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®OPMBI ITPOSIBJEHUA TEKTOHUYECKOU AKTUBHOCTH

B PBIXJIBIX OTJIOXKEHUAX U METO/AbI UX U3YUEHUS
(HA ITIPUMEPE IOT'A HPKYTCKOI'O AM®UTEATPA)

Texronuyeckas akTHBHOCTb TEPPUTOPHH ONpeIesIAeTCs IPUCYTCTBHEM Ha HeH aKTHBHBIX Pa3phIBHBIX
HApYIIEHWH pa3sHOI0 HEPApXUYECKOrO YPOBHS, a Takke OJIM30CTBIO CEHCMOIeHEPHPYIOLIHMX pa3jIoOMOB,
[MPOsIB/ICHHE TEKTOHHYECKOH AKTHBHOCTH KOTOPBIX PacIpOCTPaHsETCsl Ha M3y4aeMyl TEPPHTOPHIO.
MMy IbCHBIE 1OIBIOKKH 110 aKTHBHBIM Pa3lioMaM BeAyT K 00pa30oBaHMIO IIOBEPXHOCTHBIX M MOrpebeH-
HBIX IMAIEOCEHCMO/TUCIIOKALMH, 1ePOPMHPYIOIMX PHIX/IbIE OTA0MKEHHA U Pas3/IMUHbIC 3JIEMEHTHI pefibe-
da. B ppIXJIBIX OTJIOKEHHMAX re0apXeoIoru4ecKuxX 00bEKTOB YacTO BCTPEYatOTCs TPELIMHB], 00pa3oBaH-
HBIC TPH COTPACEHHH OT MECTHBIX W YJICHHBIX 3€MIETPACEHHH, a TakKe CKpbITas TEKTOHHYeCKas
TPELLMHOBATOCTD, AB/LIFOLIAACS CJICCTBHEM BO3ICHCTBHA I0JIEH IVIABHBIX HOPM@ILHBIX HalPsyKCHUN
Ha TOJILILY OCAaZO4HOIo Yexna. OctaHoBHMCA IMOAPOOHEE HA BHILEIIEPEUYHC/ICHHBIX IIPUMEpaX IposBJIe-
HHSL TEKTOHHYECKOH aKTUBHOCTH M METO/IaX MX H3y4YCHHS.

J1y1s BBIsSIBIIEHMSI pa3pbIBHBIX HApYIEHHI 100 MX aKTHBH3UPOBAHHBIX YYACTKOB Yallle BCEr0 HCIIONb-
3YKOTCS METO/IBI JIMCTAHIMOHHOIO 30HMpoBanus. Ha IMpoTsoKeHMH MHOIMX JIET U1 PEICHHA pasiiny-
HBIX Ie0JIOIHYECKHX 3a/1a4, B TOM YHCJIE KapTHPOBaHHA pa3ziloOMOB, UCIIONE30BAIMCE MATEPHAIIBI a3p0-, &
3aT€M KOCMOCBHEMKH, TIpE/ICTaB/ICHHBIE B BUJe (oTon3o0paxkeHHi Ha OymakHOH ocHOBe. B HacTosiee
BpeMs OOJIBIIIOE PACIIPOCTPAHEHHE TMOJYYHWIH IU(POBBIE KOCMOCHUMKKH PAacTEPHOr0 THIIA, HMEIOIIHE
pazuyHoe paspeluenue. CyIecTByOT MOHOXPOMATHYECKHE CHUMKH, IPEJCTAaBICHHBIE OJJHHM KaHa-
JIOM € OIpeJIC/IEHHBPIMH CIEKTPAILHBIMM XapaKTePHCTHKAMH, a TAKKe ITaHXPOMATHYECKHE — MHOIOKa-
Ha/IbHbIE KOCMOCHMMKH. OHH nIpeicTaB/IAaoT ¢ob0i Habop (hailyioB, B KOKIOM M3 KOTOPBIX COAEPIKUTCS
H300payKeHHe OJTHOI'O U TOTrO e Y4YacTKa MOBEPXHOCTH 3eMJIH, CHATOE B pa3IMYHBIX AHalla3oHax JUIMH
BOJIH. Kcronb3oBanue 1pyd QUCTAHIIMOHHOM 30H/IMPOBAHUM Pa3/IMYHBIX KaHAJIOB JHAMA30HOB 3/IEKTPO-
MAarHMTHOTO CIEKTpa (BHAMMOIO; HH(PpPaAKpacHOIo — OJIMIKHEro, Cpe/IHero, TEIUIOBOI0; MHKPOBOTHOBO-
ro) Mo3BoOJSIET MONy4YaTh 0OUIMpHYIO HH(popMalMio 00 00BeKTaX 3eMHOH IOBEPXHOCTH H CTPOCHHH
MOIIOBEPXHOCTHBIX F'OPU30HTOB, O COCTOSHUU U JIMHAMMKE ITIPHPOHOMH cpe/ibl [ A3POKOCMHYECKHE Me-
TO/BL..., 2000]. Beibop kananoB 3aBHCHT OT npeaMera u3y4eHus. [Ipu nenmpupoBaHHK paspbIBHBIX
HapyLUEHHH [Ie/1eco00pa3HO HCTIONB30BATh YepHO-0e1oe W300paXeHHe OJHOr0 U3 KaHaloB BHIMMOIO
muanasoHa JuH BoJH (0,38 — 0, 78 Mxm), a Taioke HauOosee 6J1aroNpUsATHYIO IS M3yUYeHHA pa3ioOMOB
KOMOHHALHIO TpeX pas/M4HbIX KaHaoB (R — kpacHbid, G — 3enenbiit, B — cunmif): R — cniekTpaneHbi
muanasoH 0,76 — 0, 90 mxM, G — 0,63 — 0, 69 Mxm, B — 2, 08 — 2, 35 mxm. MunumansHas o0paboTka
CHHMKOB JIOJDKHA BKJTIOYATh B ¢e0 paccpeloTOUeHHE, HOpMATH3ALHIO B GHIBTpalvio U(pPOBLIX 3Ha-
YEeH1H CNIEKTPAIbHOM OTpaXKaTeNLHOM CIIOCOOHOCTH 00BEKTOB U reorpadHIeCKy O MPHUBS3KY.

Pa3phbIBHBIE HapYILIIEHHs, KaK CO CMEIleHHeM, Tak H 6e3, I0CTaTOYHO JIErKo JACIIH(PHPYIOTCS Ha KOC-
MOCHHMMKaX. [IpH MX BBIIBJIEHHHM HCNONMB3YIOTCA reoMOp(OIOrHYeCcKHe, CTPYKTYpHbIE H reo00oTaHHYe-
CkHe npusHakd. OTpakeHHe paslioMoB B penbede npossigercs B (popMe TEKTOHHYECKHX YCTYIIOB (PHC.
1), IpAMOJIMHENHEIX OTPE3KOB JOJMH pPeK, TeKTOHMYEeCKHX IMOJTHOKHUM CKJIOHOB, CKBO3HBIX IOJIHH, a
TaKoKe B BHJIE IpeOelIKoB B pebede, 0bpasyeMbIX KpeIKHUMH KHIBHBIMH TIOPOJAAMH, BHITOJHAFOIIMMH
MOJIOCTH pa3ppIBOB. OCHOBHOH CTPYKTYPHBIA NPHU3HAK HAIMYMS pa3djioMa - HApyIUEHHE CIUIOLIHOCTH
Me0JIOrMYECKOH CTPYKTYpPhI B BEPTHKAILHOM M MOPU30HTATbHOM HalTpaBiieHusX. I 'eoboTaHHYecKue 1npH-
3HaKH NMPOABJIAFOTCA B [IPHYPOUYEHHOCTH K JIMHUAM Pa3IoOMOB OIPEACTICHHOH pacTUTE/IBHOCTH. BaxkHbIM
H XapakTepHbIM I[IPU3HAKOM U1l BEPTHKATBHBIX H KPYTONAJAIOUMX Pa3/ioOMOB SB/ISETCS HX MPSMOJIH-
HEHHOCTb, XOPOIIIO BBIIE/IAIOLIAACS CPe/IH IPOYMX KOHTYPOB Ha CHUMKaX. Jlydile Bcero, Kak IpaBHIIO,
AeIU(PUPYIOTCS MOJIO/IbIE WIM aKTHBM3HPOBAHHBIE JPEBHUE pasjioMEl, 00Najaroume HanOOo IbLIMM
KOJIMYECTBOM ITPH3HAKOB JUIS CBOETO BBISBJICHUS.
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Puc. 1. Texkmonuueckuii ycmyn Aaape-beabckozo paznoma

[Tpu BusyaneHOM AelM(pUpOBaHKH, B 3aBUCHMOCTH OT paspelleHHs CHUMKA, H3Y4YaloTca KaK KpyIl-
Hbl€, TAK W MEJIKHE IEMEHTHI pesbeda. Hanpumep, Ha cHMMKaX, oXBaTbBaroILMX TeppuTopHio 180 Ha
180 xm (Landsat TM, ¢ paspeiuennem 28 M), MOXHO HaOMIOAATh CETMEHTALAIO [POTDKEHHBIX Pa3phiB-
HBIX HapyIllEHHH, Ha CHUMKaX ¢ Oosee BLICOKMM paspelueHHeM (Takux kak ASTER, ¢ MakcHMaTbHbIM
paspelueHueM 15 M) MOXKHO H3Y4aTh JIeTATbHOE CTPOSHHE Pa3fioOMOB H APYTHX HHTEPECYIOLMX Hac 00b-
€KTOB.

Jlasg 06paboTKH LM(POBBLIX KOCMHYECKHX CHUMKOB NPEIYCMOTpPEH LeNbIH P KOMITLIOTEPHBIX ITpo-
rpaMM. Cpei HHX MOKHO BBIIC/IHTL MHOTO(YHKIIMOHATBHYH aMepHKaHCKyto nporpamMy ENVI (En-
vironment for visualizing images), koTopasi, 0/jHa H3 HEMHOIHX, T103BOJIAET paboTaTh ¢ KOCMOCHMMKAMH
ASTER. Ilocneaune umeloT Z0CTaTOYHO BRICOKOE paspelneHue (10 15 M B IHKcele) M AB/ISIOTCS Hau-
Oosiee OCTYIHBIMHU Ha PbIHKE MATEPHATIOB AMCTAHIIMOHHOTO 30HIHPOBAHMS.

Hapsty ¢ kocMOCHMMKaMH 1iesiecooOpasHo Takoke MPOBOAMTH ACIM(PHPOBAHUE TONOrpadhHYECKHX
KapT ¥ LIM(pPOBBIX MoJIeleii perbeda, KOTOpbie HECYT AOMOIHUTENBHYIO HH(OPMAIIHIO, TIO3BOJISIOLLYIO
Ooniee NOHO OXapaKTEPH30BATh H3YUYaeMYIO TEPPUTOPHIO.

JI14 u3yyenns cnenos naneoseMIeTpsACeHHN (TOBEPXHOCTHBIX H MOIPEOCHHBIX ceHCMOIUCIIOKALIHIA)
HCTIONB3YeTCA NaIeOCCHCMOTeOTIONHYeCKHi MeTozl, paspaboraHHbif B MHcTHTYTE 3eMHOI kopel CO
PAH. D101 METO1 OCHOBBIBAaETCA Ha BhIjIEIEHHH NPAMBIX ¥ KOCBEHHBIX MIPH3HAKOB, BBIPAKEHHBIX OCTa-
TOYHBIMH JieopMalaMK pesbeda B IUICHCTOCEHCTORBIX 00/1aCTIX CHIBHBIX NAE03eMIETPACEHHI. 3a
nocieHee AecaTiieTHe pa3paboTaHbl HOBBIE METOAMYECKHE PHEMBI H TTOAXO/IBI K BBIIETCHHIO H H3Y-
YEHHMIO JIHUUEHTPATBLHBIX 00/1acTel CHIBLHBIX NManeo3emierpaceruit. Ocoboe MecTo MpH 3TOM 3aHHMAeT
H3y4YECHHE BHYTPEHHErO CTPOEHMs CEHCMOINeHHBIX HAe(OpMalHii BO BCKPBITHIX TPAHIICAMH aKTHBHBIX
paziomax. K ceficMOreHHbIM OTHOCATCS pasphIBHEIE Ie(OpMAIIMH, BO3HHUKIIME B Pe3y/IbTaTe MMITYJIhC-
HbIX MOJBIKEK 10 pa3ioMaM H CMELIAIOLIME YeTBEPTHYHbIE OT/I0XEeHHA. OCHOBHBIM MPH3HAKOM HM-
My I,CHOCTH SBJIACTCA 3aMeyaThlBaHHE CMELICHHH Oonee MO3IHMMH OT/IOKEHHAMH C YBEIHUYEHHEM aM-
TUMTY/] cMeLeHus B Gosiee apeBHKX 00pasoBaHusX. Tak, K MorpebeHHbIM TEKTOHHYECKHM JedopMaliy-
AM OTHOCHTCSA CEHCMO/IMC/IOKALMA, 3areyaTaHHas B OCAZ0YHBIX TOJINAX IMO3IHEUIEHCTOLEHOBOrO BO3-
pacTa Ha reoapxeonoruieckoM odbekTe «CocHoBka» [Uumnzy6oB u ap., 2001; ApxaHHHKOBa, ApyKaH-
HuKkoB, 2005]. OHa npejcTaBiieHa cHCTEMOR cyOnapaieNbHbIX Pa3BETBISIOLMXCS TPELMH, 06pazo-
BABLLIMXCA [IPH UMITYJIGCHBIX TEKTOHHYECKHX MOIBHXKAX B3OPOCOBOrO Xapakrepa U CMELIAIOMX NOpH-
30HTBI MECHaHbIX OTI0KeHHH (puc. 2). ITocneanme npeacTaBieHs! NepecianBaHHEM CpEIHE- H MEJIKO-
3EPHHUCTBIX IECKOB M cyneced. Hanbonee kpynHas Tpenmza cMeliaer 60bILIYIO YacTh CTEHKH paspesa,
HMEIOLLeH CyOIIMPOTHOE NPOCTHPAHHE, M MPOCNEKHUBACTCS B IIECTH 3aUMCTKAX, NPOMHIEHHBIX BIOMb
paspbiBa. B HIKHEH YacTH pa3pesa 3aMKCHPOBAHO MaKCHMAIBHOE CMEILIEHHE M0 TUIOCKOCTH ¢ a3iMy-
ToM najgenns 150-165° u yriom najgenns 65-70°, Kotopas yXOIHT U HIDKE 3a Tpe/Ie/Tbl 3a4MCTKH. AM-
IUTHTYJIa CMEILEHHA B HWOKHEH €€ YaCTH JIOCTHUraeT 25 CM, IOJOCTh pa3pbiBa 3allojIHeHa [IeCKOM MOLL-
HOCTBIO /10 | eM. B cpejHeit 4acTu — aMILTMTYJa CMEIIeHHS N0 OJTHO M3 BeTBeH pa3pbiBa (BOCTOYHOM)
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14 cM, o apyroii (3anamHoit) — 9, B BepXHeH YacTH 3a4HCTKH 00111as aMIUIMTY/1a CMELICHHA OKO0J10 17
cM. Bolue 1o paszpesy Takke (PMKCHPYHOTCS HECKOJIbKO BETBEH pa3spbiBa, OCHOBHBIE H3 KOTOPBIX HMEIOT
asumyT nazeHus 140-145°, npu arom yroa nafenus binosiaxusaercs 10 40°. MakcuManbHas aMILH-
TyJla CMeLIeHHA 110 OJIHOM W3 TPELIMH BepXHeH 4YacTH pa3pbiBa 12 cM, OHa NOCTENEHHO YMEHbLIAETCA
BBEpX 110 paspe3y JI0 MOJHOro 3aTyXaHus. Beiuie paspbIB 3anevatad Heae(opMHpPOBAHHBIMA paHHecap-
TAHCKMMH (3/16Ch U HIKE CTpaTUrpadus OT/IOXKEHHH, HX BO3PaCT H YC/IOBHA (DOPMUPOBAHHA OITpees-
mick . A. BopoOreBoil) otnoxennsmu, Takum o0pa3oM, BO3pacT JMCIOKAUMHA — npejacapraHckuil. B
JAYMCTKAX HA HIDKHMX FMIICOMETPHUYECKHX YPOBHAX 0OHapyieHbl CyOBepTHKaIbHBlE JaHkooOpasHble
CJIOM Pa3yIIOTHEHHBIX MecKOB ¢ npocTpanueM 150°. OHH HMEIOT cepoBaTy O OKPAcKy M0 CPaBHEHHIO
¢ PbDKEBATO-JKENTHIM OKPACOM BMEILAIOIIMX NeckoB. [IpocTHpaHHe TakuX «J1aeKk» MepreHMKYJIApPHO
NPOCTHPAHMIO BBILIE OMUCAHHBIX TpelMH. BeposTHO, 3TO 30HBI pacTsKeHUA, CONPOBOXIAtOLIME B30PO-
COBbIE MOBHAKKY MO pa3ioMy. MaruuTya naneo3eMIeTpsAceH s, pacCuMTaHHas 10 aMIUTHTYe CMe-
wienns, cocrapnset 6,1 [Yunuzybos u ap., 2001], 4yTo COOTBETCTBYET HHTEHCHBHOCTH COTPACEHHS TIPH-
OnusutensHo B 8 Gavwio. OOHapykeHHe C/1eI0B MaTe03eMIETPACEHHH B Ipeaeiax reoapxeosioriye-
CKHX 0OBEKTOB € OTpee/ieHUEM MX BO3PAcTa U MOLIHOCTH HIpaeT BAXKHYIO PO.Ib B YCTAHOBJIEHHH I1e-
PUOIHUHOCTH MPOSIBIICHUS KPYNMHBIX CEACMUYECKHMX CODBITMI HA M3y4aeMOH TEppHTOPUH M MX BO3-
MOXHOTO BJIMSIHMS Ha MUTPALIMIO YeIOBEKa.
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Puc. 2. Hoepebennan celicmoouciokayus, 6ckpuimas na 2eoapxeonocuveckom obvexme «CocHoexkay

Jledpopmartiu nosanenneRcToLEH-TONOLEHOBBIX OTIOXEHHH, CBA3AHHBIE C VIATEHHBIMU 3eMJIETPS-
CEHHAMH, ObLIH 3a(pHKCHPOBaHbI Ha TeppHTOpHH I. UpKYyTCKa BO BpeMs peKOTHOCLIMPOBOYHBIX H Clla-
CaTe/lbHbIX padoT Ha KOMILIEKCE apXxeoIorHyeckuX oObekToB « AHrapckuii Moct (JieBbii Geper)». B
pszie 1y poB W TpaHileH ObLIH OOHAPY’KeHbI TPELMHBI TEKTOHMYECKOTO POMCXOMKICHHS, CMEIato-
lMe pa3aMyHbIE JaTHPOBaHHbIE TOPH30HTHL. B pesyinbrare uccrnenoBanuit gedopmalinii B MX npo-
CTPaHCTBEHHOH NMPHYPOUEHHOCTH K TEM HJIM HHBIM FOPH30HTAM YETKO YIa10Ch BBIIETHTE TOJIBKO JBa
CEACMHYECKHX COOBITHSA — O/IHO M3 HUX Mpou3ouwio 14 Teic. 1. H., aApyroe — B paiione 9-11 Toic. jer. B
OCTATBHBIX CITy4asX MOXHO J1aTh TOJIBKO OTHOCHTEIBHBIN Bo3pacT — Mosoxke 11 Teic. et. Hajgo otMe-
THTB, YTO B 3TOM IIPUMEpE BCE M3YUyaeMble TPELMHbI MMEIOT cOPOCOBBIA XapakTep, YTO HEMHOIO OC-
JIOXKHAET UX JIHArHOCTUKY KaK TEKTOHMYECKHX. TpelHb! cOPOCOBOTO XapakTepa B PhIXJIbIX OTJIONE-
HHSIX MOTYT (POPMHPOBATLCA KaK BO BPEMS TEKTOHUYECKHX COOBITHI, TaK M B pe3yJbTaTe [PaBHTALH-
OHHBIX MJIM MEP3/IOTHBIX MPOLECCOB. B ciyyae rpaBUTALMOHHOIO MPOUCXOMKIACHUS a3UMYT [MajIeHHS
MIOCKOCTEH CMECTHTEJICH JA0DKEH COOTBETCTBOBATh HAIPABICHHUIO NAJCHHS €CTeCTBEHHOIO CKIIOHA.
[TockosbKy paiioH HccneloBaHHi HaXOUTCS Ha Teppace JieBoro Gepera p. AHrapbl M €CTeCTBEHHbII
CKJIOH B 9TOM MeCTe CIyCKaeTcs K peKe, TO NajeHHe TPEeLIMH, B cllyyae HX rPaBUTAlIHOHHOTO MpPOHC-
XOXICHHS, JOKHO OBITh B CTOPOHY PeKH, T. €. Ha CEBEPO-BOCTOK. B HalleM ciyyae GO/BLIMHCTBO
TPELLHMH MaJaeT B FOro-BOCTOYHOM HAIPaB/IEHHH, @ HEKOTOPBIE H3 HHUX — B IOr0-3anajiHoM, T. €. B CTO-
POHY, 00paTHYO NaJIEHMIO €CTECTBEHHOIO CKIOHA. Y10 KacaeTcss MOPO3HOTO BapHaHTa IIPOHCXOKIE-
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HHA TPEILMH, TO 3€Ch OCHOBHBIM KPUTEPHEM OLIEHKH SBJIAETCH TO, YTO BBIABIEHHBIE PA3PbIBbI CEKYT
H CMEIIAloT 00pa3oBaHHbIC IIPH 3aMEP3aHHH W OTTAHBAHHMM CTPYKTYDBI, Takue Kak npopaboTaHHBIE
cOMUG(IOKCHEM CJIOH H MOPO3HBIE KIHHBS, TakiM 00paszoM, 06pa3oBaHHe TPEIMH IIPOH30LLIO 1103~
HEE M He CBA3aHO ¢ aKTHBHO MPOUCXOMAIMMH B TO3IHEM IUIEHCTOLIEHE MEP3IOTHBIMH IPOLIECCAMH.
3aMKCHPOBAHHBIE Pa3pHIBHEIE HAPYIIEHHS, CMEIAIOINE 0CAI0YHEIE CJION ¢ aMIUTUTYI0H 10 40 oM,
MOTUIH OBITh Pe3yJILTATOM KPYIHBIX TPAH3HTHBIX 3eMJICTPSCEHMH, IpoH30oIe X okomo 14 u 9-11
ThIC. JI. H.. [locneaHsas natupoBKa IOATBEPXHIAAETCH NaTe0CEHCMOreoIOTHYeCKHMHE NaHHBIME, CBH/IE-
TENLCTBYIOIMMH O TOM, YTO B PaHHEM T'OJIOIIEHE HMENI0 MECTO MOILIHOE 3eMJIETPSACEHHE C pasphIBO-
obpazoBanmeM B 30He TyHkuHCKoro [Yummsy6or u ap., 2003] u I'masroro Casrckoro [Yumusy0os,
Cwmexams, 1999] paznomoB, KoTopoe, 6e3yCI0BHO, A0DKHO ObUTO BBI3BAaTh CHJIBHOE COTPACCHHE Ha
TIpEUIEraroLIEN TEPPUTOPHH.

KpoMme pa3pbIBOB O CMEIIEHHEM, Ha Ie0apXeosJOrHyeckiX 00BeKTaX 4acTo MOXHO OOHapyXHTh
CKPBITYIO TEKTOHHYECKYIO TPELIMHOBATOCTh (IPH YCNOBHM JOCTATOYHOH IIOTHOCTH OTI/IOMKEHHH).
Kak u3BecTHO, B TOMIIE 3eMHOH KOpBI IOPOJIBI HAXOAATCA B €CTECTBEHHOM HAlPSKEHHOM COCTOA-
HHU B YCJIOBHSX BCECTOPOHHErO CKaThs. JInib BOMH3M pas/MuUHbIX HapYLICHHH B Cpelie MPOHUCXO-
JMT OTIpeJie/IeHHOE YIOpAI04YeHHE BEKTOPOB JEHCTBYIOIIMX HANPsHKEHUHA. DTO NPUBOJHT K BO3HHK-
HOBEHHIO IUIACTUYECKUX WM Pa3phIBHBIX AedopMaliif 3eMHBIX CTI0EB H MOJABIKKAM II0 YKe Cylle-
CTBYIOLIMM Pa3phIBHBIM HApYIICHHAM pasHOrO HEpapXH4ecKoro ypoBHS. TpelIMHOBATOCT B PhIX-
JIBIX OTVIONKEHHAX (popMHpyeTcs TOra, Korja OHH HaXOAATCA B IPOMOPOKEHHOM COCTOSHHH, T. €.,
obnajaioT colicTBaMu TBepaoro Tefa. OOHAPYKHUTH Xke TaKylo TPELHHOBATOCTH MOXKHO H B OTTa-
MBLIMX PBIXJIBIX OTIOXEHHUAX IPH AKKYPaTHOM pacKalbIBAHUH B €CTECTBEHHBIX M HCKYCCTBEHHBIX
oOHaXEeHWAX M CTEHKaX ropHbIX BeIpaOoTOK. OpHEHTHPOBKA BEKTOPOB ITIABHBIX HOPMAa/IbHBIX Ha-
NpsDKEHAH MOXKET OBITH BOCCTAHOBJIEHA METOJAMH CTPYKTYpPHOM I'e0oNorHu 1o 0COOSHHOCTAM pH-
CYHKAa TeKTOHHYECKOH TPEIMHOBAaTOCTH HA CNELMAbHBIX JuarpamMMmax. Mbl 0ObIMHO HCIIONb3yeM
MeTo1 aHanmu3a Tpetd M.B. ['30Bckoro [I'30Bckmii, 1975]. On 3akimoyaeTcs B H3Y4CHHH CKOJIOBBIX
pasphIBOB, BOSHHKAOLIMX 107 AeHCTBHEM HArpy3Kd H COBINAJalOIHX ¢ AEHCTBHEM MaKCHMAaTbHBIX
KacaTeIbHBIX HANPOKEHHH M TeM caMbIM OJHO3HAYHO CBA3AHHBIX C IVIABHBIMH HOPMAIbHBIMH Ha-
NpsoKeHUsAMH. Bo BpeMs I1MOJIeBbIX paboT NMPOHU3BOJMUTCA 3aMep JJIEMEHTOB 3ajlleraHHsA TEKTOHHYE-
CKHX TPEUIMH H YCTAHOBJEHHE (EC/TH 3TO BO3MOXKHO) HX CONMPKEHHOCTH. MaccoBble 3aMephl Tpe-
II[UH 0DpabaTkIBalOTCA C HCIIONB30BaHHEM cTepeorpaguyeckoi ceTkd Byibda myTeM nocrpoeHus
c(eporpaMM TEKTOHHYECKOH TPEIHHOBATOCTH M BOCCTAHOBJIEHHA 110 HUM OPUEHTHPOBKH BEKTOPOB
IJIaBHBIX HOPMAIBHBIX HaNpskeHui. MakcHMyMBbl TPEILIMHOBATOCTH Ha ceporpaMMax MOryT yKa-
3bIBATh Ha MPOSBJIEHHE aKTHBHOCTH TOTO HJIM MHOTO Pa3ioMa, B 30HE BIMAHUSA KOTOPOTO IPOUH3BO-
auTcd u3MmepeHue. Tak, paboThl, NpoBEeSHHBIE BJIOJb 30HEI AHTapCKOTo pa3jioMa, IMO3BOTHIM YCTa-
HOBHTH CTE€MEHb €10 aKTHBHOCTH Ha Pa3HBIX y4acTKaxX [ApxaHHMKOBA U Jp., 2006].

AXTHBHOCTh AHTapCKOI'0 pa3/iomMa, MPOTATHBAIOLIEr0cA OT UCTOKA p. AHraphl B CEBEPO-3allaJHOM
HanpaBJIEHHH, ABJIAETCA NpeAMeToM AHCKyccHil, C OJHOH CTOPOHBI, MBI HE HMEEM JaHHBIX O MpO-
JYLMPOBAHHBIX AHIapCKHM pa3ioMOM KpPYIHBIX COBPEMEHHBIX 3€MJIETPACEHHAX, ¢ APYrod — MBI
uMeeM reoMopdororyueckue u CTpykrypHo-reonorudeckue [['magxos, 2001; Cemunckuit u ap.,
2001] nokazarenscTBa €ro aKTHBHOCTH Ha TO3HEKAWHO30HCKOM aTare. AHrapcKHii pasfioM BbIpa-
JKeH B penbede GparMeHTapHO, Iie CpsMICHHbBIE YYaCTKH p. AHrapbl KOHTPOJIMPYIOTCS €0 30HOH,
BILIOTH JIO YCTBSA JIEBOTO NMpHTOKA — p. benoii. [lanee Ha ceBepo-3amaj no HEMY 3al0XKeHa NETIA .
besoi, a 3aTeM OH c1abo BeIpaXeH B penbede.

KoMIuiekcHOe reoapxeonorayeckoe, najieocTpaTurpaguueckoe H CTPYKTYpPHO-TEONIOTHYECKOe
H3y4YeHHe pa3pe30B PHIXJIBIX OTJIOXKEHHWH B OCEBOH 30He AHIApCKOro pasiioMa NO3BOJIMIO BEISBHUTD
TEKTOHHYECKHe Je(pOpMaliH M ONPENEIHTh X OTHOCHTELHBI BO3PACT, YTO UMEET BAXKHOE 3HAYE-
HHE U1 OLIEHKH BpEeMEHH aKTHBH3allMK pasznoma. [IpoBoauMble HaMi McclieIoBaHus OBLTH HaIlpas-
JIEHBl Ha CpPaBHEHHE TEKTOHMYECKHMX Ne(opMallMid, BHIABICHHBIX B pa3pe3ax I03HeneHcToneHo-
BBIX OTJIOXKEHHH reoapxeolorHueckix 0ObeKTOB Ha IBYX pa3sHBIX y4acTKaX ero 0ceBoi 30HEI — IOro-
BOCTOYHOM (pa3pes3 B kapbepe HoBopazBoaHoii) 1 uenTpansHoM (HoBoMabTHHCKMIT paspes).

B otnoxenusx HoBoManbTHHCKOTO pa3pe3a 04eHb aKTHRHO MPOSIBICHB! TPEIMHBI «QHTapCKOT0)

HAIIpABJIEHKA, B TOM 4HCJIe OpUIa 0OHapy»eHa 30Ha Apodnenus (a3. magenus 230 - 240°£75-80°)
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MowuHocThio 10 cM. PaccTosHie MexXy oTAeNbHBIMHU TPELHHAMH B 30He ApobaeHus ot 0,3 1o 1 cm.
Ona paccekaeT Mo3/HEIUIEHCTOLEHOBbIE OT/I0KEHHA H NMPOC/ISKUBAETCS OT HIKHEH yacTH paspesa
JI0 CapTaHCKUX OT/OMKEHHH, I71e «yNnHpaeTcs» B 30HY Aedopmaiuii, npeacTaBleHHYO 00pyLIUB-
wumes OnokoM mosaHecapraHekux (10-14 Twic. neT) omioxkeHuit B paHHecapraHckue (14-25 Thic.
net) (puc. 3). Mbl nonaraem, 4To HaXOKJIEHHE B TONILE PAHHECAPTAHCKUX OT/IOKEHHH pa3apobien-
Horo 6/10ka NO3JHECAPTAHCKUX CBUETEBCTBYET O TEKTOHHYECKOM HMMITYIIbCE B IOCTCAPTAaHCKOE
BpeMs (BO3MOXKHO Ha IpaHHLeE IUielcToueHa-rosonena). Toraa paspelB (NMpeacTaBIEHHbIA 30HOMH
Apo0JIeHHs ) BB HA [IOBEPXHOCTDb, M B MECTE €r0 BbIX0J1a MPOH3011JI0 00pylueHUe (npoceJaHe)
BEPXHHX CII0€B OTJIOKEHHUH. AHAMTH3 MacCOBBIX 3aMepOB TEKTOHHYECKOH TPEILIMHOBATOCTH MO3/HE-
[1eHCTOLCHOBON TOIIM MOKa3al, YTO BBUIEIAIOTCE TPU OCHOBHBIX MakcumyMa (I (235°£80°), 1l
(115°£70°), I (55°£50-70°)), rae Handosiee MHTEHCHBHBIA (MakcuMyM [) oTpaxkaeT TpelHMHOBa-
TOCTb (AHIAPCKOro» HaIlpaB/CHHA, €MY JKe COOTBETCTBYET BhISBIEHHAs B pa3pe3e 30Ha ApodieHus.
[IpocTpaHcTBEHHOE MOJOXKEHHE PEKOHCTPYHPOBAHHBIX (3/1€Ch U jAanee) no metoxy M.B. I'30Bckoro
[['30Bckui, 1975] ocelt rnaBHbIX HOpMabHBIX HanpsxeHuH (o1 83° £ 6°, 62 345° £ 58°, 63 178°
Z 32°) cOOTBETCTBYET MPEUMMYILECTBEHHO CABHUIOBOMY IIOJIHO ¢ CYyOLIMPOTHOH TOpPH3OHTAIBHOH
OCBIO PACTSXKEHHS U cyOMepHIHOHANBHOM HAKTOHHON OChIO C)XaTHA. Beicokas cTeneHs npopadoTKH
MO3AHEMNEHCTOLEHOBBIX OT/I0KEHHH TPEIHHAMH CEBEPO-3anaJHOro MPOCTUPAaHHA H HATHYHE 30HBI
JIPOOJNIEHHS «AHIAPCKOrO» HAIPaB/IEHHA CBHAETENBCTBYIOT 00 aKTHBHOCTH AHIapcKoro pasnoma B
ITOT MNepuoa BpeMeHU. BolsiBiaeHHble nedopMaluy NaneonoBepXHOCTH M03JHECAPTAHCKOro BpeMe-
HY Ha NPOCTHPAHHKU 30HbI ApoOJIeHUs MOIYT ObITh C/IEJCTBHEM HMITYJIBCHON NMOJBHKKHM Ha 3TOM
ydacTKe AHIapcKOro pasnoMa Ha rpaHulie IUIeHCTOLEeHa H ToJoleHa.

Puc. 3. 3ona dehopmayuit na zeoapxeonozuveckom obvekme
« Hosomaremunckuit 6odoszabop», npedcmasnennas oopyuueumca broxkom
NOZOHECAPMAHCKUX OMAONCEHUN 8 PAHNECAPMANCK e

HccneoBanus, NpoBeeHHbIe Ha FOMO-BOCTOMHOM OTpe3ke AHrapckoro pasiioma (paspes B Kapbepe
Horopa3Bo/HO#), MOKa3aIM MEHBLIYIO €0 NPOABIEHHOCTD B TOMIIE MO3JHEIIEHCTOLEHOBBIX OTIOXe-
HUH. B omimume ot HoeomaisTHHCKOrO paspesa, ata Tomua MeHee pasapolsieHa TPeUIHHOBATOCTHIO
(HeT 30H ApoOieHHs U BUAMMBIX CMeLIEHHH ¢1oeB). OHAKO B Hell OTYETIIHBO IPOSB/IEHBI COMPSIKEH-
HBIE CHCTEMbI TPEILMH, KOTOPhIE XOPOLLIO NpopabOTaHbl BTOPHYHBIMH TpoLieccamH (ele3Hsle, Kapoo-
HaTHbIE, MapraHiUeBble KOPOUKH). T pelHEl «aHrapcKoro» HarpasieHHs Ha JdarpaMme TpellMHOBAaTo-
et (MakeumyMm [IT1 (220°£70-90°) sbipaxkersl cnabo. BeposaTHo, 5T0 CBS3aHO ¢ TEM, YTO B IAHHOM paii-
OHe AHIapCKHH pas/ioM He AB/ISETCH eIUHCTBEHHBIM KPYIHBIM AKTHBHBIM Pa3/ioOMOM. Ta TeppHTOPHS
pacrosioxkeHa Oike K akTHBHOM rpanuie CuOMpcKol IuiatopMbl U HAXOMMTCA MOJ BO3/IEHCTBHEM
TEKTOHHYECKHX JiedopMarmii co ctoporbl CasiH M co CTOpoHbI Baiikanbckoi pudyToBO# 30HBI 3716Ch
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3aMeTHA IUIEHCTOLICH-TOIOLEHOBas AKTHBHOCTD Pa3/ioMOB CYOIMPOTHOIO H CYOMEPHIHOHALHOIO Ha-

[paB/IeHHS, OTPKEHHASA B HHTEHCHBHBIX MAKCHMYMaX Ha auarpaMmax TpeiHoBaTocTH (I (160°£80°)
u I (260(80)°£90°)). ConpsvxeHHBIe CHCTEMBI TPEIFH, BBIBJICHHBIC B pa3pese, COOTBETCTBYIOT ITHM
MakcHMyMaM. [IpocTpaHCTBEeHHOE NONTOXKEHHE OCeH IIABHBIX HOPMATbHBIX HanpspkeHnH (o1 120° £ 6°,
02 0° £ 80° 63 210° £ 10°) cooTBETCTBYET CABHIOBOMY IOJIHO C CEBEPO-3allaTHON CYyOrOpH30HTaNb-
HOH OCBIO pacTSDKEHHS M CeBEepO-BOCTOUHOM CyOrOpH3OHTATBHOH OCBIO Ckatus. Kak Ha roro-
BOCTOYHOM, TAK M HA LIEHTPATEHOM VYaCcTKe AHrapcKoro paioMa npeodaiatommM SBISeTCs CIABHTO-
BOE I10JIe HapsDkeHHH. PasBopoT oceif r1aBHBIX HOPMAIBHBIX HAPUKEHHMI B cpeHeM Ha 30° cBs3aH ¢
TEM, YTO Ha yyacTke HOBOMATBTMHCKOIO BOA03ab0opa AHTapCKWi pa3ioM HIpaeT JOMHHHPYIOIIYIO

poib B (pOPMUPOBAHHH TEKTOHUYECKOH TPEIMHOBATOCTH, TOr/a KaK Ha y4acTke HoBopasBoIHOH mpe-
MMYIIIECTBA HMEIOT Pa3IoMbI CyOIMPOTHOTO U CyOMEpHIHOHATBHOTO IIPOCTHPAHHA.

TYHKAHCKMA | [NaBHBIA | AHraperk i
ner | paanom | CanHCKMA | paanom
Hada0 paanom

B —

1000 =
102413415

BOQ m——

Gl N

.._ﬁ '.
3000=f 4l

12000 =
1
13000 =
1
14000 = =S | - MIHTEPEAN BPaubHe, B ROTODEIA
L__._..._._._.. APOMIOILING SSUNATRACEHHE
15000 = e 530 Cpagred BOAACT Nanes-
SEMETRACHMHMA

Puc. 4. Xpononozua naneozemnempacenuii 6 3onax TyHKUHCK020,
I'nagnozo Caanckozo u Anzapcko2o panomos (ccoliku cM. 8 mekcme)
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ITeprobl akTHBH3aIMH pa3IOMOB HANPAMYIO CBA3aHEI C IIEPHOAAMH NPOSABJIEHHSA CEHCMHYHOCTH
Ha M3y4aeMOM TeppHTOpHH. 3a mocrenuue 16 THIC. eT TeppuTopus rora Upkyrckoro amdurearpa
MOABEPraiaCh MHOI'O pa3 CHJIbHBIM 3EMJIETPACEHHMAM, KaK TPaH3UTHBIM, CBS3aHHBEIM ¢ 30HaMH [ 71aB-
Horo CasHckoro, TyHkuHcKoro, [IpuMopckoro u Apyrux pasioMoB, TaK H MECTHBIM, CBA3aHHBIM
r1aBHBIM 00pa3oM ¢ 30HON AHrapckoro pasioMa. [IockosbKy onpeneneHHe Bo3pacThl ajleo3eMIe-
TPSACEHUI He Bcerjaa SBISETCS BO3ZMOXKHBIM, PA3/IMYHBIMH UCC/IE0BATENIMH OBLUTH ITPOJATHPOBAHEI
TOJIBKO 4acTh U3 BhIAEIEHHBIX coObITHH. Ha npuBeieHHOM HHIKE pUcyHKe (pHcC. 4) HaIIAIHO IIpej-
CTaBJieHbl BO3pacTa Inajgeo3emieTpsceHHH B 30Hax TyHKuHCkoro [mo agaHHemM McCalpin,
Khromovskikh, 19935; Cmexaman, 2000; Yunuszydos u ap., 2003], ['maBroro CasHckoro [mo pas-
HeM: Yurmusy6os, Cmekamus, 1999; Cmexkamun, 2000] u Anrapekoro [Ap:aHHHKOBa # ap., 2006]
pas3/IOMOB, KOTOPBIE BBI3BIBAIA CHJIbHBIE COTpsAceHMA Ha iore Mpxyrckoro amdurearpa. Ecim ke
COOBITHS, BBIABJICHHEIE /19 OQHON M TOM e CeHCMOIMCIOKAIMH pa3sHBIMM HCCIIE0BATEIIMHE, COOT-
BETCTBYIOT APYT ApPYTY MO BO3pacTy, TO Mbl BBIHOCHM HX KaK OJIHO CHJIBHOE Najieo3eMieTpsacenue. B
OJHHX CITy4YasdxX Ha pUCYHKE IPHBEICH CPEJHMH BO3pPAacT, B APYTHX — BPEMEHHOM HHTepBall, B KOTO-
pOM NPOM3OLIIIO 3eMJIETPSACEHHE., DTH JaHHBIe 00 aKTHBH3ALMH pa3JIOMOB M CHJIBHBIX IaIe03eMIe-
TpsAceHHsAX Ha rore Mpkyrtckoro amdureaTpa MOryT OBITH HCIONB30BAHBI [UIS H3YYEHHS MAJI€03KO-
JIOrHYECKON 0OCTAHOBKH PErHOHA U NPHYHH MHIPAllHH YeIOBEKa.

ABTOpBI BeIpaxkaroT Onarofapaocte PODU (nmpoekrt 06-05-64111) u Qouny copeiicTBus oTeye-
CTBEHHOH HayKe 3a (UHAHCOBYIO MOAIEPKKY.
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Summary

Tectonic activity of the area is determined by occurrence of active faulting and proximity of seis-
mogenerating faults that affect the investigated area. Impulsive movements along active faults produce
the surface and buried paleoseismic dislocations deforming loose deposits and various topographical
features. The fractures, produced by local and distant earthquake ground shaking, and potential tec-
fonic fracturing resulted from the effect of principal normal stress fields on sedimentary cover, are
common in loose deposits of geoarcheological objects. Presented here are the examples of the occur-
rence of tectonic fracturing in loose deposits of the south of the Irkutsk amphitheater and techniques for
their study. The paleoearthquakes traced within the geoarcheological objects make it possible to de-
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termine their age and thus to forecast the frequency of large seismic evenis on the investigated area.
Collected are the data on the activity of major active faults and chronology of large paleoearthquakes
occurred on the south of the Irkutsk amphitheater over the last 16 thousand years. These data can be
used for the study of paleoecological environment of the region and the reasons for human migration.

B.H. Basanuiickuii', A.IT. Cexepun’, A.B. Be6ep’

' Hpkymckuii zocyoapcmeennuiii yuusepcumem, 2. Hpkymek,
’Hucmumym 3emnoii kopet CO PAH, 2. Hpkymck,

* Viusepcumem Anvbepma, 2. Iomonmon (Kanada)

BEILUECTBEHHBIA COCTAB H CBIPBEBBIE HCTOYHHUKH
CONNPOBOJAUTEJIbHOI'O UHBEHTAPS U3 KAMHSA
1O MATEPUAJIAM MOT'HJIBHUKA HHIAMAHKA 11

OnpenenieHHe MUHEPAIBHOIO COCTaBAa KAMEHHBIX apTe)akToB M CHIphS MMeeT OOJbIIoe 3HaYeHHE
JUISL H3yYeHHs pasHOTO pojia apXeonoruyeckux obbvekToB. Bo MHOrHX obobimaronmx paborax u myd-
JIAKAIMAX, MOCBALIEHHBIX KOHKPETHBIM MAMATHUKAaM JAPEBHOCTH, HCCIIENOBATENH YacTo o0palaloTes
K COCTaBY H CBOHCTBaM MOAETOYHOIO ChIphbA M3 KaMHs, COOTHECEHHIO €ro ¢ OIpe/ie/IeHHEIMH MecTO-
POXJICHHSMH, BBIABIICHHIO BO3MOXHBIX ITyTeH TPaHCIIOPTHPOBKH, ONpPENENICHHIO IpPeaovTeH i
JPEBHEr0 YeJIOBEKa B BHIOOpE TOPHBIX MOPOJ M MHHEPAIOB IS M3rOTOBJICHHA Pa3/IMYHBIX OPYIHH.
OcobeHHocTH pacnpocTpaHeHHs apTe)akToB M3 PEIKMX MHHEPAIOB IPEICTABIAIOT MHTEPEC TAIOKE
U M3y9eHHs 0OMEHOB, MHTpalHii, MOOWIIBHOCTH pecypcocOeperalolHx cTpareriii ¥ T.10. 3HaHHe
MECTOPOJK/ICHHH IOPHBIX MOPOJ, M3 KOTOPBIX M3TOTOBISUIHCH OpYHSA, H apealioB paclpoCTpaHeHHA
00pabOTaHHOrO KaMHs MOXET OKa3aThCA TAKXKe TOJIE3HBIM IIPH BBIACHEHHH TEPPUTOPHH PaccelIeHHA
H3y4aeMbIX JPEBHHX KOJUIEKTHBOB [bopuckoBckui, ['ypuna 1973; Kpuwxkesckas, 1974; Kymmapesa,
1974, I'ypuna, 1977, Betpos u ap., 2000; Anekcees u ap., 2006].

[Ipy M3y4eHHH BEIIECTBEHHOIO COCTaBa KAMEHHOTNO MaTepHaia COIPOBOIMTEILHOIO MHBEHTaps
morwieHuka lllamanka II ocHOBHOE BHHMaHWE y/ENANTOCH MAKCHMAIBHOH COXPAHHOCTH H3JIEITHIA.
[TosToMy BHayane NpOBOOWIMCH BH3YATbHBIH OCMOTP KAMEHHOI'O MaTepHa/a KOJUIEKIMHA W pasbpa-
KOBKa €ro I10 BHEIIHWM IPH3HAKAM Ha IPYIIIBL. 3aTeM, HCIOIb3Ys JUarHOCTHYECKHE KPHTEPHH Pac-
[03HABAHHUS TIOPOJI K MHHEPAJIOB, ONpE/IE/AIN €r0 NPHHAINIENKHOCT K TOMY HIM HHOMY IeTporpagu-
YeCKOMY WM MHHEpaioruyeckoMy tuiry. [Ipu aToM B CiTydyae HEBO3MOXXHOCTH OIHO3HAYHOIO BH3Y-
albHOro ONpe/IeNICHHs NOPO HIH MHHEPAIOB IIPHMEHSUIUCH JTabOpaToOpHbIe HCCIeIoBaHus, Tpedylo-
LLHe KpaiHe MaJIoro KOJIMYECTBA AaHAM3UPYEMOTo BelecTsa. [/ JOCTIOKEH S 9THX LENeH Mpon3Bo-
JWTHUCh PEHTTEHOCTPYKTYPHBIH, PEHITCHOCTIEKTPAIBHBIA U (Da30BbIH TepMHYECKHIH aHAMM3EI (aHAJH-
THK 3.0. Yinanosckas, MucturyT 3emuoit kopst CO PAH, r. MpkyTtck). B penkux ciyyasx u3roros-
JLUTHCH TIPO3payHble NUTH(BI U1 NeTporpadMuecKuX HCCIe0BaH M 1101 MUKpocKoroM. Beero 6su10
u3y4deHo npumepHo 1043 apredairos, 3aroToBoK (pparMeHTOB ChIphs. B Xo/e HccieJoBaHHi BBISCHS-
JIACh TAKKE FeHETHYECKHE OCODEHHOCTH MOPOJ M MHHEPAIOB, HEOOXOMMBIE JUIA OMpe/ie/IeHHs BO3-
MOXHBIX HCTOYHHKOB. CllelyeT OTMETHTh TO OOCTOSATENIBCTBO, YTO PaifOH MECTOHAXOXIECHHSA MO-
MWIBHHKA JIUCIIOIMPYETCA B FOPHOH MECTHOCTH, IZle Ha IOBEPXHOCTh BBIXOJAT pa3HOOOpasHEIE TI0
BO3pacTy, COCTaBY M IeHE3UCY 0Ca/I0uHble, MeTaMOp(HYECKHe H MarMaTHYecKue MOpPOJL, KOTOphIE
MOI'JIH MCTIONIE30BATRCA KaK CHIPBE JUIA M3roTOBJIeHHA M 00paboTku apredaxro [["eon. kapra, 1989).
Kpome Toro, kak Ha nobepesxbe 03. baiikan, Tak H B I0MHHAX KPYIHBIX BOJOTOKOB palioHa, TAKHX KaK
pexu Anrapa, Upxyt, Onot, bombinas u Manas Benas u 1p., Haxoaures 601b1110€ KOIHYECTBO BaTYH-
HO-TJICYHOTO A/UTIOBHANIBHOTO MaTepHala, MPHHOCHMOIO ¢ OTJAJEHHBIX TeppHTOopuii BocTouHoro
Casna u Xamap-/labana. Takoe m300mwme BCEBO3MOXHOIO MNOJENOYHOIO MATEPHANA IIO3BOJISET
Npeanoaratb He TOJLKO €ro MIMPOKYIO BOBJACYECHHOCTh B IIPOM3BOJCTBO OPYHiA, HO M B3aMMO3aMe-
HAEMOCTb KAMEHHOI'O CBIPhS B 3aBHCHMOCTH OT CMEHBI MeCT obHTaHus. JIpyruMu ciioBaMH, B 000
yacTi baikansckoit CubupH NpeBHHMIT YestoBeK Mor OBl Ha MecTe HaiiTi HeOOXOMMBIM MaTepHal 1J1s
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