CyliecTBOBaHUE
BOCTOUHOI'O HallpaBJICHUs IBUKEHUS KAPCTOBBIX BOJ cucTeMbl CHexHas B1oab Kai-
JIaxBapcKoro cOpoca B MaBOAOK TPEOyeT JIOMOIHUTEIBHOTO TOATBEPKICHHUS.
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RESULTS OF TRACER TESTS AND UNDERGROUND WATER FLOWS
IN THE SOUTHERN PART OF KHIPSTA MASSIF
(WESTERN CAUCASUS)

A.S. Gusev*, S.E. Mazina**

*Sternberg Astronomical Institute, Lomonosov Moscow University,
Universitetsky pr. 13, 119992 Moscow, Russia, gusev(@sai.msu.ru
**Chemical Department, Lomonosov Moscow State University, Moscow, Vorobyovy gory 1-10,
119991 Moscow, Russia, conophytum@mail.ru

We present the results of the latest successful tracer tests in the southern part of
Khipsta massif and their analysis. This part of the massif is drained by well-studied
Snezhnaya cave system. The tests were carried out in the winter of 2009-2010, both
in normal and in high water level. We used an uranine as a fluorescent dye, and bac-
terial cells Bacillus subtilis and Bacillus licheniformis as a new original absorber.
Our test results confirm in general the data of the previous experiments. However,
we found several new springs of the output of underground water. Measured karst
water velocity has appeared extremely high (7-11 km/day or 290-460 m/h), in 3-4
times larger, than the velocity, which has been obtained in the previous tests. We also
present a brief survey of other successful and not successful tracer tests in Khipsta
massif which were carried out in 1973-2011. We conclude that the direction of the
karst water streams in the south part of Khipsta massif is complex and ambiguous.
There are several directions of water streams movement. Number of directions of the
underground water streams increases during a high water level time.

NPEABAPUTEJIBHBIE PE3YJIBTATbI KOMIIJIEKCHOTI'O
HNCCIEAOBAHUS O3EPA YEPUK-KEJIb TIPOBEAEHHOI'O
MEXJTYHAPOIHOM SKCIIEIUIIAEM B 2011-2012 T'T.
V.B. Kakosa*, /1. baguno**, B.T. Xmypuux*

*EctectBenHoHayunbli MuactutyT IITHNY, 1 Ilepms, ulzhakova@gmail.com; khmurchik@iegm.ru
**Typunckuil ynusepeuret, Typun, rtamms, badino@to.infn.it

Bo Bpemst sxcriemumu 2011-2012 rr. Oputn poBeieHbBI MUHEPAJIOT NYECKHIE HC-
CJIC/IOBaHMSI KOPEHHBIX MOPOJI M JIOHHBIX OTIOKEHUH, MUKPOOHOJIOTHYECKHE HCCIIe-
JOBaHMS, M TaKXKe MCCIEN0BaHUS THApOoJoruueckoro pexuma. JKusHp u
OGMOJIOrnYecKre MpOIEcChl B 03€pe ONPEAEISIOTCS JaHagTHBIME U Teorpaduyie-
CKUMHU YCIIOBUSIMHM, ITIABHBIM U3 KOTOPBIX SIBJISIOTCS TUI TIOYBBI, PACTUTEIbHBIX ac-
coLualuii, KOJIMYECTBO OCAKOB. Pe3ynbTaThl Hccien0BaHysl IPECTABICHBI B ATOI
CTarhe.
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PRELIMINARY RESULTS OF CHERIC-KEL LAKE COMPLEX
INVESTIGATION BY THE INTERNATIONAL EXPEDITION
AT 2011-2012
U.V. Zhakova*, G.Badino**, V.T. Khmurchik*

*Science Natural Institute of PSSRU, Perm, ulzhakova@gmail.com; khmurchik@iegm.ru
**Turin University, Turin, badino@to.infn.it

During expedition of 2011-2012 was made observation about hydrological re-
gime, mineralogical research of the bedrock and bottom sediments. We made also
microbiological research. The life and biological processes in lake are determined
with landscape and geographical conditions, the main of which are type of soil, plant
associations, amount of precipitation. The results of investigation are presented in
this article.

KAPCTOBBIE O3EPA TUMAHA - IAMATHHUK ITPUPOIbI
PECIIYBJIMKHN KOMHA
T.I1. Mutiomesa*, E.H. ITaroBa**, A.C. CreHnna**,
I0.H. [ITa6anuua***, T.M. CemeHoBa****
*Uucruryt reonorun Komu HIT YpO PAH, r. CeiktbiBKap, yi. IlepBomaiickasi, 54;
**Wuctutyt 6nonornn Komu HIT YpO PAH, 1. CrikTeIBKap, yi1. KoMMmyHHcTHIeCKas, 28;

***CBIKTBIBKAPCKUH TOCYapCTBEHHBII yHHBepcuTeT, I. CHIKTBIBKap, yi. [lerpo3aBonckas, 122;
*HFFYXTHHCKHIT TOPOACKON KOMUTET 110 OXpaHe OKpyJKalomel cpenpl, I. YxTa, yi. lO6meitnas, 14

[MamsTaHEK ipupozp! «IlapackKUHEI 03epa» MPeACTaBIseT CO00H yHUKAIbHBIN
qutst PecrryOrmukyn KoMy KoMITIeke KapcToBbIX 03ep. BoHbIe 00bEKThI pacionokeHbl
Ha BOCTOYHOM CKJIOHe THMaHCKOTo Kpsbka B 6acceline peku ToObICh, B 30HE pa3BUTHS
TEPPUTeHHO-KapOOHATHBIX U CYJIb(ATHBIX HIKHETIEPMCKHX ropos. [TamMaTHuk npu-
ponsl «ITapackkuHBI 03epay» CIYKUT JJIsl OXPaHbl KAPCTOBBIX BOJOEMOB M JIaH (IIAd-
TOB. broTa 03ep npencTaBieHa KOMIUIEKCOM OPraHU3MOB, TUIIMYHBIX IS KAPCTOBBIX
BOJIOEMOB U aJaTUPOBAHHBIX K TUAPOXUMUYECKUM YCIoBUAM. OTMEUeHBb! peikue
U OXpaHsieMble BUABI CIIOPOBBIX U COCYIUCTBIX PACTEHUH.

TIMAN KARST LAKES AS A MONUMENT OF KOMI NATURE
T.P. Mityusheva,* E.N. Patova, ** A.S. Stenina, **
Yu.N. Shabalina, *** T.M. Semionova ****

* Institute of Geology, Komi Science Centre, RAS Ural Branch, Syktyvkar, ul. Pervomayskaya, 54;
** Institute of Biology, Komi Science Centre, RAS Ural Branch, Syktyvkar, Communisticheskaya, 28;
*** Syktyvkar State University, Syktyvkar, ul. Petrozavodskaya, 122;

*#%* Ukhta City Committee for Environmental Protection, Ukhta, ul. Yubileinaya, 14

The Paraskiny Lakes natural monument is a unique for the Komi Republic com-
plex of karst lakes. The water bodies are located on the eastern slope of the Timan
Ridge in the Tobys’ basin, in the zone of terrigenous-carbonate and sulfate Lower
Permian rocks. The natural monument protects the karst reservoirs and landscapes.
The lake biota is presented by complex organisms typical for karst reservoirs and
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adapted to the hydrochemical conditions. Registered were rare and protected species
of vascular and spore plants.

T'NJIPOTI'EODKOJIOINYECKASI OBCTAHOBKA
JIEJISTHOM I'OPHI I. KYHI'YPA
10.A. Kunun, .1. Munbskeuy, O.A. Muxanesa

ITepMckuii rocynapcTBEHHBIH HAIIMOHAIBHBIN NCCIIEI0BATELCKUI YHUBEPCUTET

Ha JlensHoii rope pacrionoykeHa BCeMUpPHO n3BecTHast KyHrypcekas siezisiHast re-
mepa. Kak OonbImHCTBO 1emiep rurcoBoro kapera KyHrypekas nensHas nemepa
pacriosaraercsi B 30He aKTHUBHOT'O BOJIO- M BO31yXooOMeHa. BimsiHue texHorenesa
371ech BeCbMa 3HaUUTENbHO. OCHOBHBIMM MCTOYHUKAMU 3arpsi3HeHus paiiona Jlems-
HOW TOpBI SIBIISIIOTCS: CBAJIKAa MyCOpa, PaclojloXKeHHasi Ha OCH BOJIOpaszeiia peK
CouBsl n 1lakBbr; nTunedadpruka KoMcomonbekast B 5 KM ceBepo-BOCTOUHEE TIe-
mepsbl; aBrogoporu KyHryp — bepes3oBka, k Typkomiuiekcy CranarMur u B ¢. @uimn-
MIOBKY; aBTO3aIlpaBOYHasl CTAHIIUS; TOPOACKOE KIIQJIOHIIE; CEILCKOX03SHCTBCHHBIC
YTOJibsi; @ TaKKe MPOMBIIIIICHHBIE TpearpusaThs I. KyHrypa, BeIOpachIBaroye B ar-
Mocdepy passInuHbIe 3arps3HSIOIINE BelecTBa. Ha naHHOM TeppuTOpuu NpucyT-
CTBYIOT NPAaKTHYECKH BCE BHJbI AHTPOIIOTCHHOT'O 3arpsi3HEHUS] MOA3EMHBIX BOJ:
CEJIbCKOX03SHCTBEHHBIE (arpOXMMHUYECKHE, 300TEXHOJIOIHYECKHE), TPAHCIIOPTHBIC
(aBronopokHbIe), ObITOBBIE (oMroH Th n [10, kitagdwuie), cTponTeNbHO-OBITOBON
MYCOp, CBSI3aHHBIN ¢ OJ1aroyCTpOHCTBOM M AKCKYPCHOHHOM JIEATEILHOCTBIO B CAMON
Temepe.

HYDROGEOECOLOGICAL SITUATION OF
THE LEDIANAYA MOUNTAIN IN KUNGUR
Yu.A. Kilin, L.I. Minkevich, O.A. Mikhaleva

Perm State National Research University

The Ledianaya Mountain houses the world famous Kungur Ice Cave. Like most
of the gypsum karst caves Kungur Ice Cave is located in a zone of active water and
air exchange. The impact of technogenesis is very strong here. The main sources of
pollution of the Ledianaya Mountain are: a garbage dump, located on the axis of the
Sylva and Shakva watershed; Komsomolskaya Poultry, 5 km north-east of the cave;
the Kungur - Beriozovka road, to Stalagmit Tourist Complex and to Filippovka; a
gasoline station; city cemetery; farmland; as well as industrial enterprises of Kungur
that emit different contaminants into the atmosphere. In this territory there are almost
all kinds of anthropogenic groundwater pollution: agricultural (agrochemical and
zootechnological), transport (road), household (solid and industrial waste landfill and
cemetery), and construction and household waste from landscaping and sightseeing
activities in the cave.
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MOJAEJb ITUHAMUWKHAU YPOBHEM MOJA3EMHBIX BO/I
B IIEIIEPE KYJIOT'OPCKAS-TPOSI
C.B. Copoxur*, U.B. Copokuna**, H.A. ®panmr*

* ApXaHTeNnbCKast CIIeNIeoJIoTrHIecKast accouanust «JlabupuaT»
**TBepCKOM roCyIapCTBEHHBIN YHHBEPCUTET

B cratbe MMPCACTAaBJICHBI PE3YJIbTAThl MOACINPOBAHUS ypOBHeﬁ IIOA3CMHBIX BOJ
B rieaiepe Kynoropcxaﬂ—Tpo;I. C UCIOIb30BaHHEM MAaTeMaTHYCCKOIO arirapara Te€o-
pun HEUYETKUX MHOXKECTB M MAIlIMHHOTO 06y‘l€HI/IH HaMmH ObliIa MMoCTpOCHAa MOJACIIb,
KOTOpasi 10 YpOBHIO MOA3CMHBIX BOJ U Ieperiaay € p. HI/IHeFa, BBIYHCIIACT CYTOYHOC
HU3MCHCHUC YPOBHS BOABI B HECIICPE. MOZ[GJ'H/IpOBaHI/Ie JUHAMUKHU ypOBHCﬁ Ha JIJIn-
TCJIbHBIX IEPUOAaX BPEMCHU OCYUICCTBIIAJIOCH NOCICA0BATCIIbHBIM HAKOIIJICHUEM
CYTOYHBIX pa3HHUIIL. HonyquHaﬂ MOJCIIb ObLIa MMPOBEPCHA HAa pCAJIbHBIX JAHHBIX 3a
2007 roa v nokasaja nmpueMJIEMYIO JJId MPAKTUYCCKOT0 MPUMEHCHUS TOYHOCTD.

DYNAMIC MODEL OF GROUNDWATER LEVELS
IN KULOGORSKAYA-TROYA CAVE

S.V. Sorokin*, I.V.Sorokina**, N.A. Franz*

*Arkhangelsk Speleological Association «Labyrinth»
**Tver State University

We present results of underground water table level modeling in Kulogorskaya-
Troy cave. Using methods of machine learning and fuzzy theory we were able to
build a model which takes level of underground waters and drop to the Pinega river
and derives daily level difference in cave. Long-term water table dynamics is mo-
delled by accumulation of daily differences. Resulting model was verified on histo-
rical data obtained in 2007 and was found to be suitable for practical use.

HNUCCIEJOBAHUE ®OPMUPOBAHMUSI JIEYEBHOM BO3).‘[YH]HOI7[
CPEJIbI B ECTECTBEHHbBIX KAPCTOBBIX ITOJOCTSAX
AT UcaeBuu, H.A. Tpymkoa
I'1 ¥pO PAH, 614007, r. ITepmb, yin. Cubupckas 78-a; acronadya87@gmail.ru

B crarbe paccMoTpeHa BO3MOXHOCTB UCIIOJIB30BAHNS YHUKAIBHON aTMOC(EpBbI,
(dopmupytoreiics B nemepax, st criesieorepaniy. CyTbh METO/1a CIIeIeoTepaIiy 3a-
KIIFOYaeTCsl B BO3JCHCTBUY HA OPTaHNU3M YeJI0BeKa MPUPOIHBIX, PU3NUECKUX (HaKTO-
POB, XapakTepHBIX IemepaM U OOYCJIOBIEHHBIX TeO0(PH3MYECKUM MECTOM
pacroyoKeHHUsT 1 XUMHUYECKUM COCTaBOM Nopox. OIHUM M3 OCHOBHBIX JIedeOHBIX
(haKTOpPOB, HCIOJIB3YEMBIX B CIEJICOTEPAINH SIBJISICTCS ITOBBINICHHAS KOHIIGHTPAIHs
JIETKUX a9POMOHOB B aTMocdepe criesieonedeOHul, Kotopast 3pPEKTUBHO UCTIONb3Y-
eTcsl IpY JICYEHNH OPOHXO-JICTOYHBIX 3a00neBanuii. B pabore ommcan MmexaHusm 00-
pa3oBaHUS JETKUX a’pPOUOHOB B BO3JYIIHOHW Cpele U NPUBEACHBI PE3yNbTaThl
HCCIIeJOBaHNI a3pONOHHOIO0 cocTaBa armocgeps! KyHrypckoit JleasiHol nemepsi.
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RESEARCH OF MEDICAL AIR ENVIRONMENT FORMATION
IN NATURAL KARST CAVITIES

A.G. Isaevich, N.A. Trushkova
Mining Institute of the Ural Branch of RAS, 614007, Perm, Sibirskaya St. 78-a, acronadya87@gmail.ru

In article we considered possibility of the unique karst cavity atmosphere using
in speleotherapy. The speleotherapy essence consists in action on a human organism
by natural, physical factors that is specific to caves and caused by the geophysical
location and a rock chemical composition of this massif. The most important spele-
otherapy factor is the high concentration of easy air ions that is used at bronchopul-
monary-disease therapy in speleohospitals. This work contains data for easy air ions
formation mechanism and air ions composition research findings of Kungur Ice cave
atmosphere.

OCTAHOBKA 3EJIEHBIX BUOIIJIEHOK - UCCJIEAJOBAHUS POCTA
N AJANITAIUHA JTAMITIEH®JIOPBI ITPU CBETOAUOJHOM
OCBEHIIEHNH B OKCKYPCHUOHHBIX ITEIEPAX
V. ITerepc, JI. I'pooc, @. ladep

Haiircnpronre e.b.; bpaitrmeiin, ['epmanns

[Nemepsl ¢ HaTEYHBIMU 00pPa30BaHUSIMH, KOTOPBIC SIBIISIOTCS IPUBJICKATEIb-
HBIMH JJISl TYPUCTOB, SIBJISIIOTCS SKOCUCTEMaMH B TIOJIHOM TeMHoTe. JII000onbITHBIC
KPHCTAJUINYECKUE CTPYKTYPHI (CTAIAKTUTHI U CTAJIarMUThI) 00pa3yloTcs B crieliuu-
YEeCKHX HNPUPOIHBIX yCIOBUsIX. MICKycCTBEHHOE OCBEILIEHUE, KOTOPOE HEOOXOANMO
JUISL TYPUCTHYECKOTO MCIIOIb30BaHMUs Ielep, BbI3bIBACT pocT (POTOTPOdHBIX opra-
HU3MOB, TaK Ha3bIBaeMoil taMmneH(aopsl. KapcToBbie memeps! SBIsSIOTCS OTKPbI-
TBIMH cucTeMaMH. Koryia copbl IonajaoT B Memepsl B IEPHOBI MTOKOs (priibTpara,
P MCKYCCTBEHHOM OCBEIICHWH BO3HHMKAET HEXKENaTeIbHBIH POCT (hOTOTPOPHBIX
opranu3MoB. [IepBbIM OpraHU3MOM, MTOCEISIONIMMCS B TIelepax, SBISIOTCS IUaHO-
OakTepuH, 3aTeM 3eJICHbIE BOIOPOCIH U MO3KE HAOIIOIAIOTCS MXH M AIIOPOTHUKH.

DTOT HpoLEecc KOJIOHU3ANH HJIET ¢ 00JIee HU3KOH IIOTHOCTHIO ()OTOHHBIX T10-
TOKOB, Ye€M OITMCAaHHas B JINTEpAType TOUKa KOMIICHCAMK (hOTOCHHTE3a. DTH OHO-
TUICHKH SIBJISTIOTCS] HEXKENATEIIbHBIMU C 3CTETHYECKOM TOUKU 3pEHHS X BBUJy Hapyllle-
HUSI MUKPOJKOJIOTHH U TTOBPEK/ICHHS TIOBEPXHOCTEH HATEYHBIX 00pa30BaHUM.

Hacrosiiee uccreioBanne ObII0 IPOBEEHO C LEIbIO BEISICHEHHS BO3MOXKHOCTH
CTaOMILHOM paboTHI MEIephl CO CBETOANOAHON MOJCBETKOM. Mnes npoBepku cBe-
TOJMOJTHOTO OCBEILCHHUS] OCHOBAaHA Ha TOM (DAaKTe, YTO HET HUKAKOTO N3JTyYCHUsI CBETa
B ONTHYECKOH IJIOTHOCTH MakcUMyMa (POTOCHHTETHYECKUX TUIMEHTOB.

Jnst vccnetoBaHMsT MbI BRIOPAJIN TUIIMYHBIE BHJIBI TTEIIEPHBIX IHAHOOAKTEPHUit
(Synechocystis) u 3enensix Bogopocieit (Chlorella vulgaris).

Bo-nepBbIX, 1Ba KICTOYHHKA CBETA, O KOTOPBIX IOMJIET Pedb, NCTIBITHIBAIUCE
IPOTHUB CBETOAMOAHBIX (oHape B skcriepumenTax B 10 u 30 mxmonb GoToHOB Ha
M?S u 8 4yacos/neHb. B pesyibrare, MOXKHO OTMETHTb, YTO HCIIOJIb30BAHUE CBETO-
JUOIHOTO CBETA MPUBOJUT K 3HAUUTEILHOMY CHIKEHHIO POCTa BOAOPOCIEH.

37



[Tocie 3TOrO MBI IPOBEPUIIN POCT IUAHOOAKTEPUIT M BOJOPOCIICH B CBETOBOM
pekuMe B 9KcKypcroHHOH rremepe (100 mun u 200 mus/7 nHeit). Heoxxnnanusie pe-
3yJbTaThl IPUBOAAT HAC K BOIPOCAM O Ipollecce aJanTallli B NOMYJSILUAX Mepe-
LIHBIX BOIOPOCIICH. YTOOBI OTBETUTH HA 3TOT BOIIPOC, MBI PEILIMIIM TOHAOIIONATH 1BE
9KCKYPCHOHHBIE Tenieps! B IieHTpe ['epmannn. O0e meniepsl H3MEHMIN 00BIYHOE
OCBelIEHHE Ha cBeToAnoHOE B Havasie 2013 . MbI npoBepun CIIEKTp MOMIOIEHUS
OMOTUIEHKH JIaMITeH(IIOpBI B THIMYHBIX MecTaX. [IlepBble pe3yibraThl yka3plBaroT Ha
C/IBUT CHEKTpa MONIOLIEHUS ¥ IPUBOJAT K IPEANOI0KEHHUI0, UYTO IPOUCXOAAT aaarl-
TUBHBIE MTPOIECCH. J[OMOIHNUTEIBHO K 3TOMY HCCIIEI0BaHUIO MBI co3aeM (oromo-
KyMEHTAIHI0, YTOObI 0OBEKTHBHO J10Ka3aTh MaKPOCKOITUYHBIC H3MEHEHHSI.

STOP THE GREEN BIOFILM - STUDIES ON GROWTH AND
ADAPTATION OF LAMPENFLORA UNDER LED LIGHT
IN SHOWCAVES
U. Peters, L. Groos, F. Schéfer

Zeitspriinge e.V.; Breitscheid, Germany

Caves with speleothems that are attractive for tourists are ecosystems in com-
plete darkness. Under these natural conditions stalactites and stalagmites develop fas-
cinating crystal structures. The artificial illumination, which is necessary for tourist
use, causes the growth of phototrophic organism so called Lampenflora. Karst caves
are open systems. With the leachate resting stages and spores get into caves and under
the artificial light an undesirable phototrophic succession starts. The first organism
are cyanobacteria, followed by green algae and later mosses also ferns are observed.

This colonizing process runs with photon flux densities lower than in literature
described photosynthetic compensation point. This biofilm is unwanted regarding to
the aesthetic point of view, to the disturbance of the micro ecology and to the damage
of the surface of speleothems.

The present study was to find out whether it is possible to operate a cave su-
stainable under LED illumination. The idea to test this LED-light is the fact that there
is no light emission at the absorbance maximum of the photosynthetic pigments.

For the investigation we selected each one of typical cave species of cyanobac-
teria (Synechocystis spec.) and green algae (Chlorella vulgaris).

First, two further light sources have been tested against the LED lights in culture
experiments at 10 and 30 umol photons per m?s and 8h/d. As a result, it can be noted
that the use of LED light leads to a significant reduction in growth of algae.

After this we tested the cultures at the light regime in the showcave (100min
and 200min/7d). The unexpected results lead us to questions about the adaptation
process in the population of cave algae. To answer this question, we decided to mo-
nitor two showcaves in the middle of Germany. These two caves changed the light
conditions to LED at the beginning of 2013. We checked the absorbance spectrum
of the Lampenflora biofilm on typical places. The first results indicates a shift of the
absorbance spectrum and lead to the assumption that adaptiv processes are taking
place. Additional to this research we are creating a photodocumentation to objectify

the macroskopic changes.
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MNEIEPA KHHAEPINHCKAS: IOCJIEACTBUSA PEKPEAIIMOHHOI'O
NCIIOJIb30BAHUA U UX BIUAHUE HA MUKPOBUOTY

JLIO. Ky3emuna, H.®. I'amum3siHoBa, A.C. Ps6osa
WucrutyT 6uonoruu Y pumckuii Hayunslii ienTp PAH, 450054, . Ya, np. Oxts16ps, 69,
e-mail: ljkuz@anrb

B crarbe onmcana HUCTOPpUA OCBOCHUS ICHICPHI KI/IH,HepJII/IHCKaSI. HpI/IBC,HeHI)I
(baKTOpI)I, BJIMAOIIUEC HA COCTOAHUEC CIICJICOCUCTEMEBI U €€ MI/IKpO6I/IOTy.

KINDERLINSKAYA CAVE: CONSEQUENCES OF RECREATIVE USAGE
AND THEIR INFLUENCE ON MICROBIOTA

L.Y. Kuzmina, N.F. Galimzyanova, A.S. Ryabova
Institute of biology, Ufa’s scientific center of RAS, 450054, Ufa, pr. Oktyabrya, 69 e-mail: ljkuz@anrb

In article is described history of Kinderlinskaya cave development. There are
presented factors having effect on condition of spelean system and its microbiota.

OLIEHKA COCTOSIHUS MONYJISILUHA 3EJIEHOM BOJOPOCJIHN
CHLORELLA VULGARIS BEIJERINCK, B YCJIOBUSAX
HUCKYCCTBEHHOI'O OCBEIIEHHUS B S)KCKYPCHOHHOM
NMEINEPE HOBOA®OHCKAS (ABXA3US)

C.E. Masuna, M.A. Makapenxko, C.H. IllecTakosa

MOCKOBCKHIT TOCYIapCTBEHHBIN YHUBEPCUTET MHUILEBBIX POM3BOJICTB;
MHCTUTYT BeTepHHAPHOI AKCIIEPTU3BI, CAHUTAPHU U SKOJIOTHH.
125581, Mocksa, ®ecruBanbHas 22 k.4, kB. 99; conophytum@mail.ru

[TpoBeneHo nccneno0BaHUE CTPYKTYPHI MOIYJISLUY 3eseHoi Bogopociu Chlo-
rella vulgaris, mpou3spacTaromieil B yCIOBUSIX HCKYCCTBEHHOTO OCBEIIEHHS HA M3-
BecTHske B HoBoadoHckoii nemepe. B pesynbrare aHannza pasMepHOi CTPYKTYpbI
KJIETOK TMOMYJIALUYU [TOKa3aHO, YTO OHA Pa3BUBAETCS B ONTHUMAJBHBIX YCIOBUSAX. B
HCCJIEIOBAaHHBIM MOMEHT IMPOUCXOAUIIO AKTUBHOE PA3MHOXKEHUE U POCT MOMYISALHH.

EVALUATION OF THE POPULATION OF GREEN ALGAE CHLORELLA
VULGARIS BEIJERINCK UNDER ARTIFICIAL LIGHT CONDITIONS IN
THE NEW ATHON SHOW CAVE (ABKHAZIA)

S.E. Mazina, M.A. Makarenko, S.I. Shestakova

Moscow State University of Food Production; Institute of Veterinary Examination,
Sanitation and the Environment. 125581, Moscow, ul. Festivalnaya, 22, k.4, kv. 99;
conophytum@mail.ru

A study of the population structure of the green alga Chlorella vulgaris, growing
under artificial lighting conditions on limestone in the New Athos cave, was con-
ducted. Analysis of the dimensional structure of cells in the population shows that it
develops in optimal conditions. The reproduction and growth of the population was
active in the period of study.
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O HEOBXOJIUMOCTH MOHUTOPHUHTA BJIATOYCTPOEHHbBIX
KAPCTOBBIX NELIEP C LEJbIO UX ONTUMAJILHOM
SKCILJIYATALIUM (HA TIPUMEPE HOBOA®OHCKOI 1

LIXAJTYBCKOI1 NEILEP I'PY3UH)

O.A. JlanuaBa*, K. JI. lukapumsumm®*
*Topuslit Uncturyt um. I A Llynyknnze, [py3unckuii Texandecknii YHUBEpCUTET;
**WNucruryt ['eorpaduu nM. Baxymru barpatnonn, Toummcckuit ['ocynapcTBeHbli YHUBEPCHTET

CrapeHne neniepbl — €CTECTBEHHO NPOTEKAIOIINH IpoIiecc U HeM30eKHbI KO-
HEYHbIC Pa3pPyIIUTEIbHBIC SIBICHUS, KOTOPBIC YCYTYOISIOTCS YeJIOBEYECKUM (haKTo-
pom. [ToaToMy mapasuienbHO ¢ OI1aroyCTpOMCTBOM TIELIEPH! ISl SKCKYPCHOHHBIX
LieJIel, CYNTAEM 1IeJIeCO00Pa3HBIM IIPOBEACHHUE HHKEHEPHBIX MEPOIPUSTHI, KOTOPbIE
OyayT IOMOraTh IpUpPOJIE B MPOIECCE peJIAaKCAlMM BO3MYILICHUH B (PU3HYECKUX
TIOJISIX, BHECEHHBIX YEJIOBEKOM M OyIyT COCOOCTBOBATH COXPAHEHHUIO MPUPOJHBIX
MTAMSTHHUKOB.

[Tpu noxroroBke neniep B KAYECTBE TYPUCTHUCCKUX 0OBEKTOB HEOOXOIMMO CO-
OirozeHne Mep 0e30MaCHOCTH, KOTOPBIE MOAPa3yMEBAIOT: COOPYKEHUE TOHHEIEH,
YCTPOHCTBO IEIIEXOHBIX JOPOXKEK M OCBEIICHNUS, 3aKPEIUICHNE JIN00 OYNCTKY OT-
JICTIbHBIX yYacTKOB ICIIEPhI, TOHIKEHNE YPOBHS I'PYHTOBBIX BOJ U JPYTHe WHXKe-
HEpHBIE MEpONpHUATHS, KOTOpBIE, Yalle BCEro, CIOCOOCTBYIOT W3MEHEHHIO
CIIEJICOKIIMMAaTHYECKUX [TapaMeTPOB BHYTPH IEIIEPbl M BHOCST BO3MYILICHHUS B (H-
3UYECKUX MOJISIX TOPHOTO MAaCCHBA BOKPYT MELIEPHI.

OTnenbHO CTOUT BONPOC COOTBETCTBHS UMCIA SKCKYPCAHTOB SKOJIOIMYECKUM
BO3MOXKHOCTHUSAM nemepsl. Kak U3BECTHO, KOITHMUYECTBO OJHOBPEMEHHO JAOITYCKaeMbIX
JIIOJIeH B Ierepy onpeaesisieTcsl Ha OCHOBE IOCTaTOYHOCTHU Pacxojia MeLEepHOro BO3-
JlyXa JUIs IbIXaHUS JIIOZIeH M He YUHUTBIBACTCS BOITPOC PENIaKCAIMH BBIIIICOTMEUEHHBIX
BO3MYILICHUH B (PU3UUECKHX MOJISIX.

[To HameMy MHEHUIO, IPUPOJA JOJDKHA OTJAaTh OOMIECTBY TOJBKO «JIaHbY, KO-
TOpast HeoOX0oIMMa B LIEJISAX ero 6e30IIaCHOCTH U CO CBOEH CTOPOHBI 00IECTBO 005-
3aHO OCBOOOKAATh MPUPOJLY OT APYTUX BPEIHBIX BO3/ICHCTBH, BEI3BAHHBIX YEJIOBE-
YeCKUM (PaKTOPOM, B YACTHOCTH, OT PE3yJIbTaTOB HEIPaBHIBHON 3KCILTyaTaIHH.

[MoguepkuBaem, 4TO B JIFOOOM Cilydae BpPEJHOE BO3JCHCTBHE HA MPUPOIY He-
00X0JMMO MUHUMH3HUPOBATD.

C 3Tol LeJIbI0 HaM MIPE/ICTABISIETCS] HEOOXOAMMBIM COOPYKEHHE JTad0paTopun
B 9KCIUTyaTHpPYyEeMbIX Ieniepax. Ha ocHOBe TaHHBIX HAOIIOAEHHH, OIYyYSHHBIX CO-
BpPEMEHHBIMHU IIPUOOPaMBbl MOHUTOPHHIA H ITOCIIEYIOIIEr0 aHaIN3a, CIIeyeT BHECTHI
KOPPEKTUBBI B OCHOBHBIE IKCILTyaTallMOHHbIE TOKA3aTeNIN HeIepEL.

Hwoxe npuBosicst pe3ynbTaTsl HaOMIOICHUH HaJl N3MEHEHHSIMH MUKPOKIIMMa-
THYecKuX mapameTpoB HoBoadorckoit u L{xantyockoit nemep [py3uun, KoTopsie
OBUTH BBITIOJIHEHBI KaK J10 OJIaroyCTpOMCTBa TeIep, TaK U MOCIIe Havyajla UX SKCILTya-
TalM B KQUECTBE 3KCKYPCHOHHBIX 00BbeKTOB. 110 pe3ynpraTam HaOMIOICHUN Oue-
BHJIHA HEOOXOIMMOCTH MOHHUTOPHHTA JUISL TOTO, YTOOBI M3MEHEHHS B OCHOBHBIX
rapamerpax, XapakTepU3YIOIHMX MUKPOKJIMMAT Melep, He CTaJM HeoOpaThIMBbIMU
1 TYOUTEIBHBIMU JUTS TISTIEep.
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ON THE NECESSITY TO MONITOR THE EQUIPPED KARST CAVES
WITH A VIEW TO OPTIMAL OPERATION (ILLUSTRATED BY NEW
ATHOS AND TSKHALTUBO CAVES IN GEORGIA)

O.A. Lanchava,* K.D. Tsikarishvili **

* G.A.Tsulukidze Mining Institute, Georgian Technical University;
** Vakhushti Bagrationi Institute of Geography, Tbilisi State University

Aging of caves is a natural process, and inevitable are destructive terminal phe-
nomena which are exacerbated by the human factor. Therefore, in parallel with the
accomplishment of caves for sightseeing purposes, we consider it appropriate to con-
duct engineering activities that will assist nature in the relaxation process of man
made disturbances in physical fields and will contribute to the conservation of natural
monuments.

In preparing the caves as tourist facilities the safety measures involve: construc-
tion of tunnels, arrangement of footpaths and lighting, fixing or cleaning of individual
sections of the cave, groundwater lowering, and other engineering activities that most
often contribute to changing the speleoclimatic parameters within caves and perturb
the physical fields of the massif around the cave.

A separate question is whether the number of tourists matches the ecological
opportunities of the cave. As is known, the number of people allowed into the cave
at the same time is determined based on the sufficiency of the cave air flow for breath-
ing people and does not take into account the above-noted issue of perturbations re-
laxation in physical fields.

In our opinion, the nature should give society only the “tribute” which is nec-
essary for its security and, for its part, the society is obliged to liberate nature from
other harmful effects caused by the human factor, in particular, results of improper
use.

It should be emphasized that, in any case, impact on the environment should be
minimized.

To this end, we consider it necessary to set up a laboratory in operated caves.
On the basis of observations from monitoring with modern devices and subsequent
analysis, adjustments should be made in the basic operating characteristics of the
caves.

Below are the results of observations on microclimatic parameters changes in
New Athos and Tskhaltubo caves in Georgia, which were made both before the ac-
complishment of caves and after the beginning of their operation as tour facilities.
The observations obviously show the need to monitor so that changes in the basic
parameters characterizing the microclimate of caves were not irreversible and detri-
mental to the caves.
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O TEPMOI'PAIMEHTHOM MACCOIIEPEHOCE
B 'OPHOM MACCHUBE

O.A. JlanuaBa*, K. JI. Lukapumsumma®*
*Topuslit Uncruryt um. I A Llynyknnze, [py3unckuii Texandecknil YHUBEpCUTET;
**WNucruryT ['eorpaduu nM. Baxymru barpatnonn, Toummcckuit ['ocynapcTBeHbIi YHUBEPCHTET

HCCJ’ICﬂOBaHH KO3(1)(1)I/IIII/ICHTBI TEPMOTPAAUCHTHOI'O MaCCONIEpEHOCa IJid Top-
HbIX TOPOM. Ilokxaszana BO3MOXKHOCTh PaCuUCTHOIrO OIIPEACITICHUSA OTOI'O KO3(1)(1)I/IIII/I€HT3
Ha OCHOBC ITPpUHIMIIA B3AUMHOCTHU OH3arepa, a TaKXKC €Iro OTHOCUTCIIbHOCTH B 3aBU-
CUMOCTH OT CUCTCMBI OTCUCTA. YCTaHOBJICHO, YTO JJId MaJIbIX 3HAYCHUU IIOTCHIMaJIa
MacCoOIIepeHOCa KO3(1)(1)I/IIII/ICHTBI HCCJIICAOBAHHBIX TOPHBIX MMOPOJ HE3HAYUTCIIBHO OT-
JIMYar0TCd ApYyT OT Apyra, a ¢ YBSJIMYCHUCM IMOTCHIHAJIa OTMECYCHHOC OTJIMYUC CTa-
HOBHUTCA CYyIICCTBCHHBIM.

THERMOGRADIENT MASS TRANSFER
IN A MOUNTAIN RANGE

O.A. Lanchava,* K.D. Tsikarishvili **
* G.A.Tsulukidze Mining Institute, Georgian Technical University;
** Vakhushti Bagrationi Institute of Geography, Tbilisi State University

Thermogradient mass transfer coefficients for rocks were investigated. The pos-
sibility of calculating this coefficient on the basis of the Onsager reciprocity principle
and its relativity depending on the frame of reference were demonstrated. It was found
that for small values of the mass transfer capacity coefficients of the investigated
rocks were slightly different from each other, and with a marked increase in the po-
tential the difference becomes significant.
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CEKIM 2. TPOBJIEMBI YIIPABJIEHUS, TYPU3MA U
PEKPEAIIUU HA 3AKAPCTOBAHHBIX TEPPUTOPUAX

SECTION 2. PROBLEMS OF MANAGEMENT, TOURISM
AND RECREATION IN THE KARST AREAS

IPUHLMUII PETUOHAJBHOM OTBETCTBEHHOCTHU B YYEBHOM
IMMJIAHUPOBAHHUMU ITOJATOTOBKU BAKAJIABPOB TYPU3MA
A.N.3bipsnoB, H.B. Xapuronosa, 1.0.11lenerkoBa

ITepMckuii rocynapcTBEHHBIH HAIIMOHAIBHBIN NCCIIEI0BATELCKUI YHUBEPCUTET
614990 Ilepwms, ya. Bykupesa, 15

PaccmarpuBatoTcst BOnpochl yueOHOTO IIaHUPOBAHUS ITOJTOTOBKH OaKasaBs-
poB TypusMa B [lepMckoM rocy1apCTBEHHOM YHUBEPCUTETE C ONOPOI Ha MPUHLIUI
peruoHanbHOI OTBETCTBEHHOCTH. [IpHBeieHb! OCHOBHBIE CTAHIAPTHBIE U PETHOHAIIb-
HBIC 33/1a4H, KOTOPBIE JOJDKEH peIarh reorpaduueckuii pakynbTeT Ipy MOAr0TOBKE
paborHuKoB chepsl TypusMa. Beienens! o0nacTy 3HaHUH, yYTCHHBIC B y4EOHBIX
Kypcax M OTpa)karoniue TypucTckuid npogwmibs [lepMckoro kpast ¥ ConpeaeabHbIX
TEPPUTOPHIL.

REGIONAL RESPONSIBILITY PRINCIPLE IN THE CURRICULUM
FOR BACHELORS OF TOURISM

A.lL. Zyryanov, N.V. Kharitonova, I.O. Schepetkova
Perm State National Research University, 614990 Perm, ul. Bukireva 15

The curriculum issues in training for the Bachelor’s degree in tourism at Perm
State University are considered, building on the regional responsibility principle. The
basic standard and regional tasks to be solved by the Faculty of Geography in the
preparation of tourism professionals are cited. Highlighted are the areas of knowledge
accounted for in the training courses and reflecting the tourist profile of Perm region
and adjacent territories.

HAYAJIO HCTOPUM TYPUCTCKOM IKCIIIYATALIAA
INEIIEP B BOJITAPUNA

A. Xanos, M. CrameHoBa
Cnerneo xiy6”Xemuktut” Codust, bankancknit Crieneonormyeckuii Coros,
Esporneiickas deneparms cieneonorun, Yi.Peka Ocsm Nel, 1124 Codust, bonrapus,
azhalov@gmail.com; m_stamenova65@yahoo.co.uk

[TepBoe nucbMEHHOE MOATBEP:KIEHUE UCIOIB30BaHU memlep B bonrapuu ¢
nenbro TypusMa garupyercs 1882 r.. [Tocne ocHOBaHHS 00IIECTBa OONTAPCKUX TY-
puctoB B 1899 r. u ero paziauuHble MOAPA3/IEIEeHUs OPraHM30BbIBAIU CIIEUAIIbHBIC
9KCKYpCHH ¥ TIoe371kH B neniepsl. B 1929 . 8 Codun ycranaBinuBaercs nepsoe 00i1-
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rapckoe criesieoodmiectso (BCS). Cornacho § 3 ero Yerasa «cneneoo0ecTBeHHOCTh
IIPOBOJIS KCCIICIOBAHMS, 3AIUIAET UX €CTECTBEHHYIO LIEJIOCTHOCTh U COJICHCTBYET
9KOJIOTHYECKOMY TYpPH3MY». DTO J1aeT OOJIBIION TOJYOK B MCHOJIB30BAaHUU IIEIIED
Kak TypHcTUuecKoro pecypca. B 1937 r. «ManeHnbkas nemepa» npu MoHacTelpe Jps-
HOBO CTaJla IepBoi TypucTHueckoil nemepoit B bonrapuu. Iocne 1960 r. yxxe neBars
Gonrapckux Temniep ObUIH 000pyIOBaHbI Ul Typu3Ma. Tpu HeoOOpyIOBaHHBIE TIe-
LIEPbI UCTIONB3YIOTCS ISl SKCTPEMAIILHOTO CIIEICOTYPU3Ma.

EARLY HISTORY OF TOURIST EXPLOITATION
OF THE CAVES IN BULGARIA

A. Zhalov, M. Stamenova
Caving Club “Helictite, Sofia, Bulgaria, azhalov@gmail.com; m_stamenova65@yahoo.co.uk

The first known written source for the usage of the caves in Bulgaria for touri-
stic purposes is from 1882. After the foundation of Bulgarian Tourists Society in
1899 its different branches organized special excursions and trips to the caves. In
1929 in Sofia is established the first Bulgarian Caving Society (BCS). According to
§ 3 of its Statute «The Society studies the caves, protects their natural integrity and
promote the ecological tourism». These gives progress to the digestion of the caves
as touristic resource. In 1937 the «Little Cave» close Drjanovo monastery was so-
cialized an became the first touristic cave in Bulgaria. After 1960 nine Bulgarian
Caves were adapted as touristic (show) caves manly from Bulgarian Touristic Union.
Three wild caves are used for the develop of extreme tourism.

CABJIMHCKHUH KOMILVIEKCHBIV MAMSATHUK IIPUPO/IbI —
PEKPEALIMOHHAS 30HA

A.B. Ily6a
I'BOY T'mmnuasus Ne248, Cankr-IletepOypr, annden@bk.ru

B nannoii crarbe peus naer o CabaMHCKOM KOMITIEKCHOM MTaMSTHHKE TIPUPOJIBI
JleHnHrpackoit 00IacTH, B COCTaB KOTOPOTO BXOST MEIIEPhI, BOAOMAIbI M KAHbOHBI
pex Cabnuuku u TocHsl. [IpencraBiena ncropuueckas crpaBka o (POPMUPOBAHUH
Tieniep, 1aHa XapakTepuCTHKa ONOJIOTHYECKUX U Fe0JIOrNYeCKNX 0COOCHHOCTEH ITa-
MSTHUKA NPUPOJbL. Takke B cTaTbe TOBOPHUTCS O PEKPEALIOHHOM U 00pa3oBaTeiib-
HOM Hcronb30BaHnu CaOIMHCKUX TIeniep, MOJHUMAaeTCs IpobiieMa COXpaHeHUs
JIaHHOTO JaHamadra.

SABLINSKY COMPLEX NATURAL SANCTUARY -
RECREATIONAL AREA

A.V. Tsuba
SBEI gymnasium Ne248, St. Petersburg, annden@bk.ru

In the present article is reported about Sablinsky complex natural sanctuary of
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the Leningrad Region, consisting of caves, waterfalls and canyons of Sablinka and
Tosno rivers. Here is given historical information about formation of caves, charac-
teristic of biological and geological features of natural sanctuary. In article is told
about recreational and formative use of Sablinsky caves, discussed problem of con-
servation of this landscape.

MOJEJIb ITIEHIEPBI 'POTTA THTAHTE

A. ®abbpuxarope
Tlemepa I'porra I'uranre, (KUNU-SAG Tpuecr) - [Temepa 'urante, Bopmxkuo,
ITemepa I'mranTe 42 - 34010 Cronuxo (Tpuect), Uranus, alex.stor @ libero.it

VYrpaBieHue SKCKypCHOHHBIMU TIEIIEpaMH YITydIaeTcst Ipy 3 PEeKTHBHOM pa3-
BUTHUM B3aUMOJICHCTBUS HAyKH, KYJIBTyphl U Typu3Ma. Takas MoAenb yIIpaBIeHUs Xa-
pakrepusyet I'porra I'urante, Utanus, otkpeiTyto ans typuctos ¢ 1908 roga. B
VYrpaBieHUH MbI HCIIONIB3yeM TEXHUUECKUE U HayuHbIe PO eCCHOHANIBHBIC HABBIKN
JUIS pa3BUTHSI TypU3Ma, COBMECTHMOIO C PAHUMOM MOA3EMHON IKOCUCTEMOM. DKe-
KypPCHOHHBIE IEIIEPHI SBISIOTCS €AMHCTBEHHBIM CIIOCOOOM JUIsl JIIOZIEH, KOTOPhIE He
SIBJISIFOTCSL CIIEJICOJIOTaMHU, IO3HAKOMUTBCS C TIOA3EMHBIM MUPOM, a TaKXKe JIETKO J10-
CTYIHOH cpeoi 1yt HayuHbIX uccienoBanuil. [Tosromy Ilemepa I'porre ['urante
SIBISIETCS] CAMOW COBPEMEHHOM MOJICIIBIO YIIPABICHUS U IPUOOIICHUS JIIOJIeH K Ha-
YYHOU KyJIBTypE.

THE GROTTA GIGANTE MODEL (GGM)
A. Fabbricatore

Manager of the Grotta Gigante and of the Museo scientifico speleologico della Grotta Gigante,
(CAI-SAG TRIESTE) - Grotta Gigante, Borgo Grotta Gigante 42 - 34010 Sgonico (Trieste), Italy,
alex.stor@libero.it

By developing an effective synergy between science, culture and tourism, the
management of a show cave is improved. Such a management model characterises
the Grotta Gigante, Italy, open to tourists since 1908, that uses technical and scientific
professional skills in view of a tourist development compatible with the delicate un-
derground ecosystem. Show caves are the only way for non speleologists to approach
the underground world and represent an easily accessible environment for scientific
research. The Grotta Gigante Model therefore is a state-of-the-art management model
for the spread of scientific culture.

MMPOBJIEMbI PA3BBUTUS KJIACTEPA 9KOJIOI'MYECKOI'O TYPU3MA
B PECIIYBJIUMKE MAPHUM 2J1
A H. INonyxuna

OI'BOY BIIO «IToBomkcKHiA TOCy1apCTBEHHBIN TEXHOIOINYECKUH YHUBEPCUTETY,
r.Momxkap-Ouna, 1. Jlennna, x. 3, PoluhinaAN@volgatech.net

B crarbe oxapakrepn3oBaHbl TypUCTCKHE pecypcbl PecyOnmku Mapwuii D11 1o
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HaMpaBJIEHUIO 3KOJOTHUECKUN TypU3M C aKIIEHTOM Ha PEKpealuio Ha 3aKapCTOBAH-
HBIX TEPPUTOPUSX, & TAKXKE ITPOAHATM3UPOBAH KIACTEPHBIH OIXO0 K pa3paboTke
crparernuu pa3sutus cepsl Typusma. [Iposenena kparkas ornenka [Iporpammer «Pasz-
BuTHE TypHu3Ma B PecniyOnmke Mapuit D1 Ha 2011 — 2016 rr» ¢ TOUKH 3peHHUs TPUH-
LUIOB KJIACTEPHOr0 MOAXO0/A.

PROBLEMS OF ECO-TOURISM CLUSTER DEVELOPMENT
IN THE REPUBLIC MARIJ EL

A.N. Polukhina
FSBEI ARPA «State technologic university of Volga region»,
Toshkar Ola, Lenina sq. 3, PoluhinaAN@volgatech.net

In the article are characterized touristic resources of the Republic of Marij El in
the line of eco-tourism with stress on recreation of karst limestone territories, and
analyzed cluster approach to working out of tourism development strategy. Here is
given brief evaluation of the Program «Development of tourism in the Republic of
Marij El for 2011 — 2016» in the context of principles of cluster approach.

MY3ENHBIN KOMILIEKC «<AXMET-TAY»: IIPEAIOCBLIKHA
CO3JAHUA U TEPCIIEKTUBBI PA3BUTUS
A.A. T'ynbko

Pycckoe reorpaduueckoe obmecto, Habepesxabie YenHbt

«Axmer-Tay» — Ha3BaHUE BO3BBIIIEHHOTO MACCUBA, IPOTSHYBIIETOCS BJOIb
paBoOepexbst p. MeHsens kK Boctoky ot rnoc. Capmanoso (CapmanoBckuii p-H, Ta-
TapcTaH). 371ECh PACHOIOXKEH P CTAPUHHBIX MEJHBIX PYAHUKOB, IIEPBOE JINTEpa-
TypHO€ YIOMUHAHUE KOTOPBIX, [10J Ha3BaHHMEM AXMETOBCKHX, OTHOCUTCSI K KOHILY
XVIII B. Pynuuk CapMaHOBCKUIi-1 npecTaBiasieT OrpOMHBINA HHTEPEC KaK COXPaHUB-
muiicst 00paser] TEXHOIOTHH U TPaJAUIMK TOPHOTO Jiena.

COBOKYITHOCTH OJIarONpHATHBIX YCIOBHH, CBA3aHHBIX HE TOJBKO C TIOJI3EMHOM
YacThIO PYJHHKA, HO M C IOBEPXHOCTBIO, 00IaAatomieii KpacoToH nei3axa 1 Hallu-
YHEM MEePBUYHBIX HH(PPACTPYKTYPHBIX AIEMEHTOB (000pYy/I0BaHHBII POAHHK, ac(ab-
ToBast opora, auHus JIDIT), 3akoHoMepHO BbI3BaJIA HJCI0 My3ee(UKalul 00beKTa.
B 2013 1. o0rrast KOHIIEIIHS CO3IaHUs KOMIUIEKCa ObLIa 01o0peHa mpe3uIeHToM Ta-
TapcraHa P. MUHHMXaHOBBIM.

OCHOBHBIMU 00BEKTaMH1 Ha ITOBEPXHOCTHU JJOJDKHBI CTaTh My3€i TOPHOTO Jiena,
a TaKkXkKe KOMILJIEKC ITOCTPOEK-PEKOHCTPYKIIUI, OTPa’KaIOIINUX OCHOBHBIE JIEMEHTHI B
LUKJIE «J00bIYa — mepepadoTKay ME/IN: Ha JIIaXTHBIX TOCTPOEK C KOHHBIM U PYyYHBIM
BOPOTOM; MEJAHOJIUTEHUHBIN 3aBOJI C MOAEIBIO IIEYel U MOJIOTOBBIX; 3aBOJICKAs IIIO-
TuHa U 11p. LleHTpanbHOE MECTO My3eHHOI0 KOMILIEKCa 3aiiMeT MOA3EMHBIIA MapLIpyT
IPOTSHKEHHOCTHI0 250-300 M.

46



MUSEUM COMPLEX «KAKHMET-TAU»: PREREQUISITES
OF CREATION AND DEVELOPMENT PROSPECTS

A.A. Gunko
Geographical Society of Russia, Naberezhnye Chelny

«Akhmet-Tauy is the name of elevated massif, stretched along right-bank of
Menzel River east of Sarmanovo village (Sarmanov district, Tatarstan). Here is lo-
cated a number of ancient copper mines; first literary mention of them, called Akhme-
tov mines, refers to end of XVIII century. Sarmanovsky-1 mine is of great interest as
preserved sample of mining technologies and traditions.

Aggregate of favorable conditions, connected not only with underground part
of the mine, but with the surface, possessing beauty of landscape and availability of
primary infrastructure elements (equipped mine, asphalt road, electric power line),
logically stimulated the idea of museumfication of object. In 2013 common concept
of complex creation was approved by president of Tatarstan R. Minnikhanov.

Main objects at the surface should be mining museum, and variety of structures-
reconstructions, reflecting main elements of the cycle «extraction — processing» of
copper: heapsteads with horse and jack roll; brass foundry with furnace and drop
shop models; factory dam etc. Central place of museum complex will take up under-
ground route 250-300 m long.

MNEIIEPHBIN KOMILJIEKC UXJIAPA-2
B JOJIMHE PEKU MEJIEH/IN3

N.0. I'pex*, FO.A. onoros**, M.B. Jleontee**, E.I". SIHOBCKas**
* BIITK «ITouck», Onecca (YkpauHna)
** Pycckoe I'eorpaduuaeckoe ObmmecTBo, Mocksa (Poccust)

Jonuna Uxnapa naxoxutes B npoBunimu Axcapaid (Typuws). I'pynmna uckyc-
CTBEHHBIX IIellep, YCIOBHO Ha3BaHHas HaMmu Mxiapa-2, pacrnosiaraercst B JEBOM
6opty momuHsl B 0,5 kM BhImIe 1. benrcupma. OOBaBI CKaJl HAPYIIWIIA IETOCTHOCTh
IEIIEPHOTO KOMITICKCA U B HACTOSIICE BPEMsI COXPAHIJIUCH TOJIBKO (PparMeHTHI 3TOTO
COOPY’KEHHUS, PACIIONIOKEHHBIE Ha TPEX YPOBHIX. MBI Iipe/rionaraeM, 4To BbICEUEH-
HBIC B Ty(hax IMOMEIICHUS COCTABIISUIN SCITU HE CTUHBIH, TO Ha ONIPEICICHHOM JTarie
HCTIOIb30BaHUSI B3aUMOCBSI3aHHBIM KOMIIICKC.

BepxHuii sipyc npoTsruBacTcs BIOJIb OOPBIBUCTOTO OOpTa TOIUHBI Ha BHICOTE
HECKOJIbKHX METPOB HaJl KPYITHOIIIBIOOBBIM HaBaJIOM. BXoH B moMeImieHus sipyca
MPECTABISICT COO0H ABEPHOI IPOEM, COCAUHSBINMUI JBE KOMHATBI, OJ{HA 13 KOTOPBIX
paspyuieHo. /IBepHbIMU pamMaMu ObLIH 00OPYIOBaHBI BCE IPOCMBI B IIPHUBXOIOBOM
TTOMEIIECHUH.

Nxunapa-2 — TUMUYHBINA CKaJbHBIA KOMILJIEKC, KOTOPBII pa3BUBAJICS CHU3Y BBEPX
BJIOJIb CKaJTIbHOTO OOHaKCHHST. MOXKHO TPEITOTI0KUTH, YTO KOMILIEKC CO3/IaBaJICS HE
CIMHOBPEMCHHO, U BEPXHUM SIPYC sABIsIeTCs Hanbosee mo3aHuM. OOOpOHUTEITHHBIC
YCTPOMCTBA, 3alIMIIAIOLINE BEPXHUH SpyC KOMIUIEKCa, HE COXpaHWIUCh. B HacTos-
1Iee BpeMs K yOSIKUIIY OIPEACICHHO MOKHO OTHECTH TOJIBKO YaCTh CPEIHETO sIpyca.

47



OCHOBBIBASICh Ha HAJTMYUU KOMHAT C 3alTUPAIOLIUMUCS U3HYTPH JBEPSMU U CBE-
TOBBIMHU OKOILLIKAaMHM, KOIOTBIO Ha MOTOJIKE, TYaJeTOM, MOKHO MPEANOI0KUTh, YTO
MOMEILEHUS TPETHETO APYyCa B KAKOW-TO MEPHUOJ CYILIECTBOBAHUSI UMENH JKUJIO€ Ha-
3HadeHue. [10J0OHBIC KOMITICKCHI ¢ TyajeTaMu B Kamnmaqokuu natupyrTcs Bpeme-
HeM He panee XII-XIII BB.

B mo00HBIX pa3HOBPEMEHHBIX KOMILICKCAX CIOXKHO OMPEICIUTh OCHOBHOC
(wmu IepBOHAYANBHOE) Ha3HAYCHUE. BeposATHO, B Ka4eCTBE BPEMECHHOTO YOCKHIIA
KOMILJIEKC MCIIOJIB30BAJICS JIMIIL HEKOTOPYIO YacTh CBOEH ucropuu. B kakoii-To me-
U0 TTeIepbl MOTITH OBITh HCITOIh30BaHBI B KAYECTBE KON yacTu KuHOBHH. [Ipe-
MOJIOKUTENBHO, LIEPKOBb JAHHOTO KOMILIEKCa He coXpaHuiack. Henb3s HCKITIOUNTS,
YTO NEIIEPHbIA KOMIUIEKC SIBJIIETCS IPaXAaHCKOM MOCTPOUKOM.

CAVE KOMPLEX OF IKHLAR-2 IN MELENDIZ RIVER-VALLEY

L.O. Grek*, Y.A. Dolotov**, M.V. Leontiev**, E.G. Yanovskaya**
* VPTK «Poisk», Odessa (Ukraine)
** Russian geographical society, Moscow (Russia)

Ikhlar valley is located in province Aksaray (Turkey). Group of artificial caves,
conventionally called by us Ikhlar-2, is located in left valley side 0,5 km above
Belisirma village. Rockfalls have disturbed integrity of cave complex and presently
have remained only fragments of this structure, located on three levels. We suppose
that premises carven in tuff, composed even if not one, but on a certain stage were
used as interconnected complex.

Upper layer is stretched along scrap valley side several meters above large-
blocked pile. Entrance to layer premise represents doorway, connecting two rooms,
one of which is destroyed. All openings in entrance premise were equipped with door
frames.

Ikhlar-2 is a typical rock complex that has developed bottom-upwards along
face of rock. One may assume that complex was formed not at the same time, and
upper layer is the latest. Defensive devices, protecting upper layer of the complex,
have not remained. At the present time with shelter definitely can be associated only
part of the middle layer.

Based on availability of rooms with lockable from within doors and light win-
dows, soot on ceiling, lavatory, one may suppose that premises of the third layer at
one time range or another had residential purpose. Similar complexes with lavatories
in Cappadocia are dated by times no sooner than XII-XIII century.

In similar alternative complexes it is hard to determine main (or initial) purpose.
Apparently as temporary shelter the complex was used only a part of its history. At
any time caves could be used as residential section of cenoby. Presumable the church
of this complex has not survived. We can not exclude that the cave complex is a civil
structure.
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MNPOBJIEMbBI U NEPCIIEKTUBbBI 9KCKYPCUOHHOI'O OCBOEHMUS
NEIEPHBIX KOMIIVIEKCOB IUBHOI'OPbSI
C.K. Kongparsesa

IIpuponHslil, apXUTEKTYPHO-apXEO0I0rHUECKHi My3eii-3anoBeIHUK «/luBHOrOpbEY, Boponek,
kosofia@yandex.ru

[IpupoaHO-KyIbTYpHBII KOMILIEKC «/IUBHOrOphe» pacnonoxkeH B JINCKUHCKOM
paiione Boponexckoii obnactu. Ha ero teppuropun, Ha y4acTke OKoio 8,5 KM pac-
MIOJIOKEHO 6 KyJIBTOBBIX MEIIEp U MEHIepHbIX KOMIUIEKCOB. IlemepHblil KOMILIEKC B
Bonpmmx /IuBax MOIHOCTBHIO OTPECTABPUPOBAH U 00OPYIOBAH CBETOIHMOH/IHBIM OCBE-
menueM. Exerogno ero nocemaror okoso 30 Teic. uenosek. [emepHslii koMIeke B
Mansix JI[uBax 3KCILTyaTHPYETCs MOHACTBIPEM M TaKXKe€ aKTHBHO MOCEIIAeTCs IMa-
JIOMHUKaMH U TYPUCTaMH. B yeTbIpe Apyrux KOMIUIEKca OTKPBIT CBOOOAHBIN JOCTYII
CaMOJICSITEIbHBIM TYPHUCTaM, YTO YXYy/AILIAeT UX COCTOsHME M 0e3 Toro Tpedyromiee
pecraBpanun. {1 coxpaHeHUsI HICTOPHYECKOTO O0JIMKA TAHHBIX KOMIUIEKCOB HEO00XO-
JMMa UX My3ee(HKals U BKJIIOUCHHE B OKCKYPCHOHHBIE MapIIPYTHI.

PROBLEMS AND PROSPECTS OF SIGHTSEEING DEVELOPMENT OF
DIVNOGORYE CAVE COMPLEX
S.K. Kondratyeva

Natural architectural-archeologic reserve museum «Divnogorye», Voronezh, kosofia@yandex.ru

Natural-cultural complex «Divnogorye» is located in Liskinsky district of the
Voronezh Region. In its territory, on a lot about 8,5 km are located 6 cult caves and
cave complexes. Cave complex in Bolshiye Divy is fully renovated and equipped
with light-emitting diodes lighting. Annually it is visited by about 30 thousand people.
Cave complex in Bolshiye Divy is run by monastery and is also actively visited by
pilgrims and tourists. To four other complexes have free access amateur tourists, and
it impaires their condition even without that requiring restoration. To preserve his-
torical look of these complexes it is necessary to make their museumfication and in-
clude in sightseeing routes.

MEIIEPBI YEJISIBUHCKOM OBJIACTU KAK OFBEKTHI
IMPOEKTHUPOBAHUSA YYEBHBIX TYPOB JIUIAA CTYAEHTOB
TYPUCTCKHUX CHEIIUAJIBHOCTEM
T.H. TperbsixoBa

Kacenpa conpanpHO-Ky/IbTYPHOTO CEpBHCa H TypU3Ma
HOxHO0-YpanbcKkoro rocyiapcTBEHHOTO YHUBEPCUTETA

B crarbe Ha OcHOBE AKCHUOJIOTUYCCKOI'0, UCTOPHUICCKOI'0, KYJIBTYPOJIOTHNIC€CKOTO
" ACATCIbHOCTHOI'O MOAXO0A0B NPEACTABIICHA CTPYKTYPHO-COACPIKATCIbHASA MOJCIIb
yqe6H0r0 KYJIbTYPHO-ITO3HABATCJIBHOI'O Typa, IIPU3BAHHOI'O 00€eCIeYnTh NOJIyucHue
HOBBIX 3HAHUI O IMMPOUCXOKIACHUU KapCTa, KﬂaCCI/I(I)I/IKaHI/II/I nemep, UCToOpuu Crejeo-
JIOTUH Y€pPE3 BCKPLITHUEC Z[eﬂTeJ'ILHOCTHOfI IMpUPOAbI IE€peAaBaCMbIX 3HaHHI71, HUHTCI-
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panuro UCTOPUYECCKOIO OIIbITA, KYJIBTYPHOT'O HACJIEAUA U YCBOCHUA reorpa(bnqecxnx,
HUCTOPHUYCCKUX W KYJIBTYPHBIX 3HAHUU U yMeHI/Iﬁ MO0 OLCHKE U XapPaKTCPUCTUKE
nemep, Kak 00BEKTOB Typusma.

CAVES OF CHELYABINSK REGION AS DESIGN OBJECT OF
EDUCATIONAL TOURS FOR STUDENTS OF
TOURISTIC PROFESSIONS
T.N. Tretyakova

Chair of social-cultural service and tourism of South-Ural state university

In article on the basis of axiological, historical, culturological and assignment
approach was presented structural-conceptual model of teaching cultural-informative
tour, called to provide reception of new knowledge about origin of karst, classification
of caves, history of speleology through opening of assignment nature of transmitted
knowledge, integration of historical experience, cultural heritage and digestion of ge-
ographic, historic and cultural knowledge and skills in estimate and characteristic of
caves as touristic objects.

JETEH/AbI KYHI'YPCKOM JEJSHOM NEIIEPHI KAK MOTHUB U
BA3UC JJISI TYPUCTCKOI'O ITPOAYKTA
I1.C. Illupusxux

HepMCKaH ToCyaapCTBEHHAs aKaAE€MHUs UCKYCCTBA U KYJIBTYPBI

Kynrypckuii MmyHnnunanurter u r. KyHryp, 110 MHOTOYHCIICHHBIM METOIMKaM
OLIEHKHU TypUCTCKOM MPUBJIEKATEIbHOCTH [ 1], 3aHUMaeT IuANpYIOIIee OJI0KEHUE B
TYPHCTCKOM peUTHHTE cpean MyHuunanuteroB [lepmckoro kpast. Ha 6aze Kynryp-
ckoii JlenstHOM memiepbl COTPYAHUKH DKCIUTyaTUPYEMOW OpraHU3alluM, MECTHBIE
KpaeBebl M UCTOPUKU OJHUMU M3 NepBbIX B Poccuu, eme B JOPEBOIIOLIUOHHYIO
STI0XY, HauyaJId MCIIOIb30BATh JIETCH/IbI, CKa3KH M MPEIaHus U IPHIaHUs SKCKYp-
CHOHHOH AesATEeIBHOCTH 0c000T0 KostopuTa. «KyHI'ypcKue 3eMiny UMEIOT LEIyIo CH-
CTEMy JIeTeH, CKa30K, HAPOAHBIX NPEJaHU M OTKPOBEHHO TYpUCTCKHX Oaek,
KOTOPBIE CaMH 110 ce0Oe SBIISIOTCS MOILIHBIM TYPUCTCKHM PECYpPCOM U OCHOBOM JUIst

TYPHPOIYKTA.

LEGENDS OF KUNGUR ICE CAVE AS A MOTIVE AND
A BASIS FOR TOURIST PRODUCT

Shirinkin P.S.
Perm State Academy of Art and Culture

Kungur district and the city of Kungur are in the top of tourist ranking among
municipalities of Perm region by numerous estimates of tourist attraction [1]. Oper-
ating organization staff of Kungur Ice Cave, local ethnographers and historians began
some of the first in Russia, even in the pre-revolutionary age, to use legends, fairy
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tales and stories to spice up sightseeing activities. “Kungur land” has a whole system
of legends, fairy tales, folk tales and frankly tourist stories, which themselves are
powerful tourist resource and basis for tourism products.

IKCKYPCUOHHAMSA AEATEJIBHOCTD B
HNCKYCCTBEHHBIX ITEIHIEPAX POCCUHA
A.A. T'yapko*, F0.A. JlonoToB**

*Pycckoe reorpapuueckoe oduiectBo, Habepexnsie UenHsl
**Pycckoe reorpaduueckoe 061ecTBo, [IpoTBUHO

HVcnionp3oBanue remep B Ka4eCTBE IKCKYPCHOHHBIX 00BbEKTOB HMEET JIAaBHIOO
TpaJULMIO U MIUPOKOE pacnpocTpaHeHue B Mupe. [Ipu 3ToM 105151 UCKYCCTBEHHBIX
MOJ3E€MENIUI B 9TOM CEKTOPE TyPUCTCKOM MHIYCTPUU HEYKJIOHHO PacTeT U B HEKO-
TOPBIX PETHOHAX Jlake Mpeo0diaacT.

My3seedukanus nemep B Poccun Havana IUpOKo pa3BUBaThCs vk B 1990-
X IT. IPU 3TOM BaXKHYIO POJb CTAJIM UTPaTh UCKyCCTBEHHbIE ToA3eMeNbs. [Ipencras-
JIeH 0030p 00BEeKTOB, (DYHKIIMOHUPYIOMUX Ha Havyano 2014 roga B npenenax Poccun.

Kamenonomuu u pyaauku. O60pynoBaHue UX JUIs MOCCIIEHHUS TyPUCTaMHU B
Poccun npopiomkaeT ocTaBarbesi HEOCBOGHHOM HuIIeH. [IepBbIM 00BEKTOM TaKoro
pona, otkpeBIMcst B 2000 T, MOYKHO CUMTATh NECYaHyI0 KaMeHOJIOMHIO JIeBoOe-
pekHYI0, BXoAsuyto B CabiIMHCKUI IPUPOIHBII KOMIIIEKC B OKpecTHOCTsIX CaHKT-
[TerepOypra. B ropnom mnapke «Pyckeama» B Kapenuu, rme nuia oTkpsiTas u
roA3eMHast pa3paboTKa MpaMopa, 000pyI0BaH ISl TOCEIICHHS YYaCTOK IITOJIBHU U
I1aXTa, a TAKKe BEAYTCsl pabOTHI 110 CO3AHUIO MOA3EMHOT0 MapIIpyTa K COXpaHUB-
mieiics kKamepe-KoloHHUKY. B 2006 1. B oHO¥ 13 BeIpaboToK [lenienanbcKkoro ru-
cosoro 3aBojyia (Hmxeroposckast 00:1.) ObUT OTKPBIT MTOA3eMHBIH «My3el ucropun
TOPHOTO fiena, reonoruu u cneneosnorun». C 2012 r. B Tarapcrane uaet noAroTroBka
K My3eedukarmn CapMaHOBCKOT'O MEIHOTO Py/IHHUKA, KOTOPBIHA CTAaHET [IEHTPOM Top-
HOro napka «Axmer-Tay».

Tloosemnvle xpanunuwa. IIppMepoM HCIIOJIB30BaHHS TAKUX COOPYKEHUH B Ty-
pU3Me SBISETCS XpaHWINIIE-TeJHUK B OKPECTHOCTSX I. SkyTcka. Temneparypa B
BbIpaboTKe cocTasisieT 10 -10°C, 4To mo3BoIIsSeT B TEYSHUE BCETO rojia JJeMOHCTPH-
poBarh My3€i MEep3JI0ThI U pe3HbIE JIEASHBIC (PUTYDBI.

Cmapunnsie noosavi. O4eHb pacpocTpaHeHHast Pa3HOBUIHOCTH MOI3EMHBIX
9KCKYpPCHOHHBIX 00BEKTOB, NMEIOIIasi OOJIbIIIHE MEePCIIEKTHBBI 0OcBOeHUs. Harpumep,
¢ 1924 . B Mockse paboraer my3seit «I[loanonsnas tunorpadus 1905-1906 rry, cos-
JaHHBIM Ha 0a3e MoABaJILHBIX IMOMEIIECHHH B 3Manuu KoHna XIX B., a B Kasanu ¢
1940 r. mpeoOpa3oBaH B My3el rozaBas-rekapHs Jlepenkosa, riae B 1880-e rr. momon-
HuKOM T1iekapst padoran A. Ilemxos (I'oppkwuii). CTapble MOABAIBI MOTYT CIIYXKHTh
MIPEKPacHON OCHOBOI Ul PACHIMPEHNUS CYIIECTBYIOUINX SKCIO3ULUH.

bynxepwvr. CoBeTCKOE BpeMs OCTaBHIJIO OOJBIIOE YUCIO OOBEKTOB, CBSI3aHHBIX
C TpaXkIaHCKOH 000POHOM 1 BOeHHOH cepoii. IlInpokyro U3BECTHOCTH B OCIICTHHIE
TOJIBI TTOJIYYHIIM OTKPBIBLINECS JUIsl ToceneHus «OyHkepsl Cranuua». OUH U3 HUX
— My3€eHHbIH KoMIUTeKC «3anacHoi komaHHbIN MyHKT U.B. Ctanuna nepuona 1941
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1945 rr.» B U3maitnoe (Mocksa) siBsieTcst 00IIecTBEHHBIM (rutnanom LleHrpains-
Horo my3est Boopyxennsix Cuit. J{pyro# 3anacHoit komaHaAHbIN myHKT CTanuHa otT-
KpBIT 11 rocerieHus B Camape. [IpumedarenbHbIM My3eHHBIM 00bEKTOM SIBIISICTCS
«bynxkep ['0O-42y, pacnionoxeHHbIl B 1ieHTpe MockBbl. MIHTepeceH onbIT T.H. «Men-
BEXbEH Neneps», 000pyI0BaHHOI Ha OKpanHe T. [ eleH/KUK B HEOOIBIIOM CTapOM
OyHKepe.

Kynomoevie newjepei. JecATkn XpUCTHAHCKUX TELIEP U MEMIEPHBIX KOMILIECK-
coB, co31anHbIX B nepuog XVII-XX BB., nocie 1917 r. oka3anuch pa3opeHsl U ya-
ctudHO paspymieHel. B 1991 1. B BopoHexckoit obmactu ObLT 00pa3zoBaH
My3eii-3anoBeJHUK «/{HBHOTOpBE», KIIIOYEBBIM 00BEKTOM B COCTABE KOTOPOTO CTall
nemepHsli koMruieke bonbime J{ubl. Llenblil psa KpyIHbBIX KyIbTOBBIX HEILEP C Ce-
penunbl 1990-x 1. ObIT Bo3BpaeH Pycckoit nmpaBocinaBHoit niepksu. [Iporpeccu-
pymollee pa3BUTUE T.H. MAJOMHUYECKOrO TypU3Ma MO3BOJISIET OTHECTHU MELIEpHl,
BO3BpallleHHbIe 1 dKcrnyarupyeMsle PIIL, Taxoke k uncity skckypcuoHHbIX. Ha Tep-
puropun Poccun obopynoBansl Juist nocemieHus: benoropckue nemepsl; Kocroma-
pOBCKuUi KoMILUIeKe nemiep; JuBHOropckuil nemepHslil komiieke B Manbix JluBax
(Bce - Boponexckast 0011.); remepHblii MoHacTeIpb Mrnarust boronocua B Banyiikax;
XonkoBckui neniepHblii komiieke (benroponckas 00:1.); HeMepHBIA KOMITIEKC
Casto-Tpounkoro CxanoBoro moHactbipsi (Ilensenckas o61.); Bysymykckue 1me-
mepsl; [Tokposckue nenieps! (Opendyprekas o0i1.), nemeps! benoropckoro Kamen-
HOOpozackoro MoHacTeIpst (Bonrorpazackas oor.).

Kak MoxHO yOeuThCs, IIENbIi CErMEHT TYPUCTHYECKOTO PHIHKA, YaCThIO KOTO-
pOro SIBIISIOTCS My3ee(UIIMPOBaHHBIC ITOA3EMHBIC 00BEKTHI, TTO-ITPEKHEMY, IO PSIILY
MIPUYMH, HECMOTPs Ha Gorareimmii noTeHma, He ocBoeH B Poccun.

SIGHTSEEING ACTIVITY IN ARTIFICAL CAVES OF RUSSIA

A.A. Gunko*, Y.A. Dolotov**

* Geographical Society of Russia, Naberezhnye Chelny
** Geographical Society of Russia, Protvino

Cave usage as sightseeing objects has old tradition and wide-spread occurrence
in the world. Meanwhile share of artificial vaults in this sector of touristic industry
steadily grows and in some regions even prevails.

Museumfication of caves in Russia started to broadly develop only in 1990 and
in the process key part started to play artificial vaults. There is presented a review of
objects operating early in 2014 inside of Russia.

Quarries and mines. Their equipping for tourists visiting in Russia remains un-
developed niche. First object of this sort opened in 2000 can be considered sand
quarry Levoberezhnaya, belonging to Sablinsky natural complex in suburbs of St.
Petersburg. In mountain park «Ruskeala» in Karelia, where there was practiced open
and underground marble mining, was fitted out for visiting a section of gallery and a
shaft, and efforts are underway for creating underground route to remaining column
chamber. In 2006 in one of excavations of Peshelansky gypsum works (Nizhni Nov-
gorod Region) was opened underground «Museum of mining history, geology and
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speleology». Since 2012 in Tatarstan preparations are under way for museumfication
of Sarmanovsky copper mine, which will become center of mountain park «Akhmet-
Tauy.

Underground storages. Example of using such structures in tourism is storage-
glacier in suburbs of Yakutsk. Temperature in excavation is up to -10°C, what allows
for a full year to demonstrate museum of congelation and carved icy figures.

Ancient cellars. Very widespread variety of underground sightseeing objects,
possessing big exploration perspectives. For example since 1924 in Moscow is op-
erating museum «Underground printing establishment 1905-1906», created on the
basis of basement in building of the end of XIX, and in Kazan since 1940 is turned
to museum Derenkov’s cellar-bakery, where in 1880 as baker’s helper worked
A. Peshkov (Gorky). Old cellars can serve as excellent basis for expansion of existing
expositions.

Bunkers. Soviet time had left a big number of objects connected with civil de-
fence and military sphere. Broad publicity in recent years received opened for visiting
«Stalin’s bunkers». One of them — museum complex «Alternate command post of
L.V. Stalin in the period of 1941-1945» in Izmailovo (Moscow) is public branch of
Central museum of armed services. Other Stalin’s alternate command post is opened
for visiting in Samara. Remarkable museum object is «Bunker GO-42», located in
the middle of Moscow. Interesting is the experience of so-called «Bear cave», pro-
vided on the edge of Gelendzhik in small old bunker.

Cult caves. Dozens of Christian caves and cave complexes, created in the period
of XVII-XX, after 1917 turned out to be devastated and partially destroyed. In
1991 in the Voronezh Region was created Reserve museum «Divnogorye», key object
of which had become cave complex Bolshiye Divy. A large variety of big cult caves
from the middle of 1990 was returned to the Russian Orthodox Church. Progressing
development of so-called pilgrim tourism allows to associate caves, returned and op-
erated by ROC, also with sightseeing caves. In the territory of Russia are equipped
for visiting: Belogorskiye caves; Kostomarovsky cave complex; Divnogorsky cave
complex in Maliye Divy (all - the Voronezh Region); cave monastery of Ignatius of
Antioch in Valuiky; Kholkovsky cave complex (Belgorod Region); cave complex of
the Holy Trinity Skanovsky monastery (Penza Region); Buzulukskiye caves;
Pokrovskiye caves (Orenburg Region), caves of Belogorsky Kamennobrodsky
monastery (Volgograd Region).

As we can see the whole segment of tourist market, part of which are museum-
fication underground objects, as before, for a number of reasons, regardless of great
potential, is not developed in Russia.
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MHELIEPBI ATEKCAHJIPOBCKOI'O PAMOHA U
NX 3KCKYPCHUOHHBIE BO3MOKHOCTHU
A.B. ®upcosa

IlepMckuii rocyapcTBEHHBIH HAIIMOHATIBHBIN NCCIIEI0BATEILCKUI YHUBEPCUTET,
614990 Ilepms, yin. Bykupesa, 15

PaccmoTtpens! HanpaBneHus TypusMa B AnekcaHApoBCKoM paitoHe Ilepmckoro
kpast. [Ipe/uioxkeHbl SKCKYpCHOHHBIE MapUIPYThI, 00bEANHSIONINE HCTOPUKO-KYIIb-
TYPHBIE JOCTONPHMEUATEILHOCTH (AJIEKCAaHIPOBCKUI KpaeBeJueCcKuii My3el, «Jlom
[MacrepHaka», MacTepckasl « ApTelby ), InTeparypHble Mecta (MBaka) ¢ nprupoIHBIMU
aTTpakTaHTaMH (memepa «JIByxataxkay, kommiaeke YaHbBUHCKUX MEIIep U TPOTOB).
W3ydena npaxkTrka UCIIOIb30BAHUS TELIEpP B aKTUBHOM, COOBITHIHHOM, STHOTpau-
YECKOM U IMPUKIIOUEHUECKOM TypHU3ME.

CAVES IN THE ALEXANDROVSKY DISTRICT AND
THEIR EXCURSION OPPORTUNITIES

A.V. Firsova
Perm State National Research University, 614990 Perm, ul. Bukireva, 15

The directions of tourism in the Alexandrovsky district of Perm Krai are con-
sidered. Offered are sightseeing tours that combine historical and cultural attractions
(Alexandrovsk Local History Museum, “Pasternak’s House,” “Artel” workshop), lit-
erary places (Ivaka) with natural attractants (“Dvukhetazhka” cave, the complex of
Chanvinskiye caves and grottoes). The practice of using caves in the active, event-
driven, ethnographic and adventure tourism was studied.

OIIBIT OPTAHU3AIIMU U MTPOBEAEHUS TYPUCTCKUX
MAPHIPYTOB B HE OBOPYIOBAHHBIE
JUIs NOCELEHUS NELEPBI
C.b. Muuypun

ITepMckuii rocynapcTBEHHBIH HAIIMOHAJIBHBIN HCCIIEI0BATEILCKUI YHUBEPCUTET,
614990 Ilepwms, ya. bykupesa, 15

[TpakTuka NpoBeIeHHUS TYPUCTCKHX MaplIpyTOB, IJI€ aTTPaKTHBHBIMH O0b-
EKTaMHU SIBJISTIOTCS [TOA3EMHBIE JIAaHIIA(THI, TOKA3bIBACT, YTO IIPH COBPEMEHHOM, H3-
MEHUBLIEHCS 3a MOCIeqHEee BPEMs, MOTHBALMOHHOW M OpraHU3alliOHHON
COCTABJIIONIMMH aKTHBHOTO TypU3Ma 0o0Jiee aKTyaJbHBIMH CTAHOBSITCSI BOIIPOCHI,
CBsI3aHHBIC C TIPOBE/ICHUEM, 00ECIICUeHHEM 1 OE30IT1aCHOCTHIO TYPHCTCKUX MapIIpy-
ToB. HanMenee GiaronpusiTHast CUTyanust CII0KHIACh UMEHHO C 9KCILTyaTalne Juis
HYXJI aKTUBHOTO TypH3Ma TIeIIep, He 000PYIOBaHHBIX JUIS TIOCEIICHUSI.

B kauectBe npo0ieMHBIX (PaKTOPOB BHICTYIAIOT, B YaCTHOCTH, HECOBEPILICHCTBO
OpraHu3anyy MOJ00HBIX TYpPOB, HEMPOPAOOTAHHOCTH TAKTUKH MX MPOBEICHNUS U TEX-
HUYECKOH COCTaBIIAIONIEH (HapUMep — yBEIUYEHUE YUCIIEHHOTO COCTaBa MOCELIA0-
MMX Melepy rpynn 0e3 MPHUHATHS JONOJIHUTEIBHBIX MEp, HalpaBJICHHBIX Ha
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OIr'paHUYCHUC HeﬁCTBHﬂ 0OBEKTUBHEIX U Cy6’[>€KTI/IBHLIX (i)aKTOpOB OHaCHOCTI/I), HEC-
A0CTATOYHOC KaJApOBOC obecIieueHrEe — U B KQUECTBEHHOM U B KOJHUYECTBEHHOM
ACIICKTaX U, HAKOHECI], OTCYTCTBUC KAaKOI'O ObI TO HU OBLIO KOHTPOJIA 3a Oe3omac-
HOCTBIO HOHO6HBIX HyTemeCTBHﬁ.

BcBs3u c OTHUM, Ha3peiia HCO6XOHI/IMOCTI) CO3/1aHuA KOHLCTIINH 0e30I1aCHOCTH
CIICJICOTYpHU3Ma IAJid HaHﬂIHa(I)TOB, HC 06opyz103aHH1>1x JUJIsL HOCCIIICHI/Iﬁ.

ORGANIZATION AND CONDUCT OF THE TOURIST ROUTES
IN THE UNEQUIPPED CAVES

S.B. Michurin
Perm State National Research University, 614990 Perm, ul. Bukireva 15

Practice of tourist routes where the attractive objects are underground land-
scapes shows that in modern, changing lately, motivational and organizational com-
ponents of active tourism issues related to the conduct, maintenance and safety of
tourist routes are becoming more relevant. The least favorable situation is with the
operation for the needs of active tourism of caves that are not equipped for visiting.

The problematic factors are, in particular, the imperfect organization of such
tours, poor elaboration of their conduct tactics and the technical component (e.g. en-
largement of the groups visiting the cave without taking additional measures to limit
the objective and subjective danger factors), inadequate staffing - both qualitative
and quantitative aspects, and, finally, the absence of any control over the security of
such trips.

In this regard, there is a need to create a speleotourism security concept for land-
scapes that are not equipped for visits.

MOAEJINPOBAHUE ITIO3HABATEJIBHOI'O TYPA
B MYPAZIBIMOBCKOE YIIEJIBE
JI.A. Aramanosa, H.I1. Audeposa, T.H.TperbsikoBa

VYpanbckuii rocyrapcTBEHHBIH YHHBEPCUTET (PU3HIECKON KyJIBTYPBI

B crarbe npencrapneHa xapakTepucTuka nemep MypabIMOBCKOTO yILENbs, Ha
OCHOBE KOTOPO pazpaboTaHa MOJIEIb KYJIBTypHO-II03HABATEIBLHOTO Typa B Mypa-
JIBIMOBCKHE TIELIEPhI, PACCYMTAHHOTO JJIsl HEOOJIBIIOH IPYIIIBI TYPHCTOB B KOJIMYE-
cTBe 5 yesoBek. B ocHoBe MopenupoBanust — TpedoBanus ['OCT P 50681-2010
«Typuctckue yciyru. [IpoekTHpoBaHuE TypUCTCKHUX YCITyT.

SIMULATION OFINFORMATIVE TOUR
IN MURADYMOVSKOYE GORGE
L.A. Atamanova, N.I. Anferova, T.N.Tretyakova

Ural state university of physical culture

In article is presented caves characteristic of Muradymovskoye gorge, on the
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basis of which is developed model of cultural-cognitive tour to Muradymovskiye
caves for small tourer party of 5 persons. At the basis of simulation — requirements
of GOST R 50681-2010 «Touristic services. Designing of tourist services».

IKCKYPCOBO/ - NTPOPECCHA NJIIN UCKYCCTBO?

E.C. ®enenena
000 «CranarMut-OKckype», [lepmckuii kpaif, . KyHryp, yn. Jlenuna, 66-44

B nanHOM nokiaze paccMaTpuBalOTCsl OCHOBHBIE COCTABIISIIOLIHME MTPO(ECcCHH
9KCKYpPCOBOJIa, BOIIPOCHL, CBSI3aHHBIE C YCIIEXOM 3KCKYPCHU, U YCIELTHON pealn3aun
ceOs B mpodeccnu. B 1okiaie NpuCyTCTBYET OIMCAHHUE HCIIONIB3YEMBbIX Yallle BCETO
METOANYECKUX NPUEMOB, Ha NpuMepe dKckypceun «B roctu k denyuke Moposy»,
KOTOpasi MPOXoAUT B 3uMHUI nepuof B Kynrypckoit Jlensnoit nemepe. Takxe npu-
CYTCTBYET aHaJIM3, CAMBIX PACIPOCTPAHEHHBIX OLIMOOK B MPOECCHH SKCKYPCOBOA.
B KoHIIe 10KI1a]1a TIOIBOAUTCSI UTOT, 0TOOPa)KAIOIIUH TOCTABICHHYIO B HA3BAHWH J10-
KJ1aJ1a mpo0JIeMaTHKy — 9KCKYpPCOBOA — ATO MpodeccHst WIIn HCKYCCTBO?

GUIDE - PROFESSION OR ART?

E.S. Fedeneva
JSC «Stalagmit-Excursu», Perm Region, Kungur, Lenin str., 66-44

In this report are considered main components of guide profession, questions,
connected with success of excursion and successful self-realization in profession. In
report is present description of most often used methodic technics, by the example
of excursion «On a visit to Father Frost», that takes place during winter period in
Kungur ice cave. There is also present analysis of most common mistakes of guide
profession. In the end of report is made resume, reflecting problematics raised in re-
port title — guide — is this a profession or art?

YTOBbI INTABHOE HE CTAJIO 3AIVIABHBIM
H.H. Koznosa

000 «CramarmMut-2Kckypey, 617470, Ilepmckuit kpaii, c. @ununmoska, Kynrypcekas Jlensnas nemepa

JIMuHOCTB 3KCKYpPCOBOZIa — NIABHOE B COBPEMEHHOH TypucTuke. OT ee pa3BUTUSA
1 YCHENIHOT0 MPO(eCCHOHAIBHOTO CTAHOBIICHUS 3aBUCUT YCIIEX pabOTHI OT/IEIIBHBIX
MPEANPUATHH 1 OTPACIIH B LEJIOM. DKCKYpcoBoa KyHrypckoil nemeps! JOIKEH Yy TKO
yJIaBJIMBaTh TeHJCHIIMH B 3aIIpOCaX KCKYPCAHTOB, YTOOBI OBITH BOCTPEOOBAaHHBIM 1
B Onwkaiimem OyyIiem, IIpu 3TOM He Tepsist MPo(eCCHOHANBHOTO JOCTOMHCTBA U
HE CBOJIS AKCKYPCHIO 10 Telepe JUIIb K Pa3BIeKaTeIbHOMY aTTPaKIHOHY.
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SO THAT THE MAIN WILL NOT BE THE CAPITAL

N.N. Kozlova
JSC «Stalagmit-Excursu», 617470, Perm Region, Kungur, Filippovka village, Kungur ice cave

Personality of a guide — the main thing in modern touristic. From its develop-
ment and successful professional achievement depends successful work of individual
enterprises and branch as a whole. Guide of Kungur cave should tenderly catch ten-
dencies in excursionist’s demands, to be popular in the near future, in the process not
loosing professional dignity and not reducing the excursion through the cave to en-
tertaining attraction.

KYHI'YPCKASA JIEJSSHAS ITEIEPA B ITPOU3BEJIEHUAX
XYIOKECTBEHHOM JINTEPATY PhbI

B.I1. TIpuBanosa
00O «CramarmMut-2kckypey», KyHryp

B craTtne KPaTKO pacCMaTpruBarOTCA XyJOXKCCTBCHHBIC IIPOMU3BEACHNA, B KOTO-
PBIX TAK WX MHAYC YIIOMHUHACTCA KyHl"prKaﬂ .HG,HHHEIH nemepa.

KUNGUR ICE CAVE IN FICTION

V.P. Privalova
“The Stalagmite-Excursion Ltd.”, Kungur

The article briefly discusses the works of art in one way or another mentioned
Kungur Ice Cave.

T'EOJIOT'MYECKHUM ACHHEKT B OKCKYPCHAX
MO JIEJISTHOM NEIEPE

M.M. Crenuna
00O «CramarmMut-2Kkckype», KyHryp

B crarbe kpatko paccMarpuBarotcs reosorusi Kyurypekas JlensHas memiepa,
KaK TYMaHHTAapHOE HAlpaBJICHUE JUII MacCOBOrO Typu3Ma. [IpencTaBicHbl HOBBIC
ITOJIXO/BI K TI0/Ia4€ HayYHBIX I€OJIOTMICCKIX 3HAHUHN B 9KCKYPCUOHHOM O0CITyKHIBa-
HHE ITIOCETUTEIICH.

GEOLOGICAL ASPECT IN EXCURSIONS TO THE ICE CAVE

M.M. Stepina
“The Stalagmite-Excursion Ltd.”, Kungur

The article briefly considers Geology Kungur Ice cave, as a humanitarian di-
rection for mass tourism. Presents new approaches to presenting scientific geological
knowledge in excursions visitors.
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KYHI'YPCKASA JIEAAHASA NNIEINEPA U UHTYPU3M

I'B. Konosanosa
00O «CranarmMut-2kckypey», Kynryp

B crarbe KpaTko paccMaTpUBAIOTCS POOJIEMbI, CBA3aHHBIE C TIOCEIIEHHEM HHO-
CTpAHIIEB TIEHIEPbI, HCTOPHS MOCelIeH s nHOCTpaniamu Kyurypcekoit JlensiHoi me-
LICPBL.

THE KUNGUR ICE CAVE AND INTURIZM

G.V. Konovalova
“The Stalagmite-Excursion Ltd.”, Kungur

The article briefly discusses problems connected with visits of foreign tourists
the Kungur Ice Cave, the history of their visits.

JIEMEHTBI TEATPAJIM3ALIUA
B COBPEMEHHOM YKCKYPCHUU
E.. I'apkau

00O «Cranarmut-2kckypey», Pocens, Ilepmckuii kpaif, . Kynryp, ¢. @ununmnoska

Tearpanu3oBaHHAs SKCKYpPCHSI WK SKCKYPCHS C SIEMEHTaMU TeaTpaau3allu —
HOBBIE ()OPMBI B My3€HHOM, SKCKYyPCOBOTUECKON JeTeIbHOCTH. B oTinune ot 00b14-
HOM, TPaAULIUOHHOM KCKYPCHUU 3[1€Ch YUaCTBYIOT aKTEPhI, IOMOTAIOIINE PACKPBIBATH
TEMAaTUKy SKCKypCUH. AHUMALIMOHHBIE MEPONPUATHS BCE Yallle UCIOIb3YIOTCS IS
aKTHBHOT'O MPOBeIeHNs gocyra. [1onoOHbIe MEepoIpusTHS IPUBSI3aHbI, KaK ITPaBHUIIO,
K KaJeHJapHbIM Npa3gHukaM: PoxnecTtBo, Macienuna, Hous Ha Bana Kynany u
MHorue apyrue. IIpudém 3Tu MeponpusTUs IPOXOAAT KaK Ha TEPPUTOPUU TIPHIIE-
LIEPHOTO KOMILIEKCa, TaK U B caMoi rrerepe. «/lepeBus Epmaka» — 00beKT B xaHpe
xuBoi ctopuu. OHa npezacrasisieT coboi pekoHCTpyKuuio noceneHus X VI — XIX
BekoB. Mimst Epmaka — cBoeoOpa3HbIii OpeH] B HAIlIMX MecTax. 3/1eCh MbI IIpe/jlaracm
HECKOJIBKO TeaTpaIu30BaHHBIX IPOrpaMM, B KOTOPBIX TaKXKe y4acCTBYIOT dKCKYpCO-
Bozbl. Oco00 cieyeT ckazarh 0 BO3MOXHOCTSIX TeaTPAIN3aIMHU B yCIOBUSX TEIEPHI.
CoIpHKOCHOBEHHE C YHUKAIBHBIM ITPUPOIHBIM 00BEKTOM caMo 110 cebe OecieHHo,
a eCII OHO COIPOBOXKAAETCS «KUBBIMH KapTUHKAMM», TO 3TO IIOUCTUHE LIEJI0€ MIPO-
M3BEICHUE UCKYCCTBA, HACTOSIIHI CIIeKTak/Ib. B TekcTe nokaana uaéT pacckas o Tex
9KCKYPCHUSIX, B KOTOPBIX aBTOp caMa IIPUHKMMAaJa HEMOCPEACTBEHHOE yuacTue: «B mo-
nckax knajna Epmakay, «Ilo ckazam baxoBay, «PoIeCTBEHCKUE MUCTEPUIY.

ELEMENTS IN MODERN THEATRICAL TOURS

E.I. Garkach
“The Stalagmite-Excursion Ltd.”, Kungur

Theatrical tour or excursion with performance elements — new forms in the mu-
seum, ekskursovodcheskoy activities. Unlike conventional, traditional tours are in-
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volved actors to help reveal the theme tours. Animation activities are increasingly
being used for active recreation. Such events are linked tend to calendar holidays:
Christmas, Carnival, Midsummer Night and many others. Moreover, these events
take place on the territory of pripeschernogo complex, and in the cave. «Village
Ermak» — to live in the genre of history. It is a reconstruction of settlements XVI —
XIX centuries. Name Ermak — a kind of brand in our field. Here we offer several the-
atrical programs, which are also involved guides. It should be said about the possi-
bilities of staging in the conditions of the cave. Contact with a unique natural object
itself is priceless, and if it is accompanied by «living pictures» that is truly whole
work of art, a real spectacle. The text of the report is the story of those boxes, in
which the author herself was directly involved: «In search of treasure Ermak», «By
Bazhova tales», «Christmas mystery».

MY3EN KAPCTA U CHEJEOJIOIT'MU KYHI'YPCKOM
JIABOPATOPUU 'l YPO PAH

O.1. Ocetposa
Kynrypckas naboparopust cranuponap ['oproro uaeruryra YpO PAH, 1. Kyrryp

Mys3eii kapcta 1 cneneonorun KyHrypckoit maboparopun [opHOro HHCTHTYTA
YpO PAH coznan B 2004-2007 rr. Ha ceropusniauii neHs, B ormax myses ooiee 3
TBIC. MHUHEPAJIOB, MPEAMETOB M JOKYMEHTOB. OCHOBHOH METOJl MOCTPOCHUS
SKCIO3UIMI — TeMaTudeckuii: «Yto Takoe kapct?», «Pacnpoctpanenue kapcray,
«YcnoBusi BO3HUKHOBEHMSI KapcTay, «Kapcryromuecss mopoabl W IOJIE3HbIE
HCKOIMAeMbIe KapCTOBBIX palloHOB». Il pacKphITHs STUX TEM HCIOJIb30BAIUCH
KapTorpaduyecKkrue U MOTUrpapuIecKue MaTepHualibl, HaTypHBIC 00pa3isl (THIIC,
W3BECTHSK, COJIb), HAyYHAs JIUTeparypa.

Ha reonoruyeckoii BbicTaBKe MUHEPAJIbl CHCTEMAaTU3UPOBAHbBI 10 XUMUYECKOMY
npuHIHIy. boibiloe BHUMaHHE yAENsAeTCs pasHooOpa3HoMy rurcy u3 Poccun u
Ipyrux ctpan. IMeercs oTnen, mocBsieHHbId nageontongoruu. ®@ayna Ilepmckoro
Kpas IMPEICTaBICHA YUKAJTHMHCKUMHU MINaHKaMU, T'YOaXWHCKAMH aMMOHHTAMU,
OOJIBIIIMMU pakOBUHAMU oOHaXkeHHsT Epmaxk. iMeeTcst KoJUIeKIus qPEeBHUX PACTCHUI
MEePMH, KOCTH MEUIEPHOTO MEBEsI, OCTAHKA MaMOHTOB.

MUSEUM OF KARST AND SPELEOLOGY OF KUNGUR LABORATORY
OF MINING INSTITUTE OF URAL BRANCH OF RAS

O.1. Osetrova
Kungur stationary laboratory of Mining institute of Ural branch of RAS, Kungur

Museum of karst and speleology of Kungur laboratory of Mining Institute of
Ural branch of RAS was created in 2004-2007. Currently museum funds have more
than 3 thousand minerals, items and documents. Main method of exhibits construction
— topical: «What is karst?», «Expansion of karst», «Conditions of karst formationy,
«Karstforming rocks and minerals of karst area s». For disclosure of this topic were
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used cartographic and polygraphic materials, full-scale specimens (gyps, limestone,
and salt), and non-fiction.

On geologic exhibition materials were systematized according to chemical prin-
ciple. Considerable attention is given to different gyps from Russia and other coun-
tries. There is a section devoted to palacontology. Fauna of Perm region is presented
by chikalinsky moss animals, gubakhinsky ammoniates, and big shells of Ermak out-
corp. There is a collection of ancient perm plants, cave bear bones, mammoth re-
mains.
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CEKIUA 3. UCTOPUS DKCKYPCHUOHHOI'O OCBOEHUA
MNOA3EMHBIX ITPOCTPAHCTB

SECTION 3 HISTORY OF TOUR EXPLOITATION OF
UNDERGROUND SPACES

CPABHEHME INPOBJIEM OTKPBITHS IELIEP AJIs1
OBIIECTBEHHOI'O ITOCEIIEHUS HA TPUMEPE INEIEPBI
CBOBO/IbI, 1924 TOJl U CTAHUILIOBCKO¥ MEIIEPBI, 2010 TOJ]
I1. Tomy6ex

Slovackij muzej ochorony prirody i pescher, Skolska 4;
031 01 Liptovsky Mikulash, Slovakia; holubek@smopaj.sk

JleMaHOBCKast TOJIMHA SIBIISICTCS OTHOW M3 U3BECTHEHIIINX KapCTOBBIX 00IacTel
CrnoBakuu, Haxogsmencs 11 kM oxkHee ropona Jlunrockuid Mukynaii, Jexamiero
Ha »KeJe3HofopoxkHoM Tpacce IIpara-bpatucnaBa-Mocksa. IlepBbie ynoMuHaHMs O
neuepax JleMaHOBCKOW JIOJIMHBI MOXKHO HAaMTH B HMCTOPUUYECKUX HCTOYHUKAX
HaunHasg ¢ 1299 ropa. B gonuHe HaXoAsTCS HECKOJIBKO MHTEPECHBIX MOA3EMHBIX
00BEKTOB, TaKKe Kak HarpuMep JleqsHast remiepa, KOTOPYEo ¢ He3amaMsITHBIX BPeMEH
MTOCEIIANIN U JIF0003HATEIBHBIC IMyTEIICCTBEHHUKH U MIPOCTO BCE Kenaromue. Mx 3a
HEOOJBIIYIO TUIATY MO €€ MOJ3EMHOMY JIAOMPHHTY BOAMIIN 3HATOKH ICHICPHI -
MECTHBIC KUTEIH, KOTOPhIC OBUIH ¥ MIEPBBIME JOOPOBOIBHBIMHU CIICICOPOBOIHH-
KaMH.

B 7 xm BoctouHee [leMaHOBCKOM JOMMHBI HAXOIUTCS Ipyrasi KpyIHenIas Kap-
cToBas 001acTh ropHoro Jlunrosa — SIHCKas TOJIMHA, KOTOPAask KMEET MHOTOYHCIICH-
HbIE MOJ3EMHBIE JOCTONPUMEYATEILHOCTH B BUJE IEUiep, FPOTOB, UCUE3AIOIINX
pedek u nmoHopoB. [lepBble NUCbMEHHbIE YIIOMUHAHUS O Telepax SIHCKON TOJUHBI
parupytorcs X VII cronetuem.

B crarbe npoBeqieH CpaBHHUTEIBHBIN aHAINU3 00YCTPOHCTBA Temep, KOTOPHIi
MOMOXKET KOJUIEKTHBAM CIIEJICOJIOTOB MPAaBUIILHO OLICHUTH CBOU CUJIBI K BO3MOXKHO-
CTH B TPYAHOM IIpOIecCce CePTUPHUKAINU TICTIEep IS ITyOIMIHOTO MOCCIICHHUS.

COMPARISON OF PROBLEMS OF CAVES OPENING FOR PUBLIC
VISITING BY THE EXAMPLE OF SVOBODA CAVE, 1924 AND
STANISHOVSKAYA CAVE, 2010
P. Golubek

Slovackij muzej ochorony prirody i pescher, Skolska 4;
031 01 Liptovsky Mikulash, Slovakia; holubek@smopaj.sk

Demanovskaya valley is one of known karstlands of Slovakia, located 11 km
to the south of Liptovsky Mikulash city, lying on railway route Prague-Bratislava-
Moscow. First mentions about caves of Demanovskaya valley can be found in his-
torical records starting with 1299. In the valley are located several interesting
underground objects, such as for example Ice cave, which from times immemorial
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were visited by curious travellers and just by all anxious people. They were led for a
small fee through its underground labyrinth by experts of the cave - local residents,
which were first voluntary spelean guides.

7 km easterly of Demanovskaya valley is located big karstland of mountainous
Liptov — Yanskaya valley, which has numerous underground sights in the form of
caves, grottos, disappearing river and dolines. First written mentions about caves of
Yanskaya valley are dated by XVII century.

In article is performed comparative analysis of caves arrangement, which will
help collectives of speleologists to correctly evaluate their forces and possibilities in
difficult process of caves certification for public visits.

NCTOPUSA UCITOJB30OBAHUS NEEP CIOBEHUUA

A. Kpanuu
Slovenian Academy of Sciences and Arts, Novi trg 3, SI-1000 Ljubljana, Slovenia; kranjc@sazu.si

B CroBennu kaper 3aHuMaet npuMepro 8 500 KM? U TaM pacroioKeHo Goee
10 000 u3BeCTHBIX M IOCEIAEMbIX Telep. MHOTHE U3 HUX UCIIOB30BAIUCH JIFOIbMU
B Pa3IIUYHBIX LENISIX, B COOTBETCTBHH C UX IOTPEOHOCTSIMHE U cBo¥cTBamu mierep. C
TEUEHUEM ThICSAYEJIETUN HCIIOJIb30BAHUE MELEep 3HAUUTEIbHO U3MeHMI0Ch. Clelbl
HCIIOIb30BaHUs TMeIllep B JOUCTOPUUECKYIO 3IMOXY BCTPEUYAIOTCSI OTHOCHUTEIBHO
4acTo, HAYMHASI CO CPEAHET0 najneonuta. [lemepsl HCoab30BaAIKUCH ISl KUIIbs UITH
B Ka4eCTBE CIyYaiHBIX YOCIKUII WK KIaIOHII B TIEPHO HeouTa. Bo Bpems mo3-
HUX JOUCTOPUYECKUX U UCTOPUUYECKHUX MEPUOAOB MEIephbl UCIOIb30BAINUCH JIJIS
YKPBITHSL BpEMsI OT BPEMEHHU, B CMYTHOE BpeMsi, BKJIoYasi 2-10 MUPOBYIO BOWHY.
Nmerotes npuMepbl yKPEIIEHHBIX MEIIep U3 CPEIHUX BEKOB U COBPEMEHHOIO Bpe-
MeHHU. Jlaxe UCIoJIb30BaHuE MELEep B KaUeCTBE MECT, 1€ MOXKHO HalTH pa3InyHbIe
pecypchl, U3BECTHBI TAKKe C JOUCTOPUUECKUX SM0X. Takue pecypebl, Kak Boja, xkKe-
JIe3HAs py/ia ¥ IPyTHUE MOJIC3HbIC UCKOMaeMEble, THia (Jo0bI4a), 1 CyBEHUPHL. B He-
KOTOPBIX MelIepax BoJia U3 Mellepbl UCIO0Ib30BaIacCh B KAUECTBE HCTOUHUKA YHEPIUU.
[Temeps! Takke MUCIOJIB30BATUCH KaK CKJIAJIbl MIIM XPaHWIKIIA, KOHIOIIHH, BKJIIOYAs
JIeSITEJIBHOCTD YeJIOBEKa, TAaKyl0 KakK IUIaBKa Py/bl UM BbIIEP)KUBAHUE ChIPA U JKU-
nina nanoMHuKoB. [Tocemnienue nemep u3 Tr0O0BITCTBA HITH JIIS TIOJTyYCHHUS HOBBIX
3HAHMI SABJISIETCS JABHO CYIIECTBYIOIIEH IPAKTUKOM U Ha €€ OCHOBE pa3BUJIACh MIPO-
LIBETAIOIAsl COBPEMEHHAs! IPOMBILUIEHHOCTh — MEIIEPHBIA TYPU3M.

CAVE USE THROUGH HISTORY IN SLOVENIA
A. Kranjc
Slovenian Academy of Sciences and Arts, Novi trg 3, SI-1000 Ljubljana, Slovenia; kranjc@sazu.si

In Slovenia, karst covers about 8 500 km? and more than 10 000 known and
surveyed caves are there. Many of them had been used by human for different pur-
poses, according to its needs and caves’ properties. During thousands of years the
use of caves markedly changed. The traces of cave occupation in prehistory are rela-
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tively frequent since the Middle Palaeolithic. Caves were used as living quarters or
occasional shelters or graveyards up to the Neolithic period. Through later pre-histo-
rical periods and during historical ones man used caves for shelter just occasionally,
during time of troubles, including the 2nd World War. There are some examples of
fortified caves from Medieval up to modern times. Even the uses of caves as places
where different resources can be found are known since prehistorical periods too.
Such resources are water, iron ore and other minerals, food (prey), and souvenirs. In
some cases water from the cave was also used as a source of energy. Caves were used
as a depository or a store, a stable, including human activities as melting ore or ma-
turing cheese, and pilgrim places. Visiting caves because of curiosity or to get new
knowledge is an old practice and from it the prosperous modern industry developed
— cave tourism.

KYHI'YPCKAS JIEJSHAS ITEIIEPA B 1941 — 1945 I'T.
JLA. Jlonrux

KyHrypcknii ncTopuko-apXuTeKTypHBIN U Xy 0KECTBEHHBIH My3eil-3al0BeIHUK;
miladolgikh@yandex.ru

Kynrypckas Jleasnas nemiepa sBAs€TCS OAHUM U3 CTapeHIINX POCCUHCKUX
Tenep, AOCTYIHBIX It TypucToB. OCTaHOBKH Hay4HO-00pa30BaTe/IbHOM, TypUCTH-
YeCKOH M 9KCKYPCHOHHOM JIeTEIBHOCTH B TIeIIepe He ObLIOo 1ake BO BpeMsi Benukoit
OteuectBeHHON BOIHBI. A.T. X7I€OHUKOB KaK PyKOBOANUTEIb MPUIECIIEPHOTO KOM-
TUIEKCa ¥ AKCKYPCOBOJL B Ieliepe ObII HarpakJJeH Mealbio «3a JOOIeCTHBIN TPy B
Benuxoit OteuectBenHoi BoiiHe 1941-1945 rry.

KUNGUR ICE CAVE IN THE 1941-1945
L.A. Dolgykh

Kungur Historical-Architecture and Art Museum

Kungur Ice Cave is one of the oldest Russian caves available for tourists. Sci-
entific and educational, tourist and excursion activity in Kungur Ice Cave didn't stop
during the Great Patriotic War. Head and guide of the cave A.T. Khlebnikov was
awarded the medal «For Valiant Labor in the Great Patriotic War of 1941-1945.

OIBIT JIUTEPATYPHO-UCTOPUYECKHUX U3BICKAHUI
MO BOITPOCY TYPUCTCKO-9KCKYPCUOHHOI'O OCBOEHMUS
MHELIEP YEJISBUHCKOMN OBJIACTH
(KOHEILL XIX - CEPEJIUHA XX BEKA)

C.M. bapanos

Yenmsbunckoe pernonansaoe otaenenue PI'O, Yensounckuii kiy6 creneonoros « I 1JIYTOH»

[epBoe ucciieioBaHe KapCTOBBIX SIBJICHUH U 1erep B YesnssOnHckoi obiaacTu
B €€ HBIHEUIHNX I'paHuIax ObuIo mpoBeaeHo Bo Bropoil momosuHe X VIII Beka 3Ha-
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MEHUTBIMU pycckuMu ectectBoucnbsiTarensimu I1.1. Perukoseim, I1.C. ITanmacom,
WM. Jlenexunsvm, U.I1.danskom u U.W. Teopru. lanee, B Teuenue 6omnee uem 100
JIeT, TAKUX KPYIHBIX padboT He Obut0. Tonbko B KoHue XIX Beka HHTEpeC YUEHBIX K
M3YUYCHHIO KapCTOBBIX OOBEKTOB U IEIIEp MOSBISIETCS BHOBb. OJIHOBPEMEHHO CO
CTPOMTENILCTBOM TpPaHCKOHTHHEHTandbHOH (TpanccuOupckoil) xene3Hoi goporu
Mocksa — BraguBoctok, B Poccuiickoil UMnepun Hadaaud MacCoBO MOSBIATHCS TY-
PHCTBI U OKCKypcaHThI. Kak ciencTBre, B OOIBIIOM KOJMUECTBE CTAIH MOSIBISATHCS
OIUCAHUS MyTEeIEeCTBUN U MapuIpyToB. Camblil HepBbII MY TEBOAUTEb ATl TYPUCTOB
1 DKCKYPCaHTOB, KOTOPBIH 3aCIIy>KUBAET 0COOOr0 BHUMaHUs, 3T0 «PyKkoBOACTBO 110
VYpany» (ExatepunOypr, 1899). Jlanee 4ucio myTeBoguTeIe pocio, Kak i YBEINIH-
BaJIOCh YUCIIO TypUCTOB — «CIyTHUK TypucTa 10 Ypaiy. [lyreBoguTens o kypopram
VYpana» (EkarepunOypr, 1902 r.), «ITyreBomuresns B ipenenax Y GuUMCKoil ryOepHHN
(Yoa, 1905) «IlyreBogureins il yHeHHUECKUX KCKypcHid 1o Ypaiy» (OpenoOypr,
1915) n T.1. Bo Bcex 3TuX IMyOIMKaMsX BCETIa YIOMUHAIOTCS KCKYPCHHU B JIOCTYII-
Hble remepsl. Takum o0pasomM, k cepeanHe XX Beka Ha FOxxHOM Ypaie Hakonmics
JIOBOJIBHO OOJIBIION 00BbEM pasHOOOpa3HON TYPUCTCKO-IKCKYPCHOHHOM 1 reorpadu-
4yecKoil uTeparypsl. BMecTe ¢ 9TUM MOABISAETCA U COOTBETCTBYIOIINI KOHTUHIEHT
JKEJIA0IIUX TO3HAKOMUTBCS ¢ MOA3EMHBIM MUPOM femiep. A ¢ Hadana 60-70 rr. XX
BE€Ka, U JI0 HACTOALIETO BPEMEHH, CTaJl OTMEYAThCs OFPOMHBII BCILIECK HHTEpECa Ha-
CeJICHHSI HAaIlleTO PETHOHA K OCEIICHHIO U M3ydeHnto neniep. Ho pa3paborky Tembl
TYyPUCTCKO-IKCKYPCHOHHOTO M3YYCHHUsSI U OCBOCHHS 3Toro repuona (1968-2014 rr.)
MBI OCTaBJISIEM IS OyIyIIMX TOI0OHBIX JIUTEPaTypPHO-UCTOPHUCCKUX U3BICKAHUH. . .

LITERARY AND HISTORICAL SURVEY EXPERIENCE
ON TOURIST-EXCURSION DEVELOPMENT OF CAVES

IN CHELYABINSK REGION
(END OF XIX — THE MIDDLE OF XX CENTURY)
S.M. Baranov

Chelyabinsk Regional Office of RGO; Chelyabinsk Spelean Club “PLUTON”

First study of karst phenomena and caves in the Chelyabinsk region in its present
bounds were held in the second half of the XVIII century by the famous Russian na-
tural scientists P.I. Rychkov, P.S. Pallas, I.I. Lepekhin, I.P. Falk and I.I. Georgi. We-
stern, central and northeastern parts of the Chelyabinsk region have been explored
in their research. Then, for more than 100 years, no major works in this direction
have been taken. Only at the end of the XIX century the interest of scientists to study
karst and caves reappears. Simultaneously with the construction of the Transconti-
nental Moscow — Vladivostok (Trans-Siberian) railway, in the Russian Empire en
masse tourists and excursionists began to appear. As a consequence, together with
them descriptions of travel and routes were published. The very first guides for
tourists and excursionists deserve special attention, and among them «Guide to the
Urals» (Yekaterinburg, 1899). Then the number of such books for tourists increased
greately along with the increase in number of travelers — «Tourist’s Companion to
the Urals. Guide to the Resorts of the Urals» (Yekaterinburg, 1902 ), «Guide within
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Ufa Province» (Ufa, 1905) «Student Excursions» Guide to the Urals» (Orenburg,
1915), etc. All these publications always mentioned possible excursions to the caves.
Therefore, by the middle of the XX century in the Southern Urals accumulated a
large amount of tourist-excursion literature and a proper contingent of people whis-
hing to explore the underground world of caves appeared. Since the beginning of 60-
70’s and till nowadays a huge surge in interest among the population of our region in
visiting the caves was noticed. But the development of the theme of this period we
are leaving for the future research...

9KCKYPCOBO/ Ob OKCKYPCOBO/E.
O PABOTE IMEPBOI'O 3KCKYPCOBOJIA A.T. XJIEBHUKOBA

O.A. KarbIruHa
00O «CranarmMut-2Kckypey, 617470, Ilepmckuit kpaii, c. @umunnoska, Kynrypcekas Jleasnas nemepa

A.T. X11eOHUKOB, OyIy4H IEPBBIM 3KCKYPCOBOIOM M XPaHHUTEIIEM ICIICPHI, OT-
KPBLI TAMHCTBEHHBII MUp Meliepbl MUILIHOHAM TypuctoB Poccun u mupa. B 1914
TOJly OH B3sUI B apCH/IY IEIIePy Y MECTHOU OOMIMHBI KpecThsH 3a 300 pyoieit cpokoM
Ha 12 ner. C mas 1914 roga nanbHeimas »u3Hb XJIIEOHUKOBA OKa3ajaach CBs3aHa ¢
neniepoid. IMEHHO 3TOT CKPOMHBIH YeJIOBEK YTBEPIKIall, UTO MEIEpPbl SBIISIOTCS Me-
CTOM OTKPOBEHHUSI, CIIOCOOHBIM, €CIIU HE IMIPUOTKPBITH, TO XOTS ObI 0003HAYUTH Mapa-
JIOKChl BPEMEHH, KOTOpBIE TIUETHO MbITAETCS MOCTUTHYTh YEJIIOBEK Ha BCEM
MPOTSHKEHUU cBOel uctopuu. Mctopus nocemenuid nogzemMuoro mupa — 3to 100-
JIETHSISL UCTOPHSI HE TOJIBKO T'€0JIOTMYECKUX OTKPBITUH, HO, TIPEXIE BCEro, BOCIIUTA-
HUS YeJIOBEUECKOM TyIiu.

THE WORK OF THE FIRST GUIDE A.T. KHLEBNIKOV

0O.A. Katygina
“Stalagmite-Excursion” 617470, Perm, Filippovka, Kungur Ice Cave

A.T. Khlebnikov, as first guide and keeper of cave, has opened mysterious world
of the cave to millions of tourists from Russia and world. In 1914 he leased a cave
from local peasants’ community for 300 rubles for a term of 12 years. Since May
1914 further life of Khlebnikov was connected with cave. This modest man had con-
firmed that caves are place of revelation, able, if not to open, but to indicate paradoxes
of time, which people are trying in vain to understand over a period of its history.
History of underground world visits — this is 100 years old history not only of geologic
discoveries, but, in the first place of education of human nature.
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HCCJIEJJOBAHUS KYHI'YPCKOM JIEJSTHOM MEIIEPHI
B PABOTAX I'A. MAKCUMOBHYA
0.10. MemepsikoBa

EcrecrBennoOHayuHbIN HHCTUTYT [IepMckoro rocynapcTBeHHOTO yHHBEpcHTeTa, I. Ilepms, Pocens,
614990, Poccus, 1. ITlepms, I'CI1, yin. I'enkens, 4, mng@psu.ru, nmax@psu.ru, Tei.

Crarbs mocBsilIeHa 0omieiHoi nare — 110 JeT co JHs poXKICHUS BBIIArOIIC-
rocst yuenoro I'eoprust AnekceeBnua MakcumoBuua. B Hell paccmarpuBaercs ero
POJb B Pa3BUTUU KAPCTOBCICHUS U HAYYHOH CIICNICOJIOTHH — T€X O0JIAaCTeH HayKH,
KOTOpBIC O0JIee BCEr0 HHTEPECOBAIH YICHOTO; MIPUBOIUTCS Pl OHMOTpadUIecKIx
CBEIICHUI U PE3yJIbTaThl €T0 HAYYHOH HCATEIBHOCTH. MM OImyOMuKoBaHO OOJBIIOE
KOJIMYECTBO CTATCH 10 AaHHOHM MPOOIeMaTHKe, OH SBJISICTCS aBTOPOM JBYXTOMHOMN
MoHorpadun «OCHOBBI KapCTOBEACHUS», KOTOpas IOJOKHIA HAYao Pa3BUTHIO
JAHHOW HAyKH!, KaK CAMOCTOSTEIILHOTO HapaBIiieHus B reosiorun. Ocodoe BHUMaHUE
yaeneHo uccnengopanusiMm I. A. Makcumosuua KyHrypckoi easiHOi nemepe.

RESEARCH OF KUNGUR ICE CAVE IN
THE WORKS OF A. MAKSIMOVICH
O. Yu. Meshcheriakova

Natural Sciences Institute of Perm State University, Perm, Russia;
614990, Perm, Russia, GSP, ul. Genkela, 4, mng@psu.ru, nmax@psu.ru

The article is devoted to the anniversary - 110 years since the birth - of the out-
standing scientist Georgy A. Maksimovich. It examines his role in the development
of karst studies and scientific speleology - those areas of science that the scientist
was most interested in; provides some biographical data and the results of his research
activities. He published numerous articles on the subjects; he was the author of a two-
volume monograph “Fundamentals of Karst Studies” which initiated the development
of this science as an independent area in geology. Particular attention is given to stud-
ies of Kungur Ice Cave by G.A. Maksimovich.

OTKPBIBASI CTAPBIE TETPAJIN
H.H. Koznosa

000 «CramarmMut-2Kckypey, 617470, Ilepmckuit kpaii, c. @ununmoska, Kynrypcekas Jlensnas nemepa

Kparko paccmarpuBaeTcst HCTOpHs CTaHOBIIEHUs KyHTypCKOro SKCKypCHOHHOTO
010po M UTOTH ero paboThl 3a MEepBOE JACCATHIICTHE cyliecTBOBaHus. [IpuBoasres
BOCIIOMHHAHUS ero nepsoro aupexkropa — I.H. Hukurunoi.

OPENING OLD NOTEBOOK

N.N. Kozlova
“Stalagmite-Excursion” 617470, Perm, Filippovka, Kungur Ice Cave

Briefly discusses the history of the formation Kungur tour and the results of its
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work in the first decade of existence. Are the memories of his first director —
G.N. Nikitina.

HUCTOPUYECKAS PEKOHCTPYKIMS DKCKYPCUAN
B KYHI'YPCKYIO JIEJASHYIO IIEIIEPY
1.J1. Bonsxusa

Iepmckuii rocynapcTBeHHbIN HAllMOHAJIBHBIA HCCIIEI0BATEILCKUI YHUBEPCUTET

Pazpaborana ncropudeckasi peKOHCTPYKLHS 3KCKYPCHH IIEPBOT0 HKCKYPCOBOIa
A.T. Xnebnuxoa B Kynrypckyo Jlensnyro nemepy. OHa COCTOUT U3 TpeX YacTew:
MapupyTta no ropony Kynryp u mepemnpaBe uepes pexy CbuiBa, IKCKYpCUHU IO
Jlensnoit rope u skckypcun B KyHrypckoit nensHoi mnemepe. IIposeneHa
MIpaKTUYecKas arnpodanusi MapuIpyTa. YCTAHOBJICHO, YTO IOJHAsE MCTOpUYECKast
PEKOHCTPYKIHUS HeBO3MOXKHA. C y4eTOM pe3ylIbTaToB IPOBEAEHHBIX OIIPOCOB pa3pa-
6oTaHa HKCKypCHs pPacCCUNTaHHAs! Ha MOJIOJCKHYIO ayJUTOPHIO CTY/ICHTOB M CTApIINX
LIKOJIBHUKOB C YaCTHYHOW PEKOHCTPYKIHMEH opuruHanbHOH skckypenn A.T. Xieo-
HUKOBA.

HISTORICAL RECONSTRUCTION OF
KUNGUR ICE CAVE EXCURSION
I.L. Volkhin

Perm State National Research University

The historical reconstruction of Kungur Ice cave excursion originally made by
the first tour guide A.T. Chlebnicov was developed. It consists of three parts: footpath
through the Kungur town and crossing the Sylva River, Ice mountain tour and Kungur
ice cave excursion. Practical approbation of tourist rout was done. It was established
that complete historical reconstruction is impossible now. Taking into account the re-
sults of sociological poll the new tour with partial reconstruction of A.T. Chlebnicov
original excursion was designed for students and senior grade students.

KAK MbI PABOTAJIN
JI.C. MuxeeBa

00O «CramarmMut-2Kckypey, 617470, Ilepmckuit kpaii, c. @umunnoska, Kynrypcekas Jlenasnas nemepa

B crarbe kpaTko paccMaTpUBAIOTCS HTAIl CTAHOBIECHHS COBETCKOM IIKOMBI IKC-
KypcoBeaeHus B KyHrypckoit nensHol nemepe koHna XX Beka.

HOW WE WORKED

L.C. Miheeva
“Stalagmite-Excursion” 617470, Perm, Filippovka, Kungur Ice Cave

The article briefly discusses the stages of formation of guides soviet school in
Kungur Ice Cave.
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CBET BO TBME: ®OTOI'PA®OUU KYHI'YPCKOM IELIEPBI
3A MOCJIEJHHUE CTO JIET
1.5. Knokos

00O «CranarmMut-2kckypey», 617470, Ilepmckuit kpaii, c. @ununnoska, Kynrypcekas Jlensnas nemepa

[TepBrie pororpadun Hauasna XX ro Beka. [IpoBeneHo onucanue Gpororpaduii
60-70-x rr. ¢ nensgHbIM yopancTBoM. CoBpeMeHHbIE (POTOCHUMKH B TIEHIEpE.

LIGHT IN THE DARKNESS: PHOTO OF KUNGUR CAVE
FOR THE LAST HUNDRED YEARS

LE. Klokov
“Stalagmite-Excursion” 617470, Perm, Filippovka, Kungur Ice Cave

First pictures of the early twentieth century. Description pictures 60s-70s with
ice decoration. Modern pictures in the cave.

B.C. IYKHUH U DBOJIIOLUSI TPEJICTABJIEHMIT
O KJIMMATE NEIEP

B.P. Masntonos
Wuctutyt reorpadun PAH, Mocka, CtapoMOHETHBIIT nep., A. 29; bulatrm@bk.ru

[Tokazano, urto mpencrasienne B.C. Jlykuna 00 OTpUIaTeNnbHON W
MIOJIOKUTENIBHON TeMIepaTypHbeIX aHoManuax B KyHrypckoil nensHoil memiepe
SIBUJIOCH OCHOBOIIOJIArAI0IINM JUTS TOHUMAaHMS KJIMMarta Ierep pasHoi Mopdoioruu
B pa3HBIX TFOPHBIX MOPOAAx Ha pas3HbIXx Teppurtopusix. B.C. Jlykun nokasaiu, 4Tto
OCHOBHBIM (DaKTOpPOM, ONPENENIIONINM OJIeICHEHUE TeIIep SBISICTCS X 3UMHEE
nposerpuBanue. OyiefieHeHHE BOSHUKAET B 30HE OTPULIATENIBHON TeMIepaTypHOi
aHOMAaJMM TpPU OTPULATENIBHBIX TeMmIeparypax. lloHATue o TemmepaTypHBIX
aHoManusx nomonio B.C. JlykuHy NMOHSATBH, YTO HAKOIJIEHHE XOJIOJA B TOPHBIX
IIOpOJIaX MOYKHO MCHOJIB30BATh JUIS COOPYXKEHHs Oe3MalIMHHbBIX XOJOIMILHUKOB 1
XPaHWINIL, a TAaKXKe /Ul KOHAUIUOHUPOBAHUS BO3LyXa.

V.S. LUKIN AND EVOLUTION OF REPRESENTATIONS
ABOUT CAVES CLIMATE
B.R. Mavlyudov

Institute of geography of the Russian Academy of Sciences, Moscow, Staromonetny, 29, bulatrm@bk.ru

It is shown that V.S. Lukin’s representation about negative and positive temper-
ature anomalies in the Kungur Ice Cave was fundamental for understanding of caves
climate in cavities of different morphology in different rocks in different areas. V.S.
Lukin has shown that a major factor defining the caves glaciation is their winter ven-
tilation. Caves glaciation arises in a zone of negative temperature anomaly when av-
erage temperatures in it are negative. The concept about temperature anomalies has
helped to V.S. Lukin to understand that cold accumulation in rocks can be used for a
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construction of refrigerators and storehouses without machine (without energy-sup-
ply) and also for an air conditioning without energy-supply.

®OH/I B.C. JTYKHHA B MY3EE KAPCTA U CIIEJIEOJIOT YU
KYHI'YPCKOM JIABOPATOPUM 'l YPO PAH

O.1. Ocetposa
Kynrypckas naboparopust cranuonap ['oproro uacruryra YpO PAH, 1. Kyrryp

BeicraBka, noceamensas B.C. JIykuny HaxoquTcs B 3aj1e MOCTOSIHHOM 9KCIO-
3unn. OHa coxpaHseT 00CTaHOBKY, B KOTOPOW padoTai HayYHbIE COTPYIHUKH CTa-
uuonapa B 70-80-x rr. Marepuansl B.C. Jlykuna B KyHrypckoit maboparopuu-
CTaIlMOHAape HaXO/TCsl B HECKOJIBKUX apXUBHBIX jenax. Hanbonpimmii naTEpec npen-
CTaBISIIOT ceMeiHble (ororpaduu, ero aBroonorpadus, BocnoMuHanus. pyryio
4acTh €ro JoHJIa COCTABISIOT BOCIIOMUHAHUS €T0 KOJUICT, CTaTbU B Ta3eTax K 100u-
neiineiM naram. [IpousBoncrBennas n nuunas nepenucka B.C. Jlykuna cobpana B
oTAenbHOE apXxuBHOE Jeno. M.A. JIaBpoB B CBOMX BOCIIOMHHAHUSIX BIIEPBBIE CHCTE-
Maru3upoBal Hay4dHble paboTsl B.C. JlykuHa: u3yueHne 3aKoHOMEPHOCTEH pa3BUTHS
KapcTa — okosio 40, BOIIpOChl MHXKEHEPHOTO KapcToBeaeHust — oosee 20, mpoBaibl —
30, memepam nocesimeno 26 pador. Crarsu B.C. JIyknHa XpaHsTCS B OCHOBHOM B
6ubmmnorexe Kynrypckoii madboparopuu. Padorsr B.C. JlykuHa akTyaJibHBI M B Hallle
BpeMs. OHM HCHONB3YIOTCS] HAyYHBIMU COTPYAHUKAMHU, SKCKypcoBogaMu KyHrypcekoit
TEIIEPHI, BBI3BIBAIOT UHTEPEC Y MIKOJBHUKOB U OCETUTENEH My3esl.

V.S. LUKIN FUND IN THE MUSEUM OF KARST AND SPELEOLOGY AT
THE KUNGUR LABORATORY OF THE UB RAS MI

O.1. Osetrova
Kungur Permanent Laboratory at the Mining Institute of UB RAS, Kungur

Exhibition dedicated to V.S. Lukin is in the permanent exhibition hall. It pre-
serves the environment in which researchers worked in the 1970-80s. V.S. Lukin ma-
terials in the Kungur laboratory are kept in a few archive files. Of greatest interest
are family photos, his autobiography and memoirs. Another part of his collection is
made up by memoirs of his colleagues and newspaper articles for anniversaries. Busi-
ness and personal correspondence of V.S. Lukin is collected in a separate archive file.
I.A. Lavrov was the first who systematized V.S. Lukin’s scientific works in his mem-
oirs: the study of karst development patterns - about 40, karst engineering issues-
more than 20, collapses - 30, and 26 papers devoted to caves. Articles of V. S. Lukin
are mainly kept in the library of the Kungur laboratory. His works are relevant in our
time. They are used by academic staff, Kungur Cave tour guides, cause interest among
school students and visitors to the museum.
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UCTOPHUSA SKCKYPCHOHHOI'O OCBOEHMSI OPIUHCKOM MEIIEPHI
A.A. TopOyHoB

Poccuiickas nmoxsoxHas denepanusi, KOMUCCHS 110 CIICJICONOABOIHEIM O PYXKSHUSM,
naiiB-neHTp «Haytmirycy

B crarbe onucaHbl UCTOPUS IKCKYPCHOHHOTO 0CcBOeHUsT OpAUHCKOHN melepsl
[lepmckum  paiiBuHr-ientpom «HayTtmnyc» w©  opraHmsanmuu  yHUKaJlbHOU
TPEHUPOBOYHOM OA3bI IS CIIENICONOIBOAHNKOB B Poccun.

HISTORY OF TOURISTIC DEVELOPMENT OF ORDA CAVE
A.A. Gorbunov

Russian underwater federation, commission of speleodiving, diving-center «Nautilus»

In the article Ordinskaya Cave development by the Perm diving-center «Nau-
tilus» and history of unique organization of cave divers training base in Russia are
described.
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CEKIMS 4. OXPAHA KAPCTOBBIX JIAHAIIA®TOB U IIELLHEP

SECTION 4. PROTECTION OF KARST LANDSCAPES AND
CAVES

JIABOBBIE IEIEPBI OCTPOBA YEKYIO (KOPES):
WX 3HAYEHWE ¥ YIIPABJEHHUE
K.C. By

MeskIyHapOIHBII COF03 CIIENICONOriH, JlernapTaMeHT TeoIoriy HalHOHAIBHOTO
yuausepcutera Kanson (Kopest), wooks@kangwon.ac.kr

JlaBoBbIe remeps! BYJIKAaHUIECKOro 0cTpoBa UeKyno ObIiIM BHECEHBI B CITUCOK
Bceemupnoro npuponsoro Hacaenus B 2007 r. u B 2010 r «Hemxy I'eonapx» npuco-
enuHWICA K [T100aMbpHOM CeTH HAaMOHAIIBHBIX T'€0IIapKOB, MHOTHE 3aHHTEPECOBaH-
HBIE CTOPOHBI Ha ocTpoBe Uenkyno yaennim 0oIplioe BHUMaHKE JUIsl yCTOHYHBOTO
U COLMAIbHO-2KOHOMUYECKOTO Pa3BUTHUs. JTa CTaThsl OMMCHIBAET 3HAYEHUE T€0JI0-
TMYECKOTO HAaCIIEANs Pa3iIMUHbIX BYJIKAHHYECKHUX (OpM penbeda, BKIIIoUast JIaBOBbIC
MeIIephl, a TAKXKE Te0TypU3M, yCTONYMBOE Pa3sBUTHE U IT€0JIOrMUECKUI MOHUTOPHHT
reoo0bekToB B Uemky ['eonapke.

1. Bynkannueckue ¢popmsl pesbeda u 6onee 120 1aBOBBIX IEIep MpeacTaB-
JISIIOT OO0 reosIorMYecKoe Haclieue M MMEIOT MEXTyHapOJHbIH CTaTyC OXpaHbl.
Cpenn re000bEKTOB MMEIOILIUX CTAaTyC BCEMUPHOT'O HACIIEHsI OOJIBIION BYJIKaH FOpBI
Xaitacas, KOHycChI Ha ee ckiioHax (Seongsan Ilchubong Tuff Cone) u pasnoo6pas-
HbIe J1aBoBBIe nemieps! (Bengdwi, Manjang, Gimnyeong, Yongcheon n Dangcheomul
TIEIIEPhI), B KOTOPBIX MOXKHO YBHJETh IPEKPACHO COXPAHMBIIYIOCS BHYTPEHHIOIO
CTPYKTYpPY, HECMOTpPSI Ha MX APEBHOCTb. [/Ipyrue reooObEKTHl AEMOHCTPUPYIOLIHE
Ppas3JInYHbIC T€0JIOTHYECKUE 0COOCHHOCTH 0CTPoBa UemKy — 3TO CKaJIbHbIE KOJIOHHBI
Ha nobepesxbe J[anxo Ckanbl Uycan Yoy, 1aBoBhIi Kymnon Sanbangsan, Ty¢oBble
oTiokeHus: Yongmeori u Suweolbong, okamenenoctn Seoguipo u Bogona Cheon-
jiyeon.

HexoTopsle kpuTepun, KOTOpbIE NOAYEPKUBAIOT BCEMUPHOE IE€0JI0OrH4eCKOe Ha-
cienne Yenky M 3HAUMMOCTB €r0 Kak miodanbHoro reonapka: 1) Ha oOHaxeHumsx
BYJIKAHUYECKHX OPOJl OCTPOBA MOKHO MPOCIEAUTD TPU pa3IUUYHbIE CTAAUU U3BEP-
sxerus mexay 1 000 000 jteT 1 HeCKOJIBKUMH THICSTYaMHU JIeT Hazal. 2) OcoOeHHOCTH
Te0JIOTMYECKOT0 HACJEUsI BKIIFOYAIOT OOJIBIION Hara3oH U HMEIOT BayKHOE 3Haue-
HUE JUISL U3y4eHHs BYJIKaHHUECKUX (GopM pesbeda 3eMitn. YCIIOBHS OKpyKarouien
CpelIbl ITPU N3BEPXKEHMSIX CO3alIi pa3HOOOpa3HbIe ByJIKaHW4eCKUe GopMbI pesbeda,
u ceituac maHamadT coaepKUT 1 o0ecTieunBaeT 3HAYNTEIbHBINH 00beM HH(OopMaIn
00 ucropun 3emin. 3) brarogapst MOpCKO# 3p03UH, MBI MOXKEM YBUIETh BHYTPCH-
HIOIO CTPYKTYpPY ByJKaHa Surtseyan. 9To MECTO UMEET OIPOMHYI0 HAy4HYIO LIEH-
HOCTb, U WIUTIOCTPUPYET (hPEeaTHdecKyIo CTa 10 N3BEPKEHHs, B IOTIOJIHEHHE K €T0
BEJIMKOJICTIHOW ITpupoHoii kpacote. 4) Cucrema [eoMUHOpEYM CONEPIKUT KOHYC 1
IISITH TIEHIEp C Pa3IMYHBIMU pa3Mepami, Gopmamu, BHyTpeHHEH Mopdoioruei. 5)
3HaYMMOCTb COCTOUT TaKXe B 00raToii BTOpHYHOM MUHEpaIi3auy KapOoHara B Iie-
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miepax Yongcheon u Dangcheomul. OHu npu3HAHBI KPACUBEHIITMMU JIABOBBIMH 1€~
uiepamu B mupe. [lemepsr Yongcheon u Dangcheomul siBISIFOTCSI TUHITHYHBIMU JIABO-
BBIMH TEIIEPAMHE, HJUTIOCTPUPYIOIINE TAIBI U3Bep:KeHUi. TeM He MeHee, MOTOJIOK,
CTEHBI U MOJ B 000MX JTaBOBBIX Meriepax 3Q(HEeKTHO yKpallleH pa3IudHbIMU 0eo-
CHEXHBIMH KapOOHATHBIMU HATEYHBIMU 0Opa3oBaHUsIMH. [leriepbl pacnoa0KeHbl
BCEr0 B HECKOJILKUX METPaxX OT MOBEPXHOCTH 3eMiind. KapOoHATHbBIE 0CaIKH [TPUHE-
CCHHBIE BETPOM C OJIHM3JICIKAIIMX TUISHKEH MOKPBUIH TIOYBBI HAJl EMIEPOH, U Tereph
MMOBEPXHOCTD TMOJIHOCTHIO COCTOUT M3 KapOOHATHBIX MECKOB MO3/IHETO TOJIOIEHA.
KapOoHar xasbIius, KOTOPbIH SIBJISIETCSI COCTABIISIONIEH OebiX KapOOHATHBIX 00pa-
30BaHMI ObLT BEIMBIT M3 BBIIIEIICIKAIIHMX TIECUAHBIX JIOH. PacTBOpeHne KapOOHATHBIX
OTJIOKEHUH MTPOUCXOMUT 3a CYET METEOPHBIX BOJ, Jlajiee MOrIoneHre KapOboHara
KaJIbIUsI TIPOUCXOUT Yepe3 KOPHH PaCTEHHH, B PE3yibTaTe KapOOHAT KaJbIUs 110-
najaer B remiepy. Tak Kak KapOOHAT KaJbIUsl [TOMA/IaeT B MEIIEPy HE KaK B U3BECT-
HSKOBBIX TMeEIepax, TO OOJBIIMHCTBO M3 KApOOHATHBIX CIIEIEOTEM HMEIOT
HETUITMYHYIO MOP(OJIOTHIO, U SBIISIOTCS HEYCTONUUBBIME. VI30TOMHBIN COCTaB yrI-
JIepojia U3yYEHHBIH 10 CTalarMUTaM J1aBOBbIX memiep Yongcheon u Dangcheomul,
SICHO OTPAa3WII KJIMMATHYECKHUE 3aIlMCH OT PUMCKOTO TIEPHO/Ia [0 HACTOSIIEE BPeMsl.
Creftyet Tak:ke OTMETUTb, UTO Merniepa Yongcheon uMeer 3HAYUTEIBHYIO KYJIBTYP-
HYO I[EHHOCTb.

2. 3HaYUMOCTh Te0Typu3Ma. MaccoBbIi TYpU3M U SKCKYPCHU ObLIH BCET/A 110-
nynsipusl B Kopee. HeraBao 00pa3oBarelibHbIN Typr3M ObUT IPU3HAH OTHHM U3 HAHU-
6osiee BaXKHBIX CIIOCOOOB TPHUBIICUEHUS] TYPHCTOB. B mociienHee Bpemsi Tak
Ha3bIBAEMasi CUCTEMA «IKOTYpU3May» OblTa pa3paboTaHa ¥ MOTyYnIIa IUPOKOE Pac-
npocrpanenue B Kopee. OnHako O0IbIIMHCTBO 00pa30BaTe/ibHBIX MOMEHTOB OBLIO
COCPE0TOUCHO Ha Ouonornyeckux oobekrax. Takum 0Opa3oM, ObUTa MOCTABIEHA
3aj1a4a CJIeNaTh YIop Ha TOBBIIICHHE BAKHOCTH «T€OTYPU3Ma» B CBSI3H C JIPyTUMU
HAy4YHBIMH M KYJIBTYPHBIMHU aClieKTaMH, KaK OCHOBHOM KoHuennuei [eonapka. J{o
CHIX TIOp, YCTAHABIMBAIOTCS 00pa30BaTeIbHbIC IUTHI U BBIBECTKH HA HEKOTOPBIX I'€0-
obwekrax B Kopee, 0{HaKO BPsiJl M OHU SIBJISIOTCS 3((EKTUBHBIMU U IPUBJICKATEIb-
HBIMH JUIS CAMOCTOSTENIbHBIX TYPUCTOB. Takum 00pa3oM, Mbl MOYKEM CITPABEIUBO
YTBEPXK/ATh, 4TO HEOOXOAUMO Pa3BUBATH SKCKYPCHH U TYPH3M, YTO TOMOYKET Pa3BH-
THIO T€OIAPKOB U Te000BEKTOB KaK MEPCIIEKTUBHBIM TYPUCTHYECKUM TEPPUTOPHUSIM.
U3 ombita Yemky ['eonapka, Mbl MOHSIIA 4TO HEOOXOIHUMO 00y4aTh IKCKYpPCOBOJIOB,
a TAKKe Y HAC CYIIECTBYIOT JJOOPOBOJILHBIE MECTHBIE JKUTENU, KOTOPBIE TIPH HEOOXO0-
JIMMOCTH TOTOBBI paboTtarh rugamu. Takxke Mbl MOHSIJIH, YTO HEOOXOMMMa CHCTEMA
00pa3oBaHus JJIsl TUX MOTEHIMATBHBIX THI0B. CYIIECTBYIOT pa3paboTKu COOCTBEH-
HBIX 00pa30BaTeIbHBIX MPOTPAMM JUIs SKCKYpCOBOIOB. B ciyuae, ¢ Uemky npo-
M30III0, YTO yueOHbIE MPOrPAMMBbI OBLTH Pa3pabOTaHbI C yYETOM MHOTOYHCIEHHBIX
MOTEHIMATIBHBIX IKCKYPCOBOAOB. D deKxTrBHAsS HHPPACTPYKTypa 00pa3oBaHUs
JIOJDKHBI UMETh CTPOTHI TUIaH SKCKYPCHHU U TIIATEIBHO pa3paboTaHbl (Hapumep,
MY3€H, BLICTABOYHBIC [IEHTPHI U T.]11.), TAKIKE ITO KACACTCSI ¥ ayJIN0/BUJICO MATEPUAIIOB
0 KakoM JIn00 0ObEKTE.

3. ConuanbHO-5KOHOMHYECKOE pa3BUTHE M MeCTHOE HaceneHue. ConuanbHo-
HKOHOMHYECKOE PA3BUTHE JIOJKHO CIIOCOOCTBOBATH MOIEPKAHHIO YCTOHYMBOTO pas-
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BUTHS TeppuTopur. KoHIenms «reonapkay MpHuBJeKia 00IbI10€ BHUIMaHUE CO CTO-
POHBI MECTHBIX OPT'aHOB BJIACTH M 3aUHTEPECOBAHHBIX CTOPOH.

Hecmotpst Ha 3T0, TOBOJIBHO TPYJHO JOCTHYH MOMEHTA, KOTJ]a MECTHBIE JKH-
TN HAYMHAIOT MOHUMATh, YTO COIMAILHO-3KOHOMHYECKOE Pa3sBUTHE TEPPUTOPHU
KOCHETCS M UX )KU3HH. DTO CBS3aHO C OTCYTCTBHEM NH(OPMALIUH O CYIIECTBYIOIINX
reornapkax. Takum oOpa3oM, HEOOXOIMMO YTOOBI MECTHOE CaMOYIIpaBJICHUE CTapa-
JIOCh MHULIMMPOBATH UJIEH U KOHTPOJINPOBAJIa COLNAILHO-SKOHOMHYIECKOE Pa3BUTHE
Tepputopuu. Takke NOIKHBI OBITH pa3paboTaHbl U MPELYyCMOTPEHBI TAPTHEPCKHE
IIPOrpaMMBbI Ha HALMOHAJIBHOM ¥ MECTHOM ypPOBHSIX. PyKOBOZICTBO reomnapka J0KHO
BKJIIOYATh U YWICHOB MECTHOI'O CaMOYITPaBJICHHs, WM B3aUMO/ICHCTBOBATh C MECT-
HBIMH 3aUHTEPECOBAHHBIMU CTOPOHAMH U JKUTEJISIMH TEPPUTOPUH T'eOTapKa.

4. MonurtopuHr. J{ist nopaepxaHust yCTOHUMBOTO Pa3BUTHSI, aOCOJIIOTHO He-
00XOJJIMO OCYIIECTBIISTH HETIPEPHIBHBIA U CHCTEMaTHYEeCKUI KOHTPOIIb 32 COCTOSI-
HHUEM I'e000bEKTOB (WK IPYTUX HE- Te0JIOTHYECKUX 00BEKTOB, €CIIM HEOOXO0ANMO).
Just 5 peKkTHBHOTO N HayYHOr0 MOHUTOPUHTA, HHMKATOPhl MOHUTOPUHTA JOJDKHBI
OBITh TIIATEJIEHO ONMCAHBI C YYETOM reorpa)MuecKiX U I'e0JIOTHUECKUX XapaKTepH-
CTHK reoo0beKToB. [Tokazaren MOHUTOPUHTA TOJDKHA BKIIIOYATh: 1) MoKasareiu Juis
TIOA/IeP)KaHHsI €CTECTBEHHOM NMPHUPOIHOI Cpelibl, 2) MoKa3aTeJId MOHUTOPHHTA JUIs
MIOCETHUTEJICH U MPECCHHTa SKCKYPCHOHHOMN JEATEIBHOCTH, U 3) MOHUTOPUHT IIOKa-
3aresiell Ui ynpaBIeHYeCKHX JeicTBUi. [€000beKTOB KOTOpBIE MOKa3bIBAIOT B
Yemxky ['eomapke Oombiroe pazHooOpasue. OHH BKIIFOYAOT B ce0s 1 00HAXKCHUS OCa-
JIOYHBIX U BYJIKaHHUYECKHX ITOPOJ, @ TAK)KE JIABOBBIE TIELIEPHI BJIOJIb TIOOEPEXbS U B
n1yOb octpoBa. [Tokazarenn MOHUTOPHHTA OBUIN TIIATENHHO pa3paboTaHbl IS KaxkK-
JIOM TEpPUTOPUH 1 JIUIs Pa3HBIX THUIIOB reoo0bekToB. Hanpumep, mokasarens MOHU-
TOPUHTa JUTs JaBOBOM rerepsl Manjang (HaOIoAeH s TPOBOJISITCS B TYPUCTHUESCKON
1 HEAKCKYPCHOHHOH YacTsIX MEIephl) SBISIOTCA cleaylommue: 1) MOHUTOPUHT Kaye-
CTBa BO3/yXa (TeMIIeparypa, BIaXHOCTb, COJIepKaHHe YIVICKHCIIOTO I'a3a U CofepKa-
HUE pajoHa), 2) 3arps3HeHue (HaOnrogeHus 3a jaMreH(Iopol & MbUIbIO), 3)
TIOCETHUTEIH (KOJI-BO ITOCETUTEINCH, MHOCTPAHHBIX TYPHUCTOB, YUAIIUXCs, TPYIIIOBBIX
TYPOB H T.J.) ¥ IPECCUHT 3KCKYPCHOHHOH JEATEIBHOCTH Ha 00bekTe (Mycop M HH-
¢dpacTpykrypa) , 4) KOHTPOJIb BOABI (XUMUYECKHH COCTAaB M YPOBEHb BOJBI ITOCIIE
JOXST), 5)reoqorn4ecKuHOHUTOPHHT ((hopMa MeIepHbIX BXO/IOB, JIABOBBIE 00pa3o-
BaHMs1, MUKpPOTOIIOrpadueckre 0COOCHHOCTH, TUIIMYHOCT, paciipe/iesieHne Kapoo-
HaTHBIX TI€CYAHBIX [JIOH W CHOC Marepuaja B memepy), 6) Ouosorndyeckuit
MOHHUTOPHUHT (OOMITHE U pacIpeIeIICHAE MEIEepHON (hayHbI), 7) KOHTPOJIb 3a Oe301ac-
HOCTBIO (YCTOHYMBOCTD KPOBIIM U HAJIMYKE 00PaJIOB, ANIEKTpHUYECKast 0€30M1acCHOCTh
1 6e301macHOCTh 000PYIOBaHMS B IeIepe, §) KOHTPOIb 3a JOPOKHBIM JBHKEHUEM
(HabnroneHUs 3a BHOpAIEH [0 KOJIMYECTBY aBTOMOOUIICH ), 1 9) HaOIFOIeHUE 3a pac-
THUTEJIBHBIM [TOKPOBOM. BBIJIO TOKa3aHO Takke HEOOXOANMOCTb ISl HEKOTOPBIX I'eo-
00bEKTOB TPOBEACHHUS (OTOMOHUTOPUHIA M BBICOKOpA3pelIalomel ChEeMKH
noBepxHocty npu nomormu LiDAR. OnHako, peanbHble NpaKTHYeCKNe ASHCTBUS 1O
poBeZieHuIo obriero Mmonutopunra B Uemky ['eonapke ere He MpoOnMcaHsbl.
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THE GEOMUNOREUM LAVA TUBE SYSTEM:
ITS HERITAGE VALUES AND MANAGEMENT
K.S. Woo

International Union of Speleology, Department of Geology, Kangwon National University, Korea,
wooks@kangwon.ac.kr

Since ‘Jeju Volcanic Island and Lava Tubes’ was inscribed as a World Natural
Heritage in 2007 and ‘Jeju Island Geopark’ joined the Global Network of National
Geoparks in 2010, many stakeholders on Jeju Island have paid much attention for
sustainable and socioeconomic development. This paper describes the geoheritage
values of various volcanic landforms including the Geomunoreum Lava Tube System
as well as geotourism, sustainable development and geological monitoring of the
geosites in the Jeju Island Geopark.

Geoheritage values of Jeju

Jeju Island contains a variety of volcanic landforms and more than 120 lava
tube caves of international geoheritage significance. Among them, the geosites of the
World Heritage Status consist of one major shield volcano, Mt. Hallasan, with satellite
cones around its flanks, the parasitic cone (Seongsan Ilchubong Tuff Cone), which
shows Surtseyan-type underwater volcanic eruption; and a variety of lava tubes
(Bengdwi, Manjang, Gimnyeong, Yongcheon and Dangcheomul caves), which show
a complete flow system and display perfectly preserved internal structures despite
their old age. Other geosites showing various types of geological features are Jeju
Jungmun Daepo Coast (Columnar Joints), Mr. Sanbangsan (lava dome), Yongmeori
and Suweolbong (tuff deposits), the Seoguipo Formation (fossil site) and Cheonjiyeon
Waterfall. Several aspects are identified which demonstrate the congruence of geo-
heritage values of Jeju as World Heritage and Global Geopark status. 1) The volcanic
exposures of these features provide an accessible sequence of volcanogenic rocks
formed by at least three different eruptive stages between 1 million and a few thou-
sand years BP. 2) The geoheritage features include a remarkable range of interna-
tionally important volcanic landforms that contain and provide significant information
on the history of the Earth. The environmental conditions of the eruptions have cre-
ated diverse volcanic landforms. 3) Eroded by the sea, Seongsan Ilchulbong Tuff
Cone discloses the inner structure of the volcano of the Surtseyan-type eruption,
which provides immense scientific value illustrating a large variety of sedimentary
and volcanic characteristics of phreatomagmtic eruption, in addition to its magnificent
natural beauty. 4) Geomunoreum Lava Tube System contains a parasitic cone and
five significant lava tubes with various dimensions, shapes, internal morphology and
speleothems. 5) The significance lies in the abundant secondary carbonate mineral-
ization to be found in Yongcheon and Dangcheomul caves. They are acknowledged
to be the best of this type of lava tubes in the world.

Yongcheon and Dangcheomul caves are typical lava tube caves showing well
preserved lava tube features. However, ceiling, wall and floor of both dark colored
lava tube caves are spectacularly adorned with various white carbonate speleothems.
The caves are located only a few meters below the surface. Wind-blown carbonate
sediments transported from beaches nearby have been present and become soil above
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the cave, and are entirely composed of late Holocene carbonate sands. Calcium and
carbonate ions responsible for the formation of white carbonate speleothems were
supplied from overlying carbonate sand dunes. Dissolution of the carbonate sediments
by meteoric water and the supply of calcium carbonate through plant roots and joints
are responsible for supplying calcium carbonate into the cave. As a result, most of
carbonate spleothems do not show typical morphology of the spelethems as shown
in common limestone caves, instead they display erratic shapes. The stalagmites of
Yongcheon and Dangcheomul lava tube caves show that the carbon isotopic variation
clearly shows the record from the Dark Age Roman Period to Current Warm Periods.
It is also notable that the Yongcheon Cave has significant cultural heritages.

Geotourism

Mass tourism and self-guided tour have been a popular way of tourism in Korea.
It has recently been recognized by schools and governments that educational tourism
is one of the most important ways to attract tourists. Recently, a so called «eco-
tourism» system has been developed and became widespread in Korea. However
most of education has been concentrated on biological aspects. Thus, it is absolutely
necessary to emphasize and promote the importance of «geotourism» in connection
with other scientific and cultural aspects as a basic concept of a geopark. So far, ed-
ucational signboards are provided on some geosites in Korea, however it is doubtful
whether such signboards are effective and attractive for self-guided tourists. It is thus
fair to state that guided tours are absolutely necessary to develop strong tourism and
to promote geosites and geoparks as promising tour sites. From the experience of the
Jeju Geopark, educated manpower is already provided, and a number of voluntary
local residents are willing to serve as travel guides. What is needed is a proper edu-
cational system for these potential guides. Proper plans of educational programs for
travel guides should be systematically developed. For Jeju’s case, a leveling of the
training program should be made considering the various educational background of
numerous potential volunteers. Effective educational infrastructure (e.g., museums,
exhibition centers or visitor centers) and other audio/video aids should be thoroughly
considered, developed and provided.

Socio-economic Development & Local Networking

Socio-economic development should be promoted by maintaining sustainable
development. This concept of «geoparks» has drawn much attention from local gov-
ernments and stakeholders. Even though it is ideal that socio-economic development
is initiated by local people, it seems quite difficult to achieve at this moment. This is
due to the lack of information on geoparks that they can get an access to. Thus, the
way forward is likely that the local government will initiate ideas and control the
socio-economic development. Strong guideline should be developed and provided
for partnership program on a national level. Guidelines should also be provided to
local government how to develop the local networking among the management body
(local government), local stakeholders and residents.

Monitoring

To maintain sustainable development, it is absolutely necessary to carry out
continuous and systematic monitoring of geosites (or other non-geological sites if
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necessary). For effective and scientific monitoring, monitoring indicators should be
carefully developed by considering geographic and geological characteristics of
geosites. Monitoring indicators should include; 1) monitoring indicators for sustaining
natural environments, 2) monitoring indicators for visitors and visitor pressure, and
3) monitoring indicators for management actions. The geosites in Jeju Island Geopark
show a large variety. They include outcrops of sedimentary rocks and volcanic rocks
as well as a lava tube cave along the coast as well as inland. Monitoring indicators
were thoroughly developed for each geosite and for different types of geosites. For
example, the monitoring indicators for the Manjang lava tube cave (tourist & wild
cave parts) are as follows; 1) air monitoring (temperature, humidity, carbon dioxide
contents & Rn contents), 2) pollution (lampenflora & dust), 3) visitors (no. of visitors,
no. of international visitors, no. of students by group tour, etc.) and visitor pressure
(garbage and infrastructure), 4) water monitoring (water quality & water level after
rain), 5) geological monitoring (shape of cave entrances, lava speleothems, microto-
pographic features, seismicity, distribution of carbonate sand dunes & soil and sedi-
ment transport into the cave), 6) biological monitoring (abundance and distribution
of cave fauna), 7) monitoring for safety (stability of roof and rockfall, electrical safety
& infrastructure safety), 8) road traffic (vibration by number of vehicles), and 9) veg-
etation cover. Photo monitoring and high resolution monitoring of the surface by
LiDAR have been proved to be quite effective for some geosites. However, the real
practice of monitoring action in Jeju Island Geopark is still another problem yet to
be resolved.

KAPCTOBBIE JJAHAIIA®THI U ITIEHNIEPBI KAK YACTb
HNPUPOJHOI'O U KYJIBTYPHOI'O HACJIEAUSA BOJITAPUN

A. Xanos, M. CrameHoBa
Crneneo kiry6”Xemukrut” Co¢us, bankanckuii Crieneonorudeckuit Coro3, EBponelickas penepanust
cnesneornoruy, azhalov@gmail.com; m_stamenova65@yahoo.co.uk

B Xoze BpeMeHHM 3aKOHOJATENBCTBO 110 OXpaHe meuiep Obu1o pa3paboTaHo u
CIEeLMATU3UPYETCsl HA OCHOBAaHUU PsJla HOPMATUBHBIX aKTOB, HO JI0 CETOHSIIHETO
JIHSI OHH TaK M HE OTHOCSTCS K IelepaM B KauecTBE OCHOBHOIO 00beKTa OXpaHbl. B
HACTOSIILEE BPEMsI €CTh HECKOJIBKO aKTOB, KOTOPBIE OTHOCSITCS B OIPEAETIEHHOM CTe-
TICHH K ITeIepaM Kak 00beKTaM IPUPOJHOTO U KYJIBTYPHOTO HACIIEANS, HaXOISIIUXCS
oz oxpaHoit rocynapersa. Cymecrsytomast Koncrurynust Pecriyonukn bBonrapuwy,
3aKoH 00 OXpaHSIEMBIX TEPPUTOPHUSIX BBIJEISIET HECKOIBKO KaTErOPHH OXpaHsIEeMbIX
O0OBEKTOB U TEPPUTOPHUI — ITO 3aMIOBEIHHK, HAIIMOHAIBHBIN MapK, NaMATHHUK TPH-
POzIBL, OXpaHsieMast TeppuTopHsL, 1 T.1. KosmuecTBo oxpaHseMbIX 00JIrapcKux merep
(1o 1r000My 3aKOHY, @ IMEHHO — 3aKOH 0 OMOJIOTMYECKOM pa3HO0Opa3uH, 3aKoH MO
OXpaHe BOJI, 3aKOH 00 OXpaHe MCTOPHYECKOTo Hacieaus) cocrasisier 6oxee 1500
(910 OKOJIO 1/5 M3BecTHBIX Temiep B cTpaHe). KoanyecTBo oxpaHseMbIX Iemep Kak
OXpaHsEMbIX TEPPUTOPHH, KpaliHe Maja, a HEOXPaHIEMbIX U HE3alUIICHHBIX 00b-
CKTOB, Ha CETOIHSIIHII IeHb 0k0JI0 4 500 memiep. ITH 00bEKTHI ITOJIBEPTAOTCS pa3-
rpabyieHuIo 1 yuepOy 0e3 Kakux-1100 MPaBOBBIX TOCIEICTBUHN JUIs HAPYILIUTENEH!
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KARST AND CAVE PROTECTION AS A PART OF PROTECTION OF
NATURAL AND CULTURAL HERITAGE IN BULGARIA

A. Zhalov, M. Stamenova
Speleo Club “Helictit”- Bulgarian Federation of Speleology,
e-mail: azhalov@gmail.com; m_stamenova65@yahoo.co.uk

In the course of time the legislation of protection caves is developed and spe-
cialized under a number of normative acts, but until today they do not relate to the
caves as a basic object of protection.

There are several present acts, which relate in certain degree to the caves as ob-
jects of natural and cultural importance under protection of the state. The present
Constitution of Republic of Bulgaria, Act of protected territories wich proclaim sev-
eral categories of protected sites and areas — reserve, national park, natural landmark,
protected area, etc., Biological Diversity Act, Water Act, Act of Historical Heritage
etc. The total number of protected Bulgarian caves (according to any law) is over
1500 (almost 1/5 of the explored caves in the country. The number of protected caves
as protected areas, related to the data of number of known caves is extremely small.
The rest — about 4 500 caves stay unprotected and are exposed to damages without
any legal consequences for the violators!

MO3UTUBHBIN ONBIT OPTAHU3AILIMUA OXPAHBI U
PEINTAMEHTUPOBAHHOI'O UCITIOJIb3OBAHUSA ITEIIEP POCCUUN

10.C. JIaxuunkuit
BCET'EH, xomuccust kapcroBenenus u creneonorun PI'O. Cankr-IletepOypr

Komuccuss Kapcrosegenuss u cneneonorun PI'O Beper minanomepHoe
HCCJICIOBAHUE KPYIHBIX IIeHiep, pa3paboTKy MPOCKTOB OOYyCTpOHCTBA U
CIIOCOOCTBYET OpPraHM3aldd Ha WX OCHOBE MPHPOJOOXPAHHBIX IKCKYPCHOHHBIX
neHTpoB. Hanbomnee nHTEpECHBIME IPOCKTAMHU, KOTOPBIC YIAIOCh PEaIn30BaTh, 3TO
— Cabnunckuii, Boponnosckuii, Kanosckuii, Ap3amackuii. B craanm peanuzanun
HaxoAsATCsA MPOEKThl Mo ropHomy mnapky Pyckeana, Craponanoxckoi mnemepe,
Momnactsipckoid 1 ap. KoHuenuus periiaMeHTUpOBaHHOTO UCIIOJAb30BaHUs NENIep,
kak OOIIT Hamwta cBO€ MPaKTHUECKOE MOATBEPIKICHUE U SIBJISIETCS OCHOBOM ISt
CIIACEHUS KapCTOBOTO MPUPOJHOTrO Hacieaust Poccuu.

POSITIVE EXPERIENCE OF PRESERVATION AND
REGULATED USE OF CAVES IN RUSSIA

Yu.S. Liakhnitsky
VSEGEI, RGS Karst and Speleology Commission, St. Petersburg

The Karst and Speleology Commission at RGS carries out a systematic study
of large caves, development projects and promotes environmental excursion centers
on their basis. The most interesting projects that we managed to implement are Sablin-
sky, Vorontsovsky, Kapovsky and Arzamasky. Ongoing projects are in the Ruskeala

77



Mountain Park, Staraya Ladoga and Monastery caves, etc. The concept of regulated
use of caves as Pas has found practical confirmation and is the basis for the salvation
of Russia’s karst natural heritage.

AKTYAJIBHBIE ITPOBJEMbI OXPAHBI U UCITOJIb3OBAHUSI
KAPCTOBBIX NEIIEP HA TEPPUTOPUU
KPACHOJAPCKOI'O KPASI
A.A. Ocranenko, O.1O. Kpunkas

Ky6aHckuii rocy1apCTBEeHHBIH yHHBEPCUTET,
350058, r. Kpacuonap, yi1. CraBporosbckast, 183/1, kB. 268

B crarbe PacCMOTPECHBL Hanboee AKTyaJIbHbIC HpO6J'I€MBI, CJIO)KUMBIIHMECCA Ha
TEppUTOPUHU KpaCHO,HapCKOFO Kpasd B obacTu OXpaHbl U SKCILTyaTalluu IICHICP.
3anaFI/IBaIOTC$I Ppa3InYHbIC MOMCHTHI IIEPEXOaa BHOBb OﬁHapy)KCHHLIX neuep B
HCIOJIb3YCMbIC, noceuiacMbIC nu noABCpraromumecs Ppa3InYHbIM BUJaM
AHTPOIIOTC€HHOT'O BO3I[CI7[CTBI/I$[. HpI/IBOZ[HTCH IpUMCPhbL HauboJiee OCTPBIX U
KOH(I)J'II/IKTHLIX CJIy4acB, CBA3aHHBIX C HC3aKOHHBIM HCIOJB30BAHUCM KapPCTOBBLIX
moiiocrtei. B crarbe paccMaTpuBarOTCA TaAKKE BOIIPOCHI OIMIOCPCAOBAHHOIO
AHTPOIIOITC€HHOT'O BO3HeﬁCTBHH Ha ICHICPbl U KapCTOBLIC J'IaH,HHIa(l)TI)I B IICJIOM, a
TAKXC NpeaIararorcd BO3MOXHBIC IIYTH PCIICHUA BOSHUKIINX HpO6J’I€M.

CURRENT PROBLEMS AND USE OF KARST CAVES IN THE
KRASNODAR REGION
A.A. Ostapenko, O.Yu. Kritskaya
Kuban State University, 350058, Krasnodar, ul. Stavropolskaya, 183/1 , fl. 268

The article examines the most pressing problems existing in the Krasnodar Re-
gion in the protection and exploitation of caves. Various issues of newly discovered
caves transition to used, visited and exposed to various types of human impact ones
are considered. Examples are cited of the most acute and conflict cases involving il-
legal use of caverns. The article also explores indirect anthropogenic impacts on caves
and karst landscapes in general and suggests possible solutions to the problems.

KAPCTOBBIE JIAHJAIIA®TbI OPEHBYPI'CKOM OBJIACTH
N UX ITIPUPOTOOXPAHHAS POJIb

A M. Cxkpunanabiiukosa
Mucrutyt crenu YpO PAH, acniupanT.

B OpenOyprckoii oGmactu Oonblias 4YacTh TEPPUTOPHH IOJABEPIKEHA
HM3MEHEHHUSIM B Pe3yJbTaTe XO3sSHCTBEHHOW AEATeIbHOCTH 4ejoBeka, Oonee 60%
TEPPUTOPUU 00JIACTH MOJTHOCTHIO JIMIIEHO €CTECTBEHHOI'O PACTUTEIBHOTO ITOKPOBA.
HewsmeHneHHbIX JTaHadToB 0cTaIOCh KpaiiHe Maio. MckiitoueHne cocTapisior Te
TEPPUTOPHUH, B IpeiesiaX KOTOPhIX XO3SMCTBEHHAs ACATEIbHOCTh 3aTpyaHeHa. K
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TAKUM TEPPUTOPHUSAM OTHOCSTCS KapCTOBBbIC JIAHAIMA(THI, T.K. MOBEPXHOCTHBIC
(OpMBI IIPEMATCTBYET pacHallke 3eMejlb U BBIIacy CKoTa. TeppuTOpuH ¢ ogo0OHBIMI
¢dopmamu penbeda SBISIOTCS JaHMIAGTHBIME pedyruymamu, yIOOHBIMH IS
BeIgesieHus ux B kadectse OOIIT.

KARST LANDSCAPES OF ORENBURG REGION
AND THEIR ENVIRONMENTAL ROLE
A M. Skripalshikova
Institute of Steppe at Ural Branch of RAS, a graduate student.

In the Orenburg region, most of the territory is subject to change as a result of
human activities, more than 60 % of the area is completely devoid of natural vegeta-
tion. Unaltered landscapes are extremely small in number. The exceptions are those
areas within which economic activity is difficult. These areas include karst landscapes
because surface forms prevent land plowing and grazing. Areas with similar land-
forms are landscape refugia, comfortable for being identified as Pas.

CIIEJIEOJIOTMYECKHUE MTAMSATHUKHU ITPUPO/IbBI
O KHOT O YPAJIA U ITPEYPAJIBS — ITPOBJIEMbBI OXPAHBI
HA COBPEMEHHOM JTAIIE

A.U. CmupHOB
Wucrutyt reonorun YHI] PAH, 450077, r. Ya, yin. K. Mapkca, 16/2

PaccmarpuBaercst npoGiemMa OXpaHbl CHEICOI0THUSCKHUX TTAMSTHUKOB ITPUPOJIBI
HAa COBPEMEHHOM JTalle B CBSI3U JIMLEH3UPOBAHUEM UCHONIb30BaHus Heap HOxHoro
VYpana u [Ipenypanbs B rpannnax Pecnyonukn bamkoprocran. [Ipeaioxens! mytn
pelIeHus 3a/1a4 COXPaHEHMs KAPCTOBBIX MEIIep — MaMITHUKOB IPUPOJIBI ITPU JOObIYE
MIOJIE3HBIX UCKOMAEMBbIX.

SPELAEAN NATURAL MONUMENTS OF SOUTH URAL AND URAL
FOOTHILLS — CURRENT PROBLEMS OF PROTECTION

A.L. Smirnov
Institute of Geology, Ufa Scientific Center, Russian Academy of Sciences, 450077, Ufa, ul. Marx, 16/2

Discusses the problem of the protection of speleological monuments of nature
at the present stage in connection with the licensing of subsoil use of the South
Urals and Cis-Ural in the borders of the Republic of Bashkortostan. The ways of
solving tasks of conservation of karst caves, monuments of nature in the mining in-
dustries.
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MPOBJIEMbI SKOJIOT' MYECKOM BE3OINACHOCTH MNEIEP
EBPOIIEMCKOI'O CEBEPA POCCHH
E.B. [llaBpuHa

OI'BY «l'ocynapcTBeHHBIi MPUPOAHBII 3anoBeIHUK «ITHHEKCKMID,
Poccust, Apxanrenbckas 00, moc. I[Tunera, I[Teppomaiickast, 127a

Dkonoruueckas 0€3011aCHOCTS Ielep BKIoYaeT: HHPpOpMaMOHHY0 6e3orac-
HOCTh (coXpaHeHHe 00beMa HaKOIUICHHOM Ielepoil HHpOopMalum), 3CTETHIECKYI0
6€3011acHOCTb (COXpaHEHNE YHUKAJIBHONW ICTETHYECKON LIEHHOCTH 00BEKTa) U TeX-
HHUYECKYI0 0e301acHoCTh (0becreueHne 0e30MacHOr0 MCCIIE0BAHMUS NI SKCKYP-
CHOHHOTO Tocemienus). [Ipu HapymeHUn XOTs OBl OJJHOTO M3 ATHUX IapaMeTpoB
9KOJIOTHYecKasl 0€30MIaCHOCTb IEIIEPhl MOKET ObITh HEOOPAaTHMO HapyIIeHa.

BozpelicTBus Ha nemepsl, IPUBOIAIINE K 3HAUUTEIbHBIM U3MEHEHHSIM UX OC-
HOBHBIX Ka4eCTBEHHBIX XapaKTEPHCTUK MOXKHO Pa3Je/INTh Ha NMPHUPOJHBIE (ecTe-
CTBEHHBIC) M aHTpororeHHsle. [IpupoaHbie N3MEHEHNS CBSI3aHbl, IPEUMYIIIECTBEHHO
C KJIMMaTHYECKUMH (TyKTYyalusIMH COBPEMEHHOTO IIEPHO/a, PUTMAaMH COJTHEUHOU 1
KOCMHYECKOH aKTHBHOCTH. AHTPOIIOT€HHBIN Npecc 00yCIIOBIEH KaK C UCIIOIb30Ba-
HUEM UYEJIOBEKOM CaMUX IEHIep, TaK U XO31HCTBEHHON JEATEIbHOCTBIO B IpeAeIax
BOJIOCOOPHBIX IUIONIAJIEH KapCTOBO-BOAOHOCHBIX CUCTEM, MUTAIOIINX TIeHIEpPhI.

Ha 2014 1. B ApxaHrenbsckoit oonactu oTkpbiTo 470 memep, CyMMapHOU Mpo-
TSKEHHOCTBIO CBbIIE 133 kM, a 25 kpynHEHINX nemepsl UMEIT IPOTSKEHHOCTh
cebite 1 kM. [To komryecTBY 0c000 OXpaHIEeMBbIX TEPPUTOPHUI pa3BUTHS KapcTa EB-
pomneiickoro Cesepa Poccuu (ECP) MoxxHO oTHECTH K Hanbosee 01arornorydHbIM pe-
ruoHaM Poccum: Oosnee mnosnoBuHBI remiep (267) pacmoloKeHbI B Ipeaesiax
KapCTOBBIX 0CO00 OXpaHsIEMBIX TEPPUTOPHUH (eaepatbHOrO U perHOHAIBHOTO PaHTa.

BonbmMHCTBO nemiep peruoHa pacioaokKeHo BAAIH OT KPYIMHBIX IPOMBIIIUIEH-
HBIX LIEHTPOB U HAJEKHO OXPAHAIOTCSA caMoll mpuponoi. IlosTomy ocHOBHas Ha-
rpy3Ka MpHUXoauTcs Ha memepbl [onmyOuHckoro u bepe3HHMKOBCKOTO KapCTOBBIX
MacCHBOB, BCJICJICTBUE HX JIOCTYITHOCTH B TEXHHYECKOM OTHOILICHHHU U HanboJiee Mmu-
POKOH U3BECTHOCTH.

Ha mpumepe ECP MoxkHO omieHUTH Oecripesien, IpOUCXO SN Py IIpoBeIe-
HHUH 9KCKypCHOHHOI paboTHI B neniepax. B HacTosiee Bpems, 371ech JeCTBYET OJ1H
kpynHslid Typorieparop — OO0 «lomyOrHO» U psijt MEIKUX TYPUCTHYECKHX (GUPM 1
YaCTHBIX OPraHU3aTOPOB KPATKOCPOUHBIX BBIE3/I0B B nemiepsl. [Ipu npoBeneHnu sKe-
KypCHii OTMeJaeTcs NpeHeOpeKeHne MpaBmiiaMy 6e301acHOCTH: B 000pyJ0BaHUN
rieniep, CoONMoIeHNH Oe30ITaCHBIX CPOKOB TTOCEIICHNS, 3alpe/IeTbHBIX 110 KOJIMYECTBY
9KCcKypcanToB rpyni (10 30-40 denoBek), a 4acTo u co ciaboil MOATOTOBKOM IKCKYp-
COBOJZIOB.

[TpoGniemMbl BBI3BaHBI HECOBEPIICHCTBOM 3aKOHOAATEIBHON 0a3bl MO BEJACHHIO
SKCKYPCHOHHOH EATENIbHOCTU B MEILEPax; BOIIOHTAPU3M TypPOIEPaTOPOB U OTCYT-
CTBHE I0CTaTOYHOIO KOJINYECTBA KOMIETEHTHBIX IKCKYPCOBOIOB; OTCYTCTBUE KOHT-
POJMPYIOIMIMX OPTraHOB M WITpadHBIX caHKIUH. OpraHuzannn 100pOCOBECTHOTO
TYPUCTHUYECKOTO UCIOJIb30BAaHUsI MELIEeP NPEMSITCTBYET TAKXKe CII0KHOCTD MOTyUSHUS
paspeleHus Ha BeieHHE PadoT, a MOpoil ¥ KOPPYIILIMOHHAsI COCTABIISIOINIAs BOIPOCA.

Jast perennst mpoOiieMbl 00ecnedeH st SKOJIOTHUECKOM 0e30acHOCTH TIemep
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BO3MOXKCH YCTKHI M TOCIICIOBATCIBHBIN aJTOPUTM JCHCTBHI 3aMHTEPECOBAHHBIX
CTOPOH, MOAKPCIUICHHBIX 3aKOHOIATEIBHO!

Typomeparopsl: monaya 3assBKH B perHOHAIBHBIC OPTaHbI BIACTH => ()HHAHCHU-
pOBaHUE MPEIBAPUTEIBHOM SKCIICPTHOM OIICHKH 00BEKTa => 000pyI0BaHHE (TIPU He-
00XOIMMOCTH) M U3yUYCHHE MOJ3EMHOT0 00BEKTa => KBAIN(HUIIPOBAHHOE BEJICHUC
9KCKYPCHI B TICTIEpaX.

PerunonanpHbIC OpraHbI BIACTH: MTOMYYCHHE 3asBKU OT TypoIreparopa => obec-
[ICYCHUE KOJIOTHYCCKON SKCIICPTH3BI => BhIJIa4a JIUIICH3UU TYPOIICPaTOPy => KOHT-
POIb IEATETBHOCTH TYpOIIEpaTopa.

CIieneoornyeckoe coo0IecTBO => MOTyYCHHE 3assBKH Ha SKCIIEPTHYIO OIICHKY
BO3MO)KHOCTH HCIIOIB30BaHUS ITEIICPHI U PEKPEATUOHHOTO UCTIONIE30BAHUS OT Op-
TaHOB BJIACTH => MPOBEACHUC YKOJIOTHUCCKON IKCIIEPTU3BI => KOHTPOJIb ICATECIHHO-
CTH TypoIreparopa.

Bomnpocsl sxonorndeckoii 0€30macHOCTH MPH KCIIOIb30BaHUM Teniep Poccuu B
LICJIOM TPUHUMAIOT B HACTOSIIECE BPEMs 0COOYIO OCTPOTY, IMTOCKOJIBKY C POCTOM TY-
PUCTHYECCKOTO UHTEPECa YCUIIMBACTCS TUIOTHOCTh TYPUCTHYCCKOTO ITOTOKA U aHTPO-
ITOTCHHBIA MPECC Ha Ps]l HAauOoJiee M3BECTHBIX Iemep. KapcToBeie memepsl U
KapCTOBbIC JIAHAIA(THI HAIIICH CTPaHBI IPEACTABISIOT COO0H HAUUOHAIbHOE RPU-
poonoe oocmosanue Poccuu, KOTOpoe MOXKET U JIOJIKHO HE TOJIBKO UCIIOJIb30BaThCH,
HO Ka4eCTBCHHO OXPAHATHCS M U3y4aThCs Ha JOCTONHOM YPOBHE.

ECOLOGICAL SAFETY OF CAVES
IN THE NORTH EUROPEAN RUSSIA

E.V. Shavrina
FSBI State Nature Reserve “Pinezhsky”
Russia, Arkhangelsk region, Pos. Pinega, ul. Pervomaiskaia, 127a

Environmental safety of caves include: information security (maintaining the
accumulated volume of cave information), aesthetic safety (preservation of the unique
aesthetic value of the object) and technical security (security provision of research
or sightseeing visit). If at least one of these parameters is violated, environmental
safety of the cave may be permanently impaired.

Impact on the caves, leading to significant changes in their basic qualitative
characteristics, can be divided into natural (natural) and anthropogenic. Natural
changes are related mainly to climatic fluctuations of the modern period, the rhythms
of solar and cosmic activity. Anthropogenic pressure is due to both human use of
caves themselves, and economic activities in the catchment areas of karst-aquifer
systems that feed the cave.

As of 2014, 470 caves have been discovered in the Arkhangelsk region, with a
total length of over 133 km, and 25 major caves have a length of more than 1 km. By
the number of protected areas of karst development the European North of Russia
(ENR) can be rated among the most prosperous regions of Russia: more than half of
the caves (267) are located within karst protected areas of federal and regional rank.

Most of the caves in the region are located away from major industrial centers
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and reliably protected by nature. Therefore, the main burden falls on Golubinsky and
Bereznikovsky karst massif caves, due to their availability in technical terms and the
widest publicity.

By the example of the ENR one can estimate the chaos with the excursion work
in caves. Currently, there operates one major tour operator - OOO “Golubino” and a
number of small travel companies and private organizers of short trips to the caves.
Disregard of safety rules is noticeable during excursions: in the cave equipment, ob-
servance of safe visit periods, exorbitant in number tourists groups (30-40 people)
and often with poor trained guides.

Problems are caused by imperfections in the legal framework for conducting
sightseeing activities in caves; voluntarism of tour operators and the lack of a suffi-
cient number of competent tour guides; lack of regulatory bodies and penalties. Or-
ganization of fair tourist use of caves is also hindered by the difficulty of obtaining
authorization to work and, sometimes, the corruption component of the issue.

To solve the problem of environmental safety in caves there can be a clear and
consistent action algorithm for stakeholders, backed by law:

Tour operators: filing to the regional authorities => funding of preliminary ex-
pert evaluation of the object => equipment (if necessary) and the study of the under-
ground facility => qualified tour guidance in caves.

Regional authorities: receipt of the application from a tour operator => providing
environmental expertise => tour operator licensing => tour operator control.

Speleological community: receipt of the application for peer review of the pos-
sibility to use the cave for recreation from authorities => ecological expertise => tour
operator control.

Environmental safety in the use of caves in Russia as a whole are currently tak-
ing special urgency, because with increasing tourist interest, the density of tourist
flow and anthropogenic pressure on some of the most famous caves are enhanced.
Karst caves and landscapes of our country are a national natural treasure of Russia,
which can and should not only be used, but qualitatively protected and studied at a
decent level.

SKCINEPUMEHTAJIBHOE CBETOANOAHOE OCBELLIEHUE
IKCKYPCHUOHHOTO MAPHIPYTA B IIEHIEPE IIYJIBI'AH-TAIII
HI.P. Abnymmun®, . A. laitnyTanHOB**

*BaIKNPCKUIl TOCYIapCTBECHHbBIH YHUBEPCHTET,

450076, Poccust, Pecriyonuka bamkoprocran, r. Ya, yi. 3. Bamumu, 32
**[ocynapcTBeHHBIN TPUPOIHEIH 3armoBeqHUK «llynsran-Tammy,

453585, Poccnst, Pecrry6mnuka bamkoprocran, Byp3sinckuii paiion, x. Mprusisl, yi1. 3anosexHas, 14

BrIsIBIIEHO, UTO SKCTIEPUMEHTAIBHOE CBETOIUOIHOE OCBEILICHUE HA TEPPUTOPUH
9KCKypcHOHHOTO MapuipyTa B nemiepe Llymnsran-Tam (Karooit), GyHkImonupyro-
mee ¢ asrycra 2011 r. mo Host6ps 2013 1., He 0Ka3aJ0 BIMSHUS Ha Pa3BUTHE «JIAMIIO-
BOi ¢uops». 3a Bce Bpems HccieqoBaHUs Obulo oOHapyxeHo 13 BumoOB
BHYTPUBHJIOBBIX TAKCOHOB [IHaHOOAKTEPHI U BOTOpOCIIei. 258 npod oka3ainch alib-
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TOJIOTHUECKU CTEPUIbHBIMU. Temneparypa, HalpaBlIeHUE U CKOPOCTb ABUKEHUS BO3-
JlyXa, YUCJIO TIOCETUTENIEH B Pa3IMUHbIE IEPHOJIbl, HCKYCCTBEHHAs OCBEILIEHHOCTb,
a TaK)Ke CTAl[IOHAPHOCTb WU MOJIBUKHOCTb CBETHJILHHKOB HE UMEIH MPSIMOI KOp-
peISIMY ¢ KaY€CTBEHHBIM W KOJMYECTBEHHBIM COCTaBOM LIMAHOOAKTEpHUil M BOJIO-
pocneil B wmccienyemblil mepuon. BiaxkHocTh Bo3nyxa, WHQIIIOALMOHHBIN |
MHQUIBTPAIIMOHHBIN 3aHOC, CKOPEE BCETo, OKa3bIBaIM HEKOTOPOE BIMSHUE Ha pa3-
BUTHUE 3TUX OpraHu3MoB. CTanarMHUTOBBIH 3all U3 BCEX TPEX y4aCTKOB IKCKYPCUOH-
HOTO MapuIpyTa HpPEACTaBISAECT HAaWOOJNBIIYIO NMOTEHIMAIBHYIO ONAcHOCTH IS
Pa3BUTHS «JIaMIIOBOH (IOPBI ITPU NCKYCCTBEHHOM OcBeleHuH. [1pu o0ycrpoiicTse
CTaIIOHAPHOTO OCBELICHUSI HEOOXOANM MOCTOSIHHBI MOHUTOPHHT BO3MOXKHOTO pa3-
BUTHS «JIAMIOBOU (IIOPBI».

EXPERIMENTAL LED LIGHTING OF THE SIGHTSEEING ROUTE
IN THE SHULGAN-TASH CAVE

Sh.R. Abdullin, * I.A. Gainutdinov**
* Bashkir State University, 450076, Russia, Republic of Bashkortostan, Ufa, ul. Z. Validi, 32
** State Nature Reserve “Shulgan- Tash,” 453585, Russia, Republic of Bashkortostan, Burzian district,
Irgizly village, ul. Zapovednaya, 14

It was revealed that the experimental LED lighting on the territory of the tour
route in the Shulgan-Tash cave (Kapova) functioning from August 2011 to November
2013, had no impact on the development of “lamp flora.” During the study time 13
species and intraspecific taxa of cyanobacteria and algae were found. 258 samples
were unialgal. Temperature, air direction and velocity, the number of visitors in dif-
ferent periods, artificial lighting, as well as stationary or moving lighting fixtures had
no direct correlation with the qualitative and quantitative composition of cyanobac-
teria and algae in the analyzed period. Air humidity, influential and infiltration entry
were likely to have some influence on the development of these organisms. The Sta-
lagmite Hall, among all three sections of the tour route, poses the greatest potential
threat to the “lamp flora” development under artificial light. When constructing a sta-
tionary lighting, constant monitoring of the possible “lamp flora” development is re-
quired.

OXPAHA BEPE3HUKOBCKOI'O KAPCTOBOI'O MACCUBA
E.M. Jlyckansp, A.B. Kabanuxun

Apxanrensckuii nentp PI'O; Poccus, nApxanrensck, yin. CyBoposa, 10

OxpaHa nemnep, 6€301MacHOCTb ITOCEIICHNUs, OPraHU3aLUsI KOHTPOJIS 3a TypH-
CTUUYECKUMHU NTOTOKAMHU.

Ha tepputopun ApxaHrenbckoil o0iacTu umeercst 60JbIIoe pazHooOpasue
YHHUKAJIBHBIX TIPUPOIAHBIX 00OBEKTOB KapCTOBOTO MPOMCXOXKJICHU. B paiionax wnH-
TEHCUBHOT'O Pa3BUTHA KapCTa YaCcTO BCTPEUAIOTCS MEIIEPhl, OCTAHIIbI, IPOBAJIbL, TOJIS
OTKPBITOTO KapcTa, dKUBOMUCHBIE KapCTOBbIE 03€pa. B mocneanee Bpems BO3poc UH-
Tepec KOMMepUYeCcKHX (hUpM K Ieniepam, Kak K TYpUCTHYECKUM 00bEKTaM.
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[TpumMepoM HMHTEHCHBHOTO MCIIOJIB30BaHUS B KaUeCTBE NPUPOAHBIX 0OBEKTOB
JUISL TIOCEILICHUST OOJIBIINM KOJIMYECTBOM JIIOJIEH CITy’KUT bepe3HnKoBCKHiA KapcTo-
BBII MacCHB, PacIONIOKEHHBIN Ha 1paBoM Oepery peku [Innern oxono nep. bepesnuk.
C ceBepa MaccUB IIPUMBIKAET K OXpaHHOU 30He [IMHEKCKOro 3ar10BeAHNKA, C BOCTOKA
— orpanuyeH pexoit [Tuneroii. [Tosorue 6opTa Jiora BBICOTOM OKOJIO 8 M CHIIBHO pa3-
PYLIEHBI U 3aeceHbl. [ UTICoBbIIl MacCHB, 3aKJIIOUCHHBINA BHYTPH JIOTa, CUCTEMOH TEK-
TOHWYECKHX TPEIIMH pa3OuT Ha OJIOKH, MO TPaHHULAM KOTOPBIX pPa3paboTaHBbI
MIOJ3€MHBIE XOJIbI HECKOJIBKUX MonocTel. JIHo nora 3aromneno Bogoi. [TosepxHocTh
OCTaHIa paccedyeHa LIEeJIONHIKOBBIMU 00pa30BaHUsIMH. BX0/ibl B neniepsl HaleHbI
B oOHaxxeHHsX Oepera p. [Inneru u B nory ['oponuie.

ITo nToram MHOTOJETHUX UCCIIEJOBAHUN BCETO 3AECh 3aperucTpuponaHo 50
Tienep, cyMMapHasi JuinHa Kotopbix 6osiee 8 kM. Kpynnusle nemepsl: TeperieHko —
2,6 kM, CeBepsinka 1,8 kM, CeBepHas Benenus — 0,9 kwm.

Yacts nemep tepputopun bepe3sHUKOBCKOro KapcTOBOIO MacCHBa U3BECTHA HA-
CEJICHHIO 00JIaCTH M HECAaHKI[MOHMPOBAHHO IOCEINAECTCs B 3UMHUHN NEpHOJl, B TOM
YHCJIE HENOATOTOBIEHHBIMU TypPUCTHYECKUMHU Ipynnamu 10 150 yenoBek B A€Hb.

[ToMuMoO HapyIIEHHs COCTOSHUS ITOA3EMHBIX 00BEKTOB, TAKUE TIOCEIICHUS CO3-
JIAf0T OTIACHOCTb JJIst XKHU3HU Jrofeil. OCOOEHHOCTH MOP(OIIOTHYECKOTO CTPOCHUS 1
TUAPOJIOTUH MOJOCTEH TaKOBBI, YTO MPU MOCELEHUH NeIep BO3MOMKHBI ONacHbIE
IIPOBAJIBI JIbJia B 00BOJHEHHbIE HIDKHUE sipyca. Ciydan oOpynIeHus JIbJa ¥ nomnasa-
HUSI JIIOZICH B HYOKHUH 0OBOJTHEHHBIH SIPYC CIIydaroTcsl €KeroJHo. Beioparscs u3 jo-
BYIIKH, IUIaBast B JISJSTHOM BOJIE, Ype3BBIYANHO TPyHO. OTCyTCTBHE HH(POPMAUU U
HEKOHTPOJIHUPYEMOE IOCEIIEHUE NELEep HENOATOTOBIEHHBIMU TYPUCTAMH MOTEHIIH-
aJIbHO OIACHO AJIS UX JKU3HU.

MaccoBsle NOCelIeHus Mellep HaHOCT Bpel XpynKkoMy Mupy neuep. OqHaxo
OXpaHa Meliep Ha TEPPUTOPUN ApPXaHTeNIbCKOW 00IacTH MPAaKTHYECKH HE BENETCS.
DaKTUYECKH 3apETUCTPUPOBAHO U OXPAHSAIOTCS FOCYAapPCTBOM TOJIBKO 5 T€0JI0ruye-
CKUX TaMATHUKOB IPUPOJBI, B TOM YHCIE 4 MeIephl.

Jliist oxpaHbl bepe3HNKOBCKOro KapcTOBOTO MaccHBa LEJIeCO00pa3HO aKTyan-
3upoBarh npemiokenus o oprannzaun OOIIT ¢ 0coObIM pekpeanoHHBIM CTaTy-
COM - KapCTOBOTO JaHAIIA()THOTO 3aKa3HHUKA C LIEJIbI0 OXPAHBI MEIIEep U COXPaHCHHUS
KapcToBoro Janamadra

Jliist jocTrKeHHs yKa3aHHOH 1IeIM HeOOXOANMO pelIeHHEe CIIEAYIONIHX 3a/1au:
M3y4YeHHE U OLIEHKa Melep U JPYTHX OJHM3JIeKAIINX YHUKAJIbHBIX ICOJIOTHYECKUX
00BEKTOB KapCTOBOIO JIaH (A Ta, OIIEHKa aHTPONIOI€HHOTO BO3/ICHCTBHUS Ha UX CO-
XPaHHOCTb, PETUCTPALUSI KaK Te0JIOTMYECKUX MaMATHUKOB IIPHPOJIBI, pa3paboTka pe-
KOMEH/IALIUH 110 OXpaHe U PEKpealliOHHOMY HCIIONB30BAHMIO, Pa3padOTKa CHCTEMBI
9KOJIOTHYECKUX MapLIPYTOB N0 YHUKAJILHOMY KapcTOBOMY JaHAmadry ¢ mocee-
HUEM OTAEJbHBIX IIeLIep, OTBEYAIONINX yCIOBUSIM O€30MacCHOCTH U OpraHU3anus
KOHTPOJIS 32 TYPUCTUUECKUMU TOTOKAMH.
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PROTECTION OF BEREZNIK KARST MASSIF

E.M. Luskan, A.V. Kabanikhin
Arkhangelsk centre of RHS; Russia, Arkhangelsk, Suvorov street, 10

The territory of the Arkhangelsk region has a wide variety of unique natural
features of karst origin. In regions of intensive development of karst are often caves,
outliers, sinks, fields open karst and beautiful karst lakes. Lately the interest of com-
mercial firms grew to use the caves as tourist objects.

The Bereznik karst massif is an example for intensive use of natural objects to
visit for a large number of people. It's located on the riverside of Pinega around the
village Bereznik. The North array is next to the protected zone of the Pinega reserve.
The East is limited by the river Pinega. The lower sides of the arroyo have heights of
about 8 m but are severely damaged and forested. The gypsum array is enclosed by
the arroyo and divided into blocks of tectonic cracks. The tectonic cracks are respon-
sible for the development of underground passages and several cavities. The ground
of the arroyo is flooded with water. The surface outliers cut karsts formations. The
entrances to the caves are in outcrops, on the shore of the river Pinega and the arroyo
of the Gorodische (Settlement).

As aresult of long-term researches there are 50 caves with a total length of more
than 8 km registered. The largest caves are Tereschenko - 2,6 km long, Severianka -
1,8 km long and North Venice - 0,9 km long.

Part of caves in the territory of Bereznik are known to the regional population
and unauthorized visitors in winter. Unprepared tourist groups can include more than
150 people every day.

Such visits are violating the underground objects and are a danger for the life
of people. The peculiarities of morphological structure and hydrology cavities are
such as possible dangerous dips of ice which can result in a flooded lower tier. Every
year occure cases of collapsing ice which leads to a flooded lower tier and a rescue
mission. Get out of the trap or swimming in the ice-cold water is extremely difficult.
The lack of information and the uncontrolled cave are potentially dangerous for the
life of unprepared tourists.

Mass visiting caves harm the fragile peace of the caves. However the protection
of caves on the territory of the Arkhangelsk region is almost non-existent. In fact
there are only 5 geological monuments including 4 caves registered and protected by
the state.

For the protection of Bereznik karst area it is advisable to update the suggestions
for the organization of nature conservancy for protected areas with recreational spe-
cial status. Karst landscape reserve to protect caves and conservation of landscape.

It is necessary to solve the following tasks to achieve this goal: study and eval-
uation of caves and other nearby unique geological objects like karst landscapes,
evaluation of anthropogenic impact on their safety, registration as a geological nature
monument, development of recommendations on protection and recreational use, de-
velopment of a system of ecological routes on the unique karst landscape with private
caves that meet the security conditions and the organisation of monitoring of tourist
flows.
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CEKIMS 5. MTPOBJIEMbI MHXKEHEPHO 'EOJIOTUA
3AKAPCTOBAHHBIX TEPPUTOPUI

SECTION 5. PROBLEMS OF ENGINEERING GEOLOGY
OF KARST AREAS

WH)XEHEPHO-T'EOJIOTMYECKAS OLIEHKA ITPOSIBJIEHUI
KAPCTOBO-CY®®O3MOHHBIX IPOLIECCOB B BEPXHEM YACTH
TFEOJOI'MYECKOTI'O PA3PE3A HA TEPPUTOPUMU I. MOCKBbBI
O.B. 3epkans, E.H. Camapun

Teonornuecknit paxymsret, MOCKOBCKHI rocyapcTBeHHBIH yHuBepcuteT uM. M.B.JlomonocoBa,
Mocksa, Jleannckue ropsr, 1. 1, MI'Y

Tepputopust . MOCKBBI TOJIBEpKEHA BO3ICHCTBUIO KAPCTOBBIX U KAPCTOBO-CY (-
(hO3MOHHBIX POLIECCOB. AKTMBHOE PAa3BUTHE MEraIoynca COIPOBOXKAACTCS HHTCH-
cuduKanel TeXHOTeHHOTO BIUSHUS (3HAYUTEIBHOE MOBBIIICHHE TITyOMHHOCTH 1
MHTEHCUBHOCTH (110 TUI0IIa/M, 110 Teppuropust T. MOCKBBI IO/IBEp)KEHA BO3ACHCTBHIO
KapCTOBBIX M KapCTOBO-CY(D(hO3MOHHBIX IIPOIECCOB. AKTHBHOE Pa3BUTHE METaIonca
COIIPOBOXK/IACTCSI MHTEHCH(HKALMEH TEXHOI€HHOIO BIHMSIHUS (3HAUUTEIBHOE
MOBBIIICHHE ITYOMHHOCTH M MHTEHCHBHOCTH (IO IJIOMIAM, 110 HAarpy3Kam | T.JI.)
BO3/ICHCTBYsI) M BBIIBUTAET JIONOJHHUTEIbHBIE TPEOOBAaHMH K pe3yibTaram
WH)KCHEPHBIX U3BICKAaHNH, BKITFOYAsl U3y4YCHHE TITYOOKO PacoIOKCHHBIX PEITHKTOBBIX
MPOSIBIICHUH KapcTa (C OLIGHKOH BO3MOXKHOM WX aKTHBH3ALMM B pe3yibTare
TEXHOTEHHOTO BO3JCIHCTBHUS), aHAIN3 HMCTOPHHM TEOJOTMYECKOTO PAa3BUTUS H
ocobeHHOCTell maneopenbeda Kak (AKTOPOB, KOHTPOIUPYIOUIMX pa3BUTHE
KapCTOBBIX U KapcTOBO-CYy(h(HO3HMOHHBIX MPOLIECCOB.

ENGINEERING GEOLOGICAL ASSESSMENT OF KARST-SUFFUSION
PROCESSES IN THE UPPER GEOLOGICAL SECTION
IN THE TERRITORY OF MOSCOW

O.V. Zerkal’, E.N. Samarin
Faculty of Geology, Moscow State University, Moscow, Lenin Hills, 1, MSU

The territory of Moscow is exposed to karst and karst-suffusion processes. Ac-
tive development of the metropolis is accompanied by intensification of anthro-
pogenic influence (significant increase in the depth and intensity (by area, loads, etc.)
of impact) and puts additional requirements for the results of engineering research,
including the study of deep-seated relict karst manifestations (with an assessment of
their possible activation as a result of anthropogenic impact), the analysis of geolog-
ical history and paleorelief features as factors controlling the development of karst
and karst-suffusion processes.
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BBICOKOPA3PEIIAIOIIASI CEUCMOPA3BEIKA
HA KAPCTOOITACHBIX TEPPUTOPUSAX
AT Apocnasues, A.A. Xuxkun, N.1O. I'epacumoBa
I'M YpO PAH, 614007, r. ITepms, yi1. Cubnpckas 78-a

Hawnbonee I/IH(i)OpMaTI/IBHO BBII'OJJTHBIM FCO(I)I/BI/I"IGCKI/IM METOAOM IIpU IPOTrHO3C
IPOCTPAHCTBECHHBIX 3aKOHOMepHOCT€fI pacopeacsCHus CTPYKTYPHBIX U (1)I/I3I/I"IGCKI/IX
napaMeTpoOB NOPOAHOIO MaCCHUBA B IPEACIIaxX KapCTOOIMAaCHbIX TeppI/ITOpI/Iﬁ npeacTran-
JIAOTCA CeﬁCMOpEBBCﬂO‘IHLIe HUCCICA0OBaHUA. Ha COBPEMCHHOM 3Talle CBOCTO pas-
BUTUSA BBICOKOpA3pCHIAOIINEC CeﬁCMOpaE}BCHO‘IHHC TCXHOJIOTUHU ITO3BOJIAIOT
MPOU3BOAUTH KBA3UHCTIPEPLIBHYIO PA3BECAKY MAaCCHUBA ¢ TOYHOCTBIO A0 IIEPBLIX JIC-
CATKOB CAHTUMETPOB, 4 MHOTOKPATHOC IMTOBTOPCHUC Ha6JIIOI[€HI/Iﬁ IMMO3BOJIAIOT IIPO-
THO3UPOBATH PA3BUTHUC JIOKAJIbHBIX KaTaCTpO(l)I/I‘ICCKI/IX chyauHﬁ 1 KOHTPOJIMUPOBATH
KauCCTBO MMPOTUBOKAPCTOBBIX MCpOHpI/ISITI/Iﬁ.

HIGH RESOLUTION SEISMIC WITHIN
THE TERRITORY OF KARST HAZARD

A.G. Yaroslavtsev, A.A. Zhikin, I.Y. Gerasimova
Mining Institute of the Ural Branch of RAS, 614007, Perm, Sibirskaya St. 78-a

High resolution seismic survey is the most informative method for determina-
tion of structural and physical parameters of the rock mass within the territory of
karst hazard. The present level of seismic technologies allows to generate semicon-
tinuous survey with the accuracy to the first tens of centimeters. Moreover, time-
lapse surveys allow to predict the progress of local catastrophic situations and to
control the quality of sinkhole protection.

OLIEHKA KAPCTOBOI'O PUCKA B CBETE TPEBOBAHMI
DEJJEPAJIBHBIX 3AKOHOB POCCHUH

B.B. Tonmauén
OAO «ITpoTHBOKapCTOBasi M OEperoBast 3allUuTa,
606019 [Izepxunck, yi. Facremto, 10/15, e-mail: altolm@sinn.ru

B 3akonax Poccuiickoii deneparuu mocaeIHEr0 BpeMEHHU ColepKarcs Tpedo-
BaHMs O HEOOXOIMMOCTH OLIEHKH PHCKOB OMACHBIX MPUPOIAHBIX MTPOIECCOB. DTO OT-
HOCHTCS M K TEPPUTOPHSIM Pa3BUTHUSI KAPCTOBBIX MPOLECCOB, KOTOPBIC 3aHUMAIOT
3HAUUTEJIFHYIO YacTh TEPPUTOPHUHU CTpaHbl. KapCcTOBBIN PHCK 3aBUCHUT KaK OT THUIIOB
1 CTEIICHN KapCTOBOM OMACHOCTH, TaK M OT CHEHU(PHUKH XO3SIHCTBEHHOTO OCBOCHHMS
3aKapCTOBAHHBIX TeppUTOPHH. [IOHATHE KAPCTOBOTO PHUCKA TECHO CBA3aHO C KOHIIEH-
et OOH «Sustainable development— ycroifunBoe pazsutue». B Hacrosiiee Bpemst
JIOCTaTOYHO TIOJIHO pa3paboTaHbl COCOOB! OIIEHKH KapCTOBO-TIPOBAILHOTO PUCKA.
[Tox HUM TOHUMAETCS BEPOSTHOCTH MOPAKSHUSI TIPOBAJIaMH ONPEIEIEHHON TUTOIAAN
WA KOHKPETHOTO COOPY)KCHHMS 3a 3a/laHHOE BpeMsl C y4ETOM yuiepba SKOHOMHYE-
CKOTO, COLIMAJIFHOTO M SKOJIOTHYECKOTo Xapakrepa. [TokazaHo, 4To crcTemMa OLeHKN
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KapCTOBOT'O pHCKa JOJIKHA TAKIKEC BKIIFOUYATh TAKIKC NOHATUA: «Z[OHYCTI/IMHﬁ PUCK»,
«CTCIICHb pHUCKa» U JIp. HpI/IBCI[eHBI MMPUMEPLI UCTIOJIB30BAHUS TAPAMETPOB KapCTO-
BOI'0 pyUCKa IMpU pCHICHUN HEKOTOPBIX MHKCHCPHBIX 3a1a4.

KARST RISK ESTIMATION IN THE LIGHT OF REQUIREMENTS
OF FEDERAL LAWS OF RUSSIA

V.V. Tolmachev
OJSC «Antikarst and coast protection», 606019 Dzerzhinsk, Gastello, 10/15, e-mail: altolm@sinn.ru

Latest laws of the Russian Federation contain requirements of necessity of risk
assessment of dangerous natural processes. This refers to territories of karst process
development, which occupy considerable part of territory of the country. Karst risk
depends on types and degree of karst hazard, and on specificity of development of
karst limestone territories. Karst risk idea is closely associated with UNO concept
«Sustainable development». At the present time comprehensive enough are developed
estimation methods of karst-collaps risk. By this is meant probability of collapse at-
tack of certain area or specific structure in preset time taking into account economic,
social and ecological damage. It was demonstrated that karst risk evaluation system
should also include such concepts: «admissible risk», «risk level» etc. There are given
examples of using karst risk parameters in the course of solving certain engineering
problems.

YTO U3SMEHUJIOCH, WJIA HECKOJILKO IPEIJIOKEHUA
K BBIIIOJTHEHUIO MTH)KEHEPHO-TEOJIOTHYECKHX U3bICKAHUM
HA 3AKAPCTOBAHHBIX TEPPUTOPUSIX
B.II. Kocrapes, B.E. Manaxos

BepxHekaMCKHil TpecT HHKCHEPHO-CTPOUTEIIBHBIX H3bICKaHuit, 614016 Ilepmsb, yi. KyiiOsnmesa, 52

PaCCManI/IBaIOTCSI OCHOBHBIC BOIIPOCHI MHXKCHCPHO-TCOJIOT'MICCKUX HM3bICKAHUHA
Ha 3aKapCTOBAHHBIX TCPPUTOPHUAX CTPAHbI B COBPEMCHHBIX YCJIOBUAX, TOAYCPKHUBA-
CTCA H€O6XOL[I/IMOCTI) eIIHHOﬁ HOpMaTHBHOﬁ 0a3bl MX BBIMOJIHCHUS U CO31aHUC 3(1)-
(1)CKTI/IBHOFO KOHTPOJIA.

WHAT HAS CHANGED OR SEVERAL PROPOSALS
FOR PERFORMING GEOLOGICAL ENGINEERING SURVEY
IN KARST LIMESTONE TERRITOTIES
V.P. Kostarev, V.E. Malakhov

Verkhnekamsky trust of construction-engineering investigations, 614016 Perm, Kuibyshev str., 52

There are considered basic issues of geological engineering survey on karst
limestone territories of the country in modern conditions, emphasized necessity of
one normative base for their implementation and creation of effective control.
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HNHKXEHEPHO-TEOJIOTHYECKAS OIIEHKA OITACHOCTHU I'OPHBIX
BbBIPABOTOK AJISI TIPOEKTUPYEMbIX 3}]AHI/II71 U COOPYKEHUI
(HA ITIPUMEPE OJHOI'O U3 OFBEKTOB B I'. YDA)

AMN. Tpaskuua*, B.M. Maprun**, 10.B. Coxono***

*000 «VY paCrpoitnsbickanusy, Pecrybnika bamkoprocraH,

450078, 1. Ya, yi. 3. bunmeroit, a. 17/2;

**3A0 «3anYpanTUCHU3», Pecniyonuka bamkoprocran, 450059, . Ya, yi. P. 3opre, 1. 7;

*#*% 100 «LleHTp TypusMma, KpacBeIeHHs 1 3KCKypcuit» KupoBckoro paiiona r. Vet
Pecnyonuku bamikoprocran, 450092, . Va, yi. Pabkopos, . 8/1

Bcé uame o 3acTpoiiky B I. Yde momnasaroT TeppuTOpuH CO CIOKHBIMH HH-
YKCHEPHO-T'COJIOTHYECKIMH yCIOBUSMH, TPEOYIONIMMU 0CO00T0 MOAX0/1a K HHKe-
HEPHO-T€OJIOTUYECKUM Hu3bIckaHusAM. Ha teppuropum ropoma B mpenenax
BOJIOpasziesia U KOPEHHBIX CKJIOHOB JIOJIMH pek Y (bl n benoli n3BecTHB MHOTOYHC-
JICHHBIC JOCTYIHBIC MOJ3EMHBIE MEIIEpPbl, TPOTH U 3a0pOIICHHBIE TOPHBIE BHIpa-
6otku. [IpuBenensl ux Moppomerpuieckre nanusle. Hanuuue nemep 1 BBIpaboTok
CHJIBHO OCJIOXKHSIET ITPOLIECC U3BbICKAaHUM, IPOEKTUPOBAHUS U CTpouTenbCcTsa. [lpu-
BEJICHA METOJMKA U JAaHHbIE MHKEHEPHO-TE€OJIOTMYECKUX U FOPHO-TE€OIOTHUECKHIX
HCCIIEJOBAaHNH y4acTKa JIsl KOHKPETHOTO CTpOUTEIbHOro o0bekTa. [lokasaHo, 4ro
Ha/1 3a0pOIICHHBIMH BBIPA0OTKaMH BOSMOXKHBI: CJIBHXKEHUE TOPHBIX MOPOJI, aKTHBH-
3a1usi KapCTOBBIX, Cy(P(O3MOHHBIX U CKIOHOBBIX ITPOIECCOB. BhInonHeHa oneHka
BIIMSTHUS 3a0POIICHHBIX ITOJJ36MHBIX TOPHBIX BBIPA0OTOK Ha YCTOHYMBOCTh TEPPUTO-
puu, OpeJHa3HAaueHHOH i 3aCTPOMKU. BhIgeneHbl TeppUTOpHM: HENPUTOAHAs,
OTPaHUYEHHO IIPUTO/IHASI U IPUTOHAS ISl CTPOUTENBCTBA. JlaHbl PEKOMEHJAIUHU 110
00beMy M BUJly MH)KEHEPHBIX MEPOIPUSTHH, HalIPaBICHHBIX HAa yCTPAHEHUE Ollac-
HOCTH JUISI IPOCKTHPYEMBIX Ha MOAPAOOTaHHON TEPPUTOPHN I'PAsKIAAHCKHUX 31aHUN
U COOpYXKEHUI.

ENGINEERING GEOLOGICAL RISK ASSESSMENT OF
MINE WORKINGS FOR DESIGNED BUILDINGS AND STRUCTURES

A.L Travkin,* V.I. Martin,** Yu.V. Sokolov ***
*0O0O0 “UfaStroyizyskaniya,” Republic of Bashkortostan, 450078, Ufa, ul. Z. Biishevoi, 17/2;
**JSC “ZapUralTISIZ,” Republic of Bashkortostan, 450059, Ufa, ul. Zorge, 7;
***CPO “Center for Tourism, Local History and Excursions,” Kirov district of Ufa, Bashkortostan,
450092, Ufa, ul. Rabkorov, 8/1

In Ufa, development is increasingly conducted on territories with complex en-
gineering-geological conditions, which require a special approach to engineering and
geological surveys. In the city, within the watershed and main slopes of the Ufa and
Belaya river valleys, numerous accessible underground caves, grottoes and aban-
doned mine workings are known. Their morphometric data are provided. The caves
and mines greatly complicate surveying, designing and construction. The methodol-
ogy and data of geotechnical and geological studies of a plot for a specific building
project are presented. It is shown that the rock movement, activation of karst, suffu-
sion and slope processes are possible over abandoned workings. The impact of aban-
doned mine workings on the stability of the area used for building was evaluated.
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Unsuitable, restrictedly suitable and suitable for construction areas were identified.
Recommendations on the range and type of engineering measures aimed at eliminat-
ing the danger to the projected area civil buildings on the underworked area are given.

OCBOEHHE NOA3EMHOI'O ITPOCTPAHCTBA — COBPEMEHHASI
TEHAEHIUA MAPOBOI'O 'PAIOCTPOEHUSA

H.T. MagnsiHoBa, 1.B. Ko3nsikora, H.I. Arucumona, 1. A. KoxeBHukoBa
Mucturyt I'eoskonorun uMm. E.M.Cepreesa, PAH. Mocksa, 101000, Ynaunckuii iep. 13 ctp. 2.

AKTUBHOE HCIIOJIB30BaHUE MOA3EMHOIO IPOCTPAHCTBA METATIONHUCOB — OIHO U3
OCHOBHBIX COBPEMEHHBIX TEHJEHIMEN JUIsl PELIeHUs IHUPOKOro Kpyra COLMaIbHO-
9KOHOMUYECKUX, apXUTEKTYPHO-IUIAHUPOBOYHBIX U 3KOJIOTHUECKUX TIPOOIEM Topo-
J0B. MUpPOBOI ONBIT TPajiOCTPOUTENBCTBA CBHUJETENBCTBYET O TOM, YTO IpHU
pa3MeIIeHUN HOBBIX TTOJI3EMHBIX COOPY>KEHUH 1 COOPYKEHUH ¢ pyHIaMEHTaMH ITy-
OOKOTO 3aJI0)KEHHS B YCIIOBHSX IUIOTHOM TOPOJICKOI 3aCTPOHKH 0COOCHHOCTH Teo-
JIOTHYECKON CpeJIbl MPAKTHYECKN HE YUYHUTBHIBAIOTCS. [ JIaBHBIMH KPUTEPUSIMH IIPH
BBIOOPE Y4aCTKOB CTPOUTENBCTBA SIBISIFOTCS (DYHKIIMOHAIBHOE Ha3HAYCHUE O0BEKTa
U IIpUBS3Ka K TOPOJCKON MH(ppacTpyKType. M3ydyeHne u3MeHeHNI TeoI0rnaeckon
Cpeabl B CBA3H C IOA3EMHBIM CTPOUTENIBCTBOM, UX JIOITOCPOYHOE IPOTHO3UPOBAHUE
HMEIOT UCKIIIOUUTEIbHOE 3HaU€HNE. 3HaHUE BO3HUKAIOIUX B PE3YJIbTaTe MOA3EMHOTO
CTPOUTEIHCTBA NH)XCHEPHO-T'€0JIOTNYECKUX MPOLIECCOB U SIBICHNI HEOOXOIMMO HE
TOJIBKO JUIsl IPaBUJIBHOTO IPOEKTUPOBAHMsI, CTPOUTENLCTBA U HAJIEKHON DKCILTyaTa-
LUK COOPYXKESHUH, HO TaKXKe JUIsl TPOTHO3UPOBAHUS HEXKEIATEIbHBIX (PU3UKO-TE0II0-
THYECKUX MPOLECCOB U SIBIECHUHN, KOTOPBIE MOTYT IPOUCXOIUTh HAa IOBEPXHOCTU
3eMJIM B IpefieiaX CyIIECTBYIOLIEH TOPOICKOM 3aCTPONKY.

DEVELOPMENT OF UNDERGROUND SPACE IS A MODERN
TENDENCY OF WORLD URBAN PLANNING

N.G. Mavlyanova, I.V. Kozlyakova, N.G. Anisimova, [.A. Kozhevnikova
E.M.Sergeev Institute of Geoecology, RAS. Moscow, 101000, Ulansky per., 13, building 2.

Active use of underground space in megalopolises is one of the main trends for
a wide range of socio-economic, architectural planning and urban environmental is-
sues. World urban development experience shows that geological features are virtu-
ally ignored at locating new underground facilities and structures with deep
foundations in dense urban environment. The main criteria for choosing the construc-
tion sites are the functional purpose of the facility and connection with the urban in-
frastructure. Study of the changes in the geological environment due to underground
construction and their long-term prognostication are of exceptional importance.
Knowledge of engineering-geological processes and phenomena resulting from the
underground construction is necessary not only for the proper design, construction
and reliable operation of the facilities, but also for forecasting undesirable physical
and geological processes and phenomena that can occur on the land surface within
existing urban areas.
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PAMOHUPOBAHMUE IO KAPCTOOIMACHOCTHU ABTOMOBWJIBHOMN
JTOPOT'U 3VSITA-3APYBUHO B KYHI'YPCKOM PAMOHE
H.B. JIaBpoBa

Topusrit uactutyT (Ilepms) KyHrypcekast taboparopus-cranuonap

Ha ocnose MOHHUTOPUHTOBBIX Haﬁf[lOZ[eHHﬁ, aHaJin3a q)OH,HOBI)IX MaTrepuajioB 1
FCOMOp(l)OJ'IOFH‘IeCKOfI CbCMKMU BBIABJICHBI HIPUPOAHBIC 3aKOHOMEPHOCTHU pa3BUTHUA U
MIPOCTPAHCTBECHHOI'O paCclpeaACICHUA SIBJICHHH 1 (l)OpM KapCTOBOT'O U COIIYTCTBYIO-
ux €My MpouecCoOB Ha PETUOHAJIBHOM U JIOKAJIbHOM YPOBHAX. Or[pez[eneHLI Y4acCcTKu
C pa3JIPI‘lHOﬁ CTCIICHBIO YCTOﬁqHBOCTH JAOPOXKHOT'O IOJIOTHA: HCYCTOﬁqHBBIC, IIOTCH-
aJIbHO OITaCHBIC, OTHOCUTECIILHO YCTOﬁQHBBIC.

KARST RISK ZONING OF THE ZUYATA - ZARUBINO ROAD
IN KUNGURSKY DISTRICT
N.V. Lavrova

Kungur Permanent Laboratory, Mining Institute (Perm)

On the basis of monitoring observations, analysis of stock materials and geo-
morphological surveying, natural patterns of development and spatial distribution of
karst phenomena and forms and accompanying processes at regional and local levels
were identified. The areas with varying degrees of the roadway stability: unstable,
potentially dangerous, relatively stable were detected.

NPUPOAHO-TEXHOI'EHHBIE I'EOJIOI'MYECKHUE IMPOILECCHI B
MOA3EMHBIX TIPOCTPAHCTBAX 3ATOIIJIEHHBIX PYIHUKOB
YPAJIA
C.H. Enoxuna, B.A. Enoxun

OI'BOY BIIO «Ypanbckuil rocynapCcTBEHHbIN TOPHBII yHUBEPCUTETY,
ExarepunoOypr, yi. Kyiiosimesa, 30. e-mail: elohina.s@mail.ru

HpI/IpOﬂHO-TeXHOI‘eHHHG TCOJIOrMYCCKHUE MPOUCCChl HA TCPPUTOPUN OCTAHOB-
JICHHBIX PYAHUKOB COBOKYITHO IMPEACTABJIAIOT coboit FOpHOpyﬂHLIﬁ TCXHOI'CHC3 Ha
IMacCHUBHOM CTaJuun €ro pa3sBuTUd. HpI/IBOIII/ITI)CSI SMIIMPUYCCKOC 000CHOBaHUE KOM-
TJICKCa MMPUPOAHO-TCXHOTCHHBIX I'€OJIOTUYCCKUX IMTPOLECCOB U UX HpOHBJ’ICHI/Iﬁ B 1101~
3€MHBIX IMPOCTPAHCTBAX 3aTOIUICHHBIX PYJIHUKOB Ypana

NATURAL AND MANMADE GEOLOGICAL PROCESSES IN
UNDERGROUND SPACES OF FLOODED MINES IN THE URALS
S.N. Elokhina, V.A. Elokhin

Ural State Mining University, Ekaterinburg, ul. Kuibysheva, 30. E-mail: elohina.s@mail.ru

Natural and man-made geological processes on the territory of idled mines col-
lectively represent mining technogenesis on the passive stage of its development.
Empirical substantiation of the complex of natural and man-made geological
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processes and their manifestations in the flooded mines underground spaces of the
Urals is provided.

OCOBEHHOCTH MHKEHEPHO-TEOJIOTMYECKUX U3bICKAHUMN U
TEOTEXHUYECKOI'O KOHTPOJIS 3A KAUECTBOM YKPEILJIEHUS
T'PYHTOB C LEJBIO CO3IAHUS HAJIEXKHOM 3ALLUTHI 3IAHUI U
COOPYKEHUM OT KAPCTOBBIX SIBJJEHUI HA YYACTKAX C
HEYCTOMYHUBOM Y HEJJOCTATOYHO YCTONUYMUBOM
KATETOPHEN OTHOCUTEJIBHO KAPCTOBBIX ITPOBAJIOB
B MUKPOPAMOHE «KOJT'YEBCKHI» I. YDA

P.H. Abnynnuna, A.P. 'ymeposa
3A0 «3anYpanTucus», . Ya, yi. P.3opre, 7

[TpoGiiema cTPOUTEIILHOTO OCBOCHUSI 3aKapCTOBAHHBIX TEPPUTOPUH SIBIISCTCS
BECbMa aKTyaJIbHOM B HacTos1ee BpeMs. HecMoTps Ha TO, UTO KapCTOBBIE SIBICHUS
CYILECTBEHHO OCIIOXKHSIOT CTPOUTENBCTBO, TEPPUTOPHH UX PACIIPOCTPAHEHUS B HAILIE
BpeMsI HHTEHCUBHO OCBauBalOTCs. B TaHHOM 10K/Iaje NPUBOAATCS METOIUKA U Pe-
3yJbTAThI BHIIOIHEHUS! MHKEHEPHO-TE0JIOTHYECKUX M HHKEHEPHO-T€OTEXHUYECKIX
U3BICKAHUH I IPOEKTHUPOBAHUS U CTPOUTENBCTBA MHOTOATAXKHOIO YKUJIOT0 J0Ma,
pacnonoxeHHoro Ha teppuropuu Il xareropun — neycrotuusoii u Il xareropun —
HEJIOCTAaTOYHO YCTOMUYMBOI MO HHTEHCUBHOCTH 00Pa30BaHUs KapCTOBBIX IIPOBAJIOB.

FEATURES OF ENGINEERING-GEOLOGICAL SURVEYS AND
GEOTECHNICAL QUALITY CONTROL FOR SOIL BUILDING
TO CREATE RELIABLY KARSTIC PHENOMENA PROTECTED
BUILDINGS AND STRUCTURES ON AREAS OF UNSTABLE AND
INSUFFICIENT STABILITY CATEGORY WITH RESPECT TO KARST
HOLES IN THE KOLGUEV NEIGHBORHOOD IN UFA

R.N. Abdullina , A.R. Gumerova
JSC “ZapUralTisiz,” Ufa, ul. R.Zorge, 7

The problem of building development of karst areas is very relevant at the mo-
ment. Despite the fact that the karst phenomena significantly complicate the con-
struction, such territories are being intensively developed nowadays. This report
presents the methodology and results of the geological and geotechnical engineering
surveys for the design and construction of a multi-storey residential building located
in the territory of Category II - unstable and Category III — insufficiently stable in
the intensity of karst collapses formation.
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HNUCCJIEJAOBAHUE PACTBOPEHUS CYJIIb®ATHBIX ITOPO/L
MOJ3EMHBIMHA BOJAMH B KYHI'YPCKOM JIEASHOM MEIIEPE
A.C. Kazanuena
I'M YpO PAH Kynrypckas 1abopaTopusi-CTallHoHap, yiI. AKageMuH Hayk, 1, 617472.

JlaGoparopwust BexeT HabMoIeHUE 3a pacTBopeHreM nopoz ¢ 1985 roga. CpasHe-
HUE COBPEMECHHBIX M MPEANICCTBYIONINX HAOIIONCHIH TTO3BOJIIOT OIICHUBATh pac-
TBOPUMOCTH CYJIb(aTHBIX MOPOX. PacTBopeHHE HEpaBHOMEPHOEC Ha OTHCIBHBIX
y4acTKax 0JI0Ka U cTeHax IpoToB. [locienyromre HaOIOICHUS TO3BOJISIT B OOJIbIICH
CTEIIEHU CYJUTh O MPOTEKAIOIIMX MIPOLEccax B Menepe.

DISSOLUTION OF SULPHATE ROCKS BY GROUNDWATERS
IN KUNGUR ICE CAVE

A.S. Kazantseva
MI UB RAS Kungur Permanent Laboratory, Kungur, 617472, ul. Akademii Nauk, 1.

Our laboratory has been monitoring the dissolution of rocks since 1985. Com-
parison of current and previous observations allows estimation of the solubility of
sulphate rocks. Dissolution is uneven in some areas of the unit and the walls of grot-
toes. Subsequent observations will enable better judgement on the processes occur-
ring in the cave.

KVYJIBTYPA BE3OITACHOCTH U YTHJIN3AIUA AAEPHBIX OTXO/J10B

E.B. Komnesa
Texuuuecknit yuusepcuter, loptmyna, I'epmanus

PaCCMOTpeHLI HEKOTOPBIC aHTPOIMOCOLUAIBHBIC ACIICKThI q)CHOMeHa H,HepHOﬁ
OHCPIUu. Onu COIIPSIKCHBI C HCpBOﬁ ITOIIBITKOM CO3aaHus MCIKIAYHAPOAHOT'O TOA3EM-
HOI'0 MOTWJIbHUKA SIICPHBIX MaTcpuaioB BOJIM3U KpaCHOHpCKa. OTMeuYeHBI npo-
6J'ICMBI, KOTOpbIC I/I,HGHTI/I(I)I/IIII/IpOBaHI)I TAaKUM COIIPAKCHUCM.

CULTURE OF SAFETY AND UTILIZATION OF NUCLEAR WASTE

E. Komleva
TU Dortmund University, Germany

There are considered some anthropo-social aspects of the nuclear energy phe-
nomenon. They refer to the first attempt of constructing an international underground
repository for nuclear materials near Krasnoyarsk. There are mentioned some pro-
blems identified by this connection.
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PET'YJIUPYIOIIAS POJIb KAPCTOBBIX ITOJIOCTEM B
BOJIOXO3SIMICTBEHHOM BAJIAHCE AKKYMYJISIIIMHA, CTOKA
N ETO CPABOTKMH B 30HE ITOATOIIVIEHUS
IOMAT'Y3UHCKOI'O BOJOXPAHUJIMILA

B.U. Maptun, T.®. I'ypseBa
AO Ban¥YpanTUCH3, .V da

B crarbe okazaHo, 9TO THAPOIOTHYECKAst H3YYCHHOCTh Oacceiina peku bemoit
B 30HE BOJIOXPAaHWIHUIIA UMEET OOJIbIINE ITPOOEITHI.

OO0muit 00beM TPEHIMHHO-KaBEPHO3HOW U TELIepPHO-KaHAJIOBOH ITyCTOTHOCTH
KapOOHATHOTO MAacCHBa 30HBI MOATOIUICHUS KOMary3nHCKOTO BOJIOXPAaHUIIUIIA CO-
crasiseT o mpaBobepesksio 0,07076 kM, mo seBobepexbio — 0,15224 kM3, a 1o Beeit
30He Bogoxpanumuma — 0,086001 kM3, uto cocrasiser 10,05% oT 06bema IPU3MBI
MOITOTLIICHUSI.

[ToBepXHOCTHBIE MPOSIBICHUS IPEACTABIECHBI B OCHOBHOM BOPOHKAaMU pa3iny-
HOW ()OPMBI ¥ BEJIMYHHEIL, YACTO C TIOHOPAMHU Ha JIHE, CYXOJI0JIaMH, KAPCTOBBIMH KOT-
JIOBUHAMHU, POJHUKAMU, UCUE3AIOLIUMH PYUbSIMU U PEUKaMHU.

MHOTOYHUCIICHHBIC MTO3eMHBIC (HOPMBI B BUIC KAPCTOBBIX MOJIOCTEH U KaBepH
B OCHOBHOM 3aIl0JIHEHbI BTOPUYHBIMH MPOIyKTaMHU BbIBETPUBAHUS U BbILIE/IaunBa-
Hust (110 TaHHBIM OypeHwHs).

CortacHo o01eit cxembl paiioHnpoBanus kapcra Pecrryonuku bamkoprocran
yaia FOMary3uHcKoro BOJOXpaHUIIUINA HAXOAUTCS B IpeiesiaX KapcTOBOM MPOBUH-
1My 3anajHo- YpaibCKOM BHEIIHEH 30HbI CKIIaA4aToCcTy. B mpenenax 30HbI BIUSHUS
BOJOXpaHuIuINa u3BecTHo 240 nemep. B 30ny nogromenus nonagaer 100 nemep
06mumM o6semom 0,00045822 kn?.

[To mopdonorudeckoit kraccuukanuu MpeodIATA0T MENICPhI-HCTOYHHKH,
pexe Nelepbl-lMOHOPLI U OYEHb PEJIKO TPaBUTALMOHHBIE Nemepsl. B 30Hy moxaromn-
JICHUS IOMAJAI0T U KpyIHelre Ha Ypane nemeps! — nponacts Cymran u Kyrtyke-
kas-4. OObeMHas 3aKapCTOBAaHHOCTH KapOOHATHOTO MAacCHBa I10 JaHHBIM
rccienoBaHui B 30He rujipoysiia uzmensiercs ot 0,005 o 0,25 u B cpenHeM cocras-
nsiet 0,1. JIst moaTBep K ICHHS IPAaBUIIBHOCTH TIPUBEICHHBIX PACUCTOB HEOOXOMMA
ITOCTOSTHHO JICHCTBYIOIIAs CETh HAOMIOIATEIIBHBIX CKBAKUH U PEIICPHAs CETh.

REGULATORY ROLE OF KARST CAVERNS IN WATER BALANCES
OF ACCUMULATION, RUNOFF AND ITS DRAWDOWN IN
THE INUNDATION ZONE OF YUMAGUZINSKY RESERVOIR

V.I. Martin, T.F. Gurieva
ZapUralTISIZ, Ufa

The article shows that hydrological examination of the White River basin in the
reservoir area has large gaps.

The total volume of fractured and cavernous and cave-canal voidness of the car-
bonate massif in the Yumaguzinskaya reservoir flooding zone along the right bank
of the reservoir is 0.07076 km?, on the left bank - 0.15224 km?, and throughout the
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reservoir area - 0.086001 km?, which is 10.05 % of the volume of the flooding prism.

Surface manifestations are mainly represented by craters of varying shapes and
sizes, often with ponors at the bottom, dry valleys, karst depressions, springs, disap-
pearing streams and rivers.

Numerous underground karst forms in the form of cavities and caverns are
mostly filled with secondary products of weathering and leaching (from drilling data).

According to the general karst zoning scheme of Bashkortostan, the Yumaguzin-
skaya reservoir bowl is within the karst province of Western Ural outer folding zone.
Within the reservoir influence zone there are known 240 caves; 100 caves totaling
0.00045822 km? are in the area of flooding.

By morphological classification, cave-sources dominate, less in number are
ponor caves and gravitational caves are rare. Also, in the flooded area there are the
largest caves in the Urals - the Sumgan chasm and Kutukskaya-4. According to re-
search in the area of hydrosystem, bulk karst in the carbonate massif varies from
0.005 to 0.25, averaging 0.1. To confirm the accuracy of this calculation permanent
network of monitoring wells and reference network is required.

OCOBEHHOCTHU MHKEHEPHO-TEOJIOTUYECKHUX U3bICKAHUMN
HA YYACTKAX C HEYCTOMYNUBOM KATETOPUEN
OTHOCHUTEJBbHO KAPCTOBBIX ITPOBAJIOB HA ITIPUMEPE
MNPOEKTUPYEMOTI'O )KHUJIOI'O JJOMA JIUTEP 52 B MUKPOPAMOHE
«KOJI'YEBCKHI1» B KHPOBCKOM PAMOHE I'. YA
A.P. 'ymepona, P.H. Aonymnaa
3A0 «3anYpanTucus», . Ya, yi. P.3opre, 7

Teppuropus ropoga Y bl U3BECTHA IIMPOKUM PACTIPOCTPAHEHHEM H pa3HOO00-
pasueM kapcra. Kapcryromuecs kapOoHaTHbIE U CYIIb(aTHbIE OTIIOKEHHS IEPMCKOTO
BO3pacTa BO MHOTHX MECTaX BBIXOAAT Ha IOBEPXHOCTH, JINOO 3aJIeTaloT OJIM3KO OT
Hee, co3/1aBast XapakTepHble OpMBbI HA3EMHOTO U TI0J[36MHOTO KapCTOBOTO peiibeda
B BHJIE Pa3JIMYHbIX OKPYIIIBIX WM MIPOTSDKEHHBIX TOHKEHUH. B ¢Bsi3u ¢ nedunmrom
TUTONIA I OIaronpHUsITHBIX U1l CTPOUTENILCTBA, BO3HUKAET HEOOXOANMOCTh OCBOEC-
HUS U U3YyYEHUS TEPPUTOPUH, I1I€ UMEIOT MECTO 3TU OIIACHBIE HHIKEHEPHO-T€O0JI0TH-
YyecKHe Ipouecchl. B gaHHOM JoKiaje NpUBOAATCA METOJUKA U PE3YyNbTaThl
BBITNIOJIHEHUS! HHKEHEPHO-TEOIOTMYECKUX U WH)KEHEPHO-T€OTEXHUUECKUX U3bICKA-
HUH A7 IPOEKTUPOBAHUSI U CTPOUTENBCTBA MHOTOITAKHOTO KUJIOTO A0MA, PACIO-
JIOXKEHHOTro Ha Tepputopuu Il kareropunm — HEyCTOWYMBOW, IO MHTEHCUBHOCTU
00pa3oBaHMs KapCTOBBIX ITPOBAJIOB.
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FEATURES OF ENGINEERING-GEOLOGICAL SURVEYS IN AREAS
WITH UNSTABLE CATEGORY WITH RESPECT TO KARST
SINKHOLES ON THE EXAMPLE OF PLANNED RESIDENTIAL HOUSE
LITER 52 IN THE NEIGHBORHOOD «KOLGUEV» OF
THE KIROVSKY DISTRICT OF UFA

A.R. Gumerova, R.N. Abdullina
JSC “ZapUralTisiz,” Ufa, ul. R.Zorge, 7

The territory of the city of Ufa is known for widely spread and varied karst.
Karst carbonate and sulfate deposits of the Permian age in many places come to the
surface, or lie close to it, creating the characteristic forms of surface and underground
karst topography in the form of various round or elongated depressions . Due to short-
age of space favorable for construction, there is the need to develop and explore the
territories with these dangerous geotechnical processes. This report presents the
methodology and results of the geological and geotechnical engineering surveys for
the design and construction of multi-storey residential building located in the territory
of Category II - unstable in the intensity of karst dips formation.
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CEKIMSA 6. MOHUTOPUHI' KAPCTOBBIX ITPOLIECCOB

SECTION 6. MONITORING OF KARST PROCESSES

KPYIIHBIE KAPCTOBBIE ITPOBAJIbI HA TEPPUTOPUN
HHUKETOPOJICKOM OBJIACTH U YCJIOBUS UX OBPA3OBAHMSI

P.b. laBbIbKO
OAO «IIpoTtrBoKapcToBasi 1 Oeperosas 3amuTay» Pocens, 606019, 1. [I3epxuHck, yi. [acremio,
1. 10/15. Ten.\¢paxe: (831-3) 259801; (831-3) 250508; a11. moura: e-mail:karst@kis.ru

B crarbe KpaTko paccMaTpuBaoTCs KapcToBbIe paiionsl Huskeropockoii o0ia-
CTH W YCJIOBHSI BO3HHKHOBEHHS HanOosiee KPyIHBIX KAPCTOBBIX IPOBAJIOB MOPSIIKA
30 m u Gostee, BOHUKIINX Ha TeppuTopun Hikeroposckoii obnactu B nepuoxn ¢ 30-
X rozoB npouuoro Beka 10 2013 . Beero B 3tot nepuon no aanasiM OAO «IIpoTu-
BOKapcTOBast M Oeperosast 3amuTa» 00pa3oBasioch Oosiee 25 KPyIMHBIX KapCTOBBIX
nposasioB. Ha npumMepe kapcroBoro nposana B . bytypnuno npoucmenmero 8 2013
I. KPaTKO pacCMOTPEHBI T€OJIOTHUECKHIE YCIOBUS M BO3MOXKHBIM MEXaHNU3M €ro 00-
pa3oBaHusl.

LARGE DOLINES IN THE TERRITORY OF THE NIZHNI NOVGOROD
REGION AND CONDITIONS OF THEIR FORMATION

R.B. Davydko
OAO “Anti-Carst and Coastal Protection” Russia, 606019, Dzerzhinsk, ul. Gastello, 10/15.
Tel.\Fax: (831-3) 259801 ; (831-3) 250508 ; e-mail: karst@kis.ru

The article briefly discusses the karst areas of the Nizhny Novgorod region and
occurrence conditions of the largest karst dips of about 30m or more, in the period
from the 30s of the last century to the 2013. According to OAO “Anti-Carst and
Coastal Protection,” in total, more than 25 major karst collapses were formed in this
period. On the case study of the karst collapse in Buturlino, which occurred in 2013,
the geological conditions and the possible mechanism of its formation are briefly
considered.

CUCTEMA MOHHUTOPHUHIA MACCHUBA T'OPHBIX ITOPO/]
B KYHI'YPCKOM JIEJISTHOM NEIIEPE

P.B. Kpunuusin, K.B.Cenun
WucrutyT ropHoro aena YpO PAH, 620041, r. EkarepunOypr, yin. Mamuna-Cubupsika, 58, Poccus

[TpeObiBaHKe rpyIII JIFOJCH Ha TYPUCTHUECKUX MapIIpyTax B Ielepax J0JHKHO
OBbITh MAaKCUMaIILHO Oe301acHbIM. J]J1st 3TOr0 pa3zpabarkiBacTCsi KOMILUICKC MEp 10 MO-
HUTOPUHTY COCTOSIHUSI MacCHBa NOPOJ B palioHe TypucTUuecko Tponsl. [Tpumensie-
MBI€ METO/IbI JJOJDKHBI OTBEYATh YCIOBHIO SKOHOMUYECKOU a3 dekTrBHOCTH. B cTaThe
MIPEUIOKEH KOMILIEKC pemeHuit uist KyHrypckoil efsHoi nemeps!, KOTOPbIH 103-
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BOJIMT OTIEPATHBHO MOJIy4aTh HH(OPMAIINIO O TEOMEXaHUUECKOM COCTOSIHIH MacCHBa
mopoy1, 6e3 3HAYNTENBHBIX (PMHAHCOBBIX M TPYAOBBIX 3aTpar. OCHOBOH Ipe/IoKeH-
HBIX UCCIICIOBAHHH SIBIISIETCS TEOAKYCTHYECKUI METOJI, IMEIOIINiT Oosiee BBICOKYIO
«pa3peraroIyo ClloCOOHOCTH» B CPABHEHUH C JIPYTUMH I'e0(pU3NIeCKUMHU METO-
Jamu. C MOMOIIBIO0 F€0aKyCTHUYECKOTO METO/A, B 3aBUCUMOCTH OT IPHUMEHSEMBIX
TEXHUYECKHUX CPEACTB, MOXKHO OCYIIECTBIIATh KaK JIOKAJIbHBIM, TAK U PETHOHAJIbHBIN
KOHTPOJIb COCTOSTHHSI MacCUBa rOpHBIX oposl. OH 0azupyeTcs Ha SIBICHUH aKyCTH-
YEeCKOH aMHCCUU, KOTOpasi COMPOBOXKAAET MPOLECC pa3pyLIEHHUs] TOPHBIX TOPOLI.

ON-LINE GEOMECHANIC MONITORING OF PERIFERAL MASSIF
OF KUNGUR ICE CAVE

R.V. Krinitsyn, K.V. Selin
Mining Institute RAS, 620041, Ekaterinburg, Mamina-Siberjaka str. 58, Russia

Staying a group of people on tourist’s routes in caves should be at most safety.
For this purpose the complex of measures on monitoring rock mass state in the area
of a tourist’s path is worked out. The procedures applied should meet the condition
of economic efficiency. The complex of decisions for the Kungur glacial cave is set
forth that will permit to obtain actively the information on geo-mechanic rock mass
state without considerable financial and labour expenses. The basis of proposed re-
searches is the geo-acoustic procedure having more high “resolving power” as com-
pared with other geo-physical methods. With the help of geo-acoustic procedure both
local and regional monitoring of rock mass state can be carried out. It is grounded on
the phenomenon of acoustic emission that follows the process of rocks failure.

MEXAHMUM3M (CTAAUN) OBPASOBAHUS KPYITHOI'O KAPCTOBOI'O
IIPOBAJIA B P.II. BYTYPIMHO HUKEIOPOJACKOM OBJIACTH
M.M. YrkuHn, P.b. JlaBbiibKO

OAO «ITpoTHBOKapCTOBasi M OeperoBast 3alluTay,
606019, r. JI3epxunck Hmkeroponckoii 06i1., yi1. I'acremnno, 1. 10/15

B crarpe xpaTko NPUBEAECHO ONMCAHUE WHKEHEPHO-TEOIOTHYECKUX YCIOBUIL
TEPPUTOPUH MPOU3OLIE/IIETO IpoBaa B p.1. byrypiauno Hrxeropopckoii obmact,
a TaKXKe JICTaJIbHO PACCMOTPEHBI 00CTOSTEILCTBA U MEXaHNU3M €r0 00pa3oBaHUsL.

GEOTECHNICAL ASPECTS OF LARGE DOLINE FORMATION IN
WORKERS SETTLEMENT BUTURLINO OF
THE NIZHNI NOVGOROD REGION

M.M. Utkin, R.B. Davyd’ko
OAO “Anti-Karst and Coastal Protection,”
606019, Dzerzhinsk, Nizhny Novgorod region, ul. Gastello, 10/15

The article briefly describes the geological conditions on the territory of the col-
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lapse that occurred in Buturlino, Nizhny Novgorod region, and discusses in detail
the circumstances and the mechanism of its formation.

O HEKOTOPBIX BOSMOKHOCTAX MOHUTOPHUHI'A KAPCTOBBIX
CUCTEM METOJAMU TEPMOMETPUU

B.JI. bapa6anos*, B.b. 3bpsiHoB**
*WucruryT npobinem Hedr u raza PAH, 119333, Mocksa, yi. I'yOkuHa, 3.
**BHUWI eocucrem, 117105, Mocksa, Bapirasckoe 1., 8.

Bonbmast Boponnosckas n JJabupuaTOBasi KApCTOBBIE TTOJICHCTEMBI, PACTIONO-
JKEHHBIE Ha I0ro-3arnajHoM ckjoHe bonsmoro KaBkasa, coeqUHAIOTCS Y3KUMH XO-
JlaMH, TI03TOMY B THJIPOJIOTHYECKOM OTHOIICHHH SIBISIOTCS €AMHBIM OOBEKTOM, HO
OosbIliee BpeMs Tojla XapaKTepU3yIOTCsl CaMOCTOSITEIIbHBIME TEMIIEPATyPHBIMH pe-
KMMaMH. YCTaHOBJIEHHE OOIIEro TeMIIEpaTypHOTo pPeKUMa IMPOUCXOJUT BO BPEMs
PE3KUX MaBOJKOB, BHI3BAHHBIX OOMIIBHBIM TasHHEM CHEXHOTO ITOKPOBa Ha MOBEPX-
HocTH. IMEHHO Takoif MOMEHT ObLIT 3a()MKCHPOBAH BO BPEMsI TEPMOMETPHUECKUX
HCCIIeJOBaHNH, IPOBEACHHBIX B ssHBape 1 eBpaiie. B 20 myHKTax nemepHoro Kom-
IieKca MPOU3BOJUINCH MOHUTOPUHIOBBIE U3MEPEHUS TEMIIEPATyphl BO3AyXa, TEM-
repaTypbl BOJOTOKA M TEMIIEPaTypbl CTEHKH. MEXIy STUMH 3aMepamMH Obun
YCTAHOBJIEHBI JOCTOBEPHBIE PErPECCUOHHBIE CBA3HU, IPUUYEM ITapaMETPhl IMIIHPUUIE-
CKHUX 3aBHCUMOCTEH OBUTH pa3lIndHbl, COOTBETCTBEHHO, /UIS TICLIEPHBIX ITOJCHCTEM
Bonbinas Boponnosckas u Jlabupunrosasi. Pe3koe n3mMeHeHHe 1OroJis! MpHUBENIO K
OypHOMY TasTHHIO CHETa M N3MEHEHHMIO M0I3EMHOTO THPOIOTHYECKOTO PeXKUMa. ITO
OTPa3MIOCh U Ha IIPOBOIUMBIX TEMIIEPATYPHBIX U3MEPEHUSIX: TEMIIepaTypHbIEC 3aBU-
CHMOCTH THIIA BO3yX-BOJIOTOK OOBEANHIIINCE B €MHYIO C COOTBETCTBYIOIIUMH HO-
BBIMM (DYHKIMOHAJBHBIMM IapaMeTpamMu. Takum o0pa3oMm, TeMIepaTypHbIH
MOHHUTOPHHT TEHIEPHBIX KOMIIJIEKCOB, B KOMIUIEKCE C JAPYTMMHU HAOIIOACHUSIMH,
MOXKET JJaTh NH(POPMALUIO U CBI3HOCTH BHEIIHE Pa300IIEHHBIX KAPCTOBBIX CUCTEM.

ABOUT CERTAIN POSSIBILITIES OF KARST SYSTEMS MONITORING
USING THERMOMETRY METHODS

V.L. Barabanov,* V.B. Ziryanov **
* Institute of Oil and Gas Problems, RAS, 119333, Moscow, ul. Gubkina, 3.
**VNIIGeosystems, 117105, Moscow, Warsaw Highway, 8.

Large Vorontsovskaya and Labirintovaya karst subsystems located on the south-
western slopes of the Greater Caucasus, are connected by narrow passages, so hy-
drologically, they are a single object, but most of the year, they are characterized by
independent temperature regimes. Common temperature is established during sudden
floods caused by abundant snow melting on the surface. It was such a moment that
was recorded in the thermometric studies conducted in January and February. In 20
points in the cave complex temperature monitoring of air, water flow and of the wall
was made. Reliable regression relations were established between these measure-
ments, with the parameters of empirical relationships being different, respectively,
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for the cave subsystems of Bolshaya Vorontsovskaya and Labirintovaya. Sharp
change in the weather led to the rapid melting of snow and underground hydrological
regime change. This was reflected in the ongoing temperature measurements: tem-
perature dependences of air-to-water flow type merged into a single one with appro-
priate new functional parameters. Thus, the temperature monitoring of cave
complexes, together with other observations, can provide information about connec-
tivity of externally separated karst systems.

KOMILIEKCHBII1 MOHUTOPUHI KAPCTOBBIX ITPOIIECCOB B
PAMOHAX MHTEHCUBHOI'O PABBUTHSI TYPU3MA U PEKPEALIUU
N.B. Jlanuosa, H.A. XKypasnésa

OAO «ITpon3BoCTBEHHBIN M HAyYHO-UCCIEI0BATEIBCKHN HHCTUTYT 10 MHKCHEPHBIM U3bICKAHUSM B
crpoutenbeTBey, 105187, r. Mocksa, OxpyxHOii poe3a, 1. 18

OO0IIeH3BECTHO, YTO TYPU3M U PEKpealus OTHOCITCS K HanOoIiee IPUOBLTEHBIM
OTpacisiM SKOHOMUKH U 3a4aCTYIO SIBIISTIOTCSI 00JIee BBHITOAHBIMH, Y€M TIPOMBINUICH-
HOCTb WJIU CeJIbCKoe X031cTBO. [10 maHHbiM BeeMupHoOl TypHCTCKOM OpraHu3auuu
(BTO) Typu3m 1o MEpOBOMY 00BEMY JTOXOIOB 3aHHMACT ISATOE MECTO CPEIIU CaMBIX
s eKTuBHBIX oTpacieil (rmocie HedTIHOH, HH(POPMAIIMOHHOM, HTOPHO-Pa3BIIeKa-
TEJIBHOI U aBTOMOOWIIBHOIA).

Kapcryromuecst mopoipl MIUPOKO MPECTABICHBI TPAKTUYCCKH BO BCEX PETHO-
HaX 3eMHOTO MIapa, 4YT0, €CTECTBCHHO, IPUBOUT K 3HAYUTCIIEHOMY PacIIpOCTpaHe-
HUIO KapCTOBBIX IPOLIECCOB U KAPCTOBBIX (popM penbeda.

PazBuTHE KapcTa co31aéT COBEPIICHHO YHHKAIBHBIC 00BEKTHI IIPUPOJIBI H JIAHI-
madTeL, B psiic MECT CYIIECTBCHHO TIOBBIIIAs )KUBOITUCHOCTD M aTTPAKTHBHOCTB TEP-
putopuii. KapcroBeie ¢opmbl penbeda (Kappbl, BOPOHKH H 03Epa, KapCTOBBIC
KOJIOAIIBI U IIAXThI, BEITSHYTHIC 3aMKHYThIC KOTIOBHHEI - CIICIIBIC JIOJUHEI, ITEIICPhI
Y TOPHBIC OCTAHIIBI) IHPOKO MCIIONIB3YIOTCS ISl KCTPEMAIIBHOTO, CIIOPTUBHOTO U
[TO3HABATEIILHOTO Typu3Ma. Psii 00bEKTOB, B OCHOBHOM, MEIIEPHI U 03&pa, MpHMe-
HSIIOTCS TS JIe4e0HO-03I0OPOBUTEIIEHBIX LIEIICH.

B T0 e Bpems KapCcT OTHOCHUTCS K OMTACHBIM 3K30T'¢HHBIM I'€0JIOTUIECKHAM IPO-
meccaM, BeCbMa IMHAMHYHBIM M OBICTPO Pa3BUBAIOIIUMCS, U 3a9aCTyIO B KapCTO-
OMMACHBIX pailOHAX TYPHUCTCKO-PEKPCAIIMOHHBIC OOBEKTHI IOIBEPTAOTCS PHUCKY
pa3pyIuieHus.

[Ipu opreHTaNNU Pa3BUTHUS B PETHOHAX TYPUCTCKO-PEKPEAIIMOHHOTO IPHPOIO-
ITOJIb30BAHUS HA IIEPBOE MECTO BBIXOASAT IMPOOJIECMBI 00eCIIcUeHHsT 0€30ITaCHOCTH OT-
JBIXAIOIINX W CHW)KCHHS BCPOSITHOCTH HKOJOTHYECKUX PHUCKOB, CBSI3aHHBIX C
MpoIeccaMu KapcTooOpa30BaHuUsL.

Hawubonee 3(pekTHBHBIMUA METOJTAMU CHIDKCHUS PUCKOB B KAPCTOOIIACHBIX paii-
OHaX SIBJIICTCS MOCTOSIHHOE HAOMIOCHIE (MOHUTOPHHT) U IPOTHO3 Pa3BUTHS CUTYa-
WY TIPY PA3INIHBIX CHECHAPHSIX Pa3BUTHS MPOIECCOB. TakmM 00pa3oM, pa3padboTka,
OpraHu3aIUs U MPOBEICHUE MOHUTOPUHTA KAPCTOBBIX MPOIIECCOB IS TYPUCTCKO-
PEKpEalMOHHBIX PAallOHOB SBJISICTCS BEChMa aKTYaJIbHOW MPOOIEMO B HACTOsIIIEE
BpEMSI.
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COMPREHENSIVE MONITORING OF KARST PROCESSES IN AREAS
OF INTENSIVE TOURISM AND RECREATION DEVELOPMENT
1.V. Lantsova, N.A. Zhuravlev

JSC “Production and Research Institute for Engineering Survey in Construction,” 105187, Moscow,
Okruzhnoi Proezd, 18

It is well known that tourism and recreation are among the most profitable sec-
tors of the economy and are often more lucrative than industry or agriculture. Ac-
cording to the World Tourism Organization (WTO), international tourism in terms of
world revenues ranks fifth among the most efficient industries (after oil, information,
gaming and entertainment, and automotive).

Karst rocks are presented in almost all regions of the globe, which, naturally,
leads to a significant spread of karst processes and karst landforms.

Karst development creates completely unique natural objects and landscapes,
in some places significantly increasing the attractiveness and picturesqueness of the
areas. Karst land forms (ditches, sinkholes and lakes, karst wells and mines, elongated
closed depressions - blind valleys, caves and rock outcrops) are widely used for ex-
treme, sports and educational tourism. Some objects, mostly caves and lakes are used
for therapeutic purposes.

At the same time, karst refers to dangerous exogenous geological processes,
very dynamic and rapidly developing; and in such areas tourist and recreational fa-
cilities are often at risk of destruction.

When targeting development of tourist-recreational nature management in the
regions, there come to the fore the problems of ensuring the safety of tourists and
minimizing the environmental risks associated with the karst processes.

The most effective methods to reduce risks in karst areas are constant surveil-
lance (monitoring) and forecast of the situation development at different scenarios
of the processes. Thus, the development, organization and monitoring of karst
processes for tourism and recreational areas is a highly topical issue at the moment.

CO3JIAHUE 3D-MOJIEJIN
MOJIOCTEN KYHI'YPCKOM NEIEPBI

H.IT. [TanuykoB
Kynrypckas naboparopus craponap ['oproro uaeruryra YpO PAH, 1. Kyrryp

[TosiBrieHUE ANIEKTPOHHBIX CPEJICTB U3MEPEHMSL, PUIIEIINM Ha CMEHY ONTHUKO-
MEXaHUYECKHUM, TT03BOJIMIIO BBIIOIHUTD 3-X MEPHYIO TeoMeTpr3aluio nonocren Kyn-
rypckoit Jlensnoit netepst (KJIIT) u JlenstHo# TOpBI.

3-D reomeTpuzaiiyst HO3BOJISIET BBINOIHUTH aHAIN3 B3aUMOPACIIONOXKEHHUE Kap-
CTOBBIX ()OPM Ha TIOBEPXHOCTHU M BBIXOJIOM KapCTOBO-00BAIBHBIX OTJIOXKCHUH B TIO-
JIOCTSIX.

3-D reomerpusanus nonocteir KJIIT Ber3BaHa HEOOXOIUMOCTBIO PEIICHHS Clie-
JYIOIIHX 33]1a4: aHAJIN3 TEOMETPUICCKIX U (pr3uko-xuMudeckux napamerpos KJIIT;
HU3yYEHHUE KapCTOBBIX MIPOLECCOB; aHAIU3 YCTOMUYHUBOCTH KaPCTOBBIX MOJIOCTEH B paz-
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HBIX T'€OJIOTUYCCKUX YCIIOBUAX (I)OpMI/IpOBaHI/ISI BMCHIAOIIUX IMOPOA; NPOTHO3 JIO-
KaJIbHBIX 30H OIIACHBIX I10 O6pyHIeHI/IIO CJIOCB B KpPOBJIC HOHOCTCﬁ; HWHXCHCPHBIX.

3D- MODEL DEVELOPMENT OF KUNGUR ICE CAVE CAVITIES
N.P. Pancukov
Kungur stationary laboratory of Mining institute of Ural branch of RAS, Kungur

Appearance of electronic measuring devices, replacing optical-mechanical de-
vices, allows performing three-dimensional geometrization of cavities of Kungur ice
cave (KIC) and Ice mountain.

3-D geometrization allows performing analysis of karst forms configuration at
the surface and karst-landslide deposits in cavities.

3-D geometrization of KIC cavities is generated by need of solving following
tasks: analysis of KIC geometric and physico-chemical parameters; study of karst
processes; analysis of karst cavities stability in various geological conditions of en-
closing rocks formation; forecast of localized dangerous areas with respect to down-
fall of layers in cavities roof; engineering.
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