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OO60CHOBAHO HCIIOJB30BaHe (PUTO- 1 OMOUH/IMKATOPOB JIJIsi UHTEPIIPETAIIMH JIAHHBIX T€03JIEKTPUKH T1PU
N3y4YeHUH MeP3JIOTHBIX pa3pe3oB. VccieoBaHns MPOBOAUIINCDH C IIOMOIIBIO METO/I0B aJIeKTpoToMorpadun n
reopaINoIOKAINH B PA3HBIX KJIMMaTHUECKUX 1 FeOKpHoorniecknx ycaosusax ot Tsaup-Ilansa o Marazanckoii
obmactu. B xaxoM paitone OGbIIN BbIZEJIEHDI CBOU JAHAIIA(THEIE IPU3HAKI F€OKPHOJIOTUYECKUX YCIOBHI 1
COIIOCTABJICHBI C F€03JIEKTPHIECKIMU Pa3pe3aMy I JAHHBIMU reoparostokaryi. [Tokasano, uro B LleHTpass-
HOU SIKyTHI OTIpe/ieIeH ble BUABI JINCTBEHHNIL, a B 3abaiikanbe 6epe3 B COYeTAHNN ¢ BBICOKUM COMPOTHBIIEHN-
€M [10POJI YKAa3bIBAIOT Ha HAJIMYUeE MEP3JIbIX [I0POJL € IIOHMKeHHOI TeMiiepaTypoil. Ha repputopun Cesepo-Boc-
ToKa Poccuu TOMOIIS 1 Y03€HUH PACTYT B 00JIaCTH PA3BUTHS TATHKOBBIX 30H, YTO IA€T OCHOBAHIE HHTEPITPETH-
POBaTh yUaCTKU HU3KOTO 3JIEKTPUYECKOTO COTPOTHBIIEHNS OPOJT MO/l HUMH KaK TAJIHKH, a He KaK ITHPUTH3AIINIO
WX NOBBIIEHHYI0 rnHucTOCTh. B Taub-Illane ycTaHoBI€HA KOPPEIAIIMOHHAS CBSI3b AJIEKTPUYECKOTO COIIPO-
THUBJIEHUS] KAMEHHOTO TJIETYEpa U €r0 BO3PACTa, HAa KOTOPLIN YKa3bIBAaeT pa3Mep JHIaiiHnka poaa Rhizocarpon
sp. B yc0BusIX TOpHOI MECTHOCTH aHOMAIMK HU3KOTO COIPOTHBJICHIS B MECTaX CKOILICHUS KPYIIHBIX THE3][
MyPaBbeB 03HAYAIOT I7TyOOKOE 3aJIeTaHIe KPOBJIM MEP3JIBIX TOPOJL MJIM HAIMYKE CKBO3HBIX TAJIMKOB B PA3JIOMHBIX
30HAX. YueT JaHAmadTHEIX HHINKaTOPOB Fe€OKPHOJIOTUIECKHX YCIOBHIT MO3BOJISIET YMEHBITHTh HEO{HO3HAY-
HOCTb Ie0JIOTNYECKON MHTEePIIPETAUN JAHHBIX Te02JIEKTPUKHU.
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APPLICATION OF LANDSCAPE INDICATORS OF GEOCRYOLOGICAL CONDITIONS
IN INTERPRETATION OF GEOELECTRIC DATA
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The use of phyto- and bioindicators for interpreting geoelectric data in the study of permafrost sections is
substantiated. The research used electrical resistivity tomography and ground-penetrating radar methods in
various climatic and geocryological conditions from the Tien Shan to the Magadan region. In each region, spe-
cific landscape features of geocryological conditions were identified and compared with geoelectric sections or
ground-penetrating radar data. Certain types of larch stands in Central Yakutia and birch stands in Transbai-
kalia together with data on high rock resistivity indicate the presence of permafrost with reduced temperature.
In the northeast of Russia, poplars and willows (chosenia) grow in the area of talik zones, which allows interpret-
ing areas of low electrical resistivity of rocks under them as taliks rather than the areas with pyritization or in-
creased clay content. In the Tien Shan, a correlation was established between the electrical resistivity of a rock
glacier and its age indicated by the size of Rhizocarpon sp. lichens. In mountainous areas, anomalies of low re-
sistivity in places, where large anthills are concentrated, indicate the deep occurrence of permafrost table or
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open taliks in fault zones. Thus, taking into account landscape indicators of geocryological conditions helps us
to reduce the ambiguity of geological interpretation of geoelectric data.

Keywords: permafrost, electrical resistivity tomography, ground penetrating radar suroey, talik, resistivity,

cryosphere, phytoindication, bioindication.

BBEJEHHNE

T'eomopdosornyeckue u buonorndeckue (huro-
MHIMKATOPBI) TPU3HAKK T€OKPUOJIOTUIECKUX YCIIO0-
BUII HATILTH IITUPOKOE TIPUMEHEHE TP TEOKPHOIOTH-
yecKoM KapTtupoBanuu [ Pexomendauyuu..., 1984; Ep-
moxuna, 2009]. Oupenenenne ycaoBUN Cpebl 110
XapakTepy U COCTOSIHUIO PACTUTENIbHOCTU HA3bIBAET-
cs puronnaukaruein. Hatpumep, jiist ceBepa 3anaji-
HoUl CubUpHU KOMILIEKCHBIE JTaHAITa(THbIE HHINKA-
TOPBI B BUJIE COMKHYTBIX XBOHMHBIX JIECOB, MOXOBO-
KyCTapHUYKOBOTO MU c(harHOBOTO PEAKOJIEChs Ha
IJTOCKUX, C1ab0APEHUPOBAHHBIX yUaCTKaX 03HAYAIOT,
yTO MHOTOJIeTHeMeP3Jibie TTopoibl (MMII) mpencras-
JIEHBI OCTPOBAMM U JitH3aMu [ Pexomenoauyuu..., 1984].
Eciu ske Ha TEPPUTOPUY UCCIIENOBAHUT B 3260109€H-
HBIX JIETIPECCUSX U TOJUHAX BOJOTOKOB BCTPEYATOTCST
OT/IeJIbHbIE GYTPBI TYYEHUsT, & PACTUTETBHOCTD MTPe/-
CTaBJieHa KyCTAPHUIKOBO-MOXOBO-JINIIAITHIKOBBIM
cO00IIeCTBOM, TO TaKUE UHAUKATOPBI TOBOPAT O
CILJIONIHOM PACIPOCTPAHEHUN MHOTOJIETHEMEP3JIBIX
nopoz [ Pexomendavuu..., 1984].

NsBecTHbIMEI (DUTOMHIUKATOPAMU TTOHMEHHBIX
TAJIUKOB SBJSIOTCS 3aPOCTN YO3EHUN W TOMOJIEH
[Muxaiinos, 2014]. nTeHcuBHAS IUPKY TSNS IO/ -
3EMHBIX M TIOBEPXHOCTHBIX BOJ| SIBJISIETCS 06sI3aTeIb-
HBIM yCJIOBUEM KaK [T (POPMUPOBAHUS TATUKOB, TAK
U 7T TIPOU3PACTAHUS YO3€HUI U TOTIOJIEH, TOCKOJITh-
Ky 9TUM PaCTeHUsIM HEOOXOAMMO TPOTOYHOE YBJIAK-
HeHue KopHeoOuTaeMoro cios [ Muxaiinos, 2005].

OnHUM U3 MeTOIOB (DUTOUH/IUKAIIMY SBJISIETCS
JINXEHOUHIUKAIMS (JINXEHOMETPUST) — U3y4eHne BO3-
PaCTHOM CTPYKTYPBI COOOIIECTB AIMUANTHBIX JIMIIATi-
HUKOB, KOTOPbIEe HETIPEPBIBHO KOJIOHU3UPYIOT BCe 06-
pasyronecs: B JaHamadTe KaMeHUCThIE TTOBEPXHO-
ctu. CTporo ToBOPS, JTUMTAHHUKYA — 3TO HE PACTEHUS,
a cuMOM03 TPUOOB U HUBIIUX PACTEHUI — BOJOPOCIEH.
[Ipumenenwe TUITAHUKOB B KAYeCTBE MHINKATOPOB
BO3PACTa OCHOBAHO HA TOM, YTO OHU PACTYT OT IIeHTPa
K niepudepun, a Mpo0JKUTETbHOCTD KI3HU OTIe/b-
HBIX CJIOEBUIIL TOCTUTAET HECKOJBKUX THICSY JIET U
CPaBHUMA C BO3PACTOM HCCJIeyeMbIX GopM peibeda
[[ananumn, 2012]. JIuxenoMeTpudecKuil MeTO ObLI
npengoxkeH P.E. Bertesiem B cepeinbe mporioro Bexa
[Beschel, 1957], a mupokoe pasBUTHE METOI TIOJTY UYL
B nasieoreorpauyeckux u reoMophoTOrndIecKux muc-
cnenosanusx [laranun, 2012].

Buonornueckum Mpu3HAKOM, YKa3bIBAIOIITM Ha
TeOKPHUOJIOTUECKUE YCIOBUS, SIBJSIOTCS MyPaBeiHM-
ku. B pabore [ Bepman, 2007] nokasaHo, 4To JJist BbI-
JKUBAHUS B CYPOBBIX YCJIOBUSX MYPaBbU HE TOJIBKO
006J1a/TaI0T 3HAYUTETHHON X0JIO0A0YCTONYMBOCTHIO, HO
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U TIPOSIBJIAIOT A/IANITHBHYIO CTPATETHIO B BU/E “BBIOO-
pa’” yyacTka /11 3SMMOBKU U PACIIOJIOKEHMS KaMep Ha
BO3MOJKHO GOJIbIIEl Ty6uHe, T/ie TeMIeparypa 3u-
MOl He OITyCcKaeTcs HUKe 1T0poTra X0JI0/[0YCTONYIBO-
ctu. MsBectHo, uro Bua mypasbes Formica lemani
HUKOT/IA He BCTPEYAETCST Ha TEPPUTOPUAX € OJIUZKO
3aJieraioiieil “BoJIOyIIOPHOI” MEP3JI0TOH, KOTOpas
CITY3KUT TJIABHBIM (PAaKTOPOM, OTPAHUYUBATIONIIUM pPac-
MIPOCTPAaHEHWE HTOTO BU/A, HO YACTO BCTPEYAETCS B
obmactu npepbisuctoro tuna MMII [ Bepmann, 2007].
Hanuuue Mepaibix MOPOJ B pa3pese MpaKTUuYeCKu
HUKaK He CKa3bIBaeTCs Ha OMOTOIMYECKOM paciipeie-
JIEHUU JIUIIb T€X BUJIOB, KOTOPbIE pacilojiaraloT rHes-
12 BOJIN3U TIOBEPXHOCTH.

TemnepaTypa opoJi B pa3HbIX JaHamadrax oka-
3bIBacT BJMUAHUE U HA UX 9JIEKTPUYECKHE CBONCTBA —
yaeabHoe asekTpudeckoe cornporupienue (YIC),
MOJIAPU3YEMOCTb M OTHOCUTEJBHYTO IU3JIEKTpUYe-
CKYTO IPOHUIIAEMOCTD, TI03TOMY reoMopdosiorunde-
CKUe MPU3HAKUA U PUTOUHIUKATOPBI TEOKPUOJIOTH-
YECKUX YCJAOBUU HEOOXOIMMO UCIIOJIH30BATh MPU
AHAJIN3€ JJAHHBIX T€OITEKTPUKH [IJIsT CHUKEHUS He-
OJTHO3HAYHOCTH WHTEPIIPETAIIIH.

Baectammit mpumep xommekcnpoBanust GuUTo-
WHJUKAIUK U Pe3yJIbTaToB reou3n4ecKux MeTo/10B
JUUISL BbIJIeJIeHUS MHOTOJIETHEMEP3JIbIX [10POJL B yCJIO-
BUSIX TOPHON KPUOJUTO30HBI TIPUBEIEH B paboTe
[Ishikawa, 2003]. M. Vukasa pas/iesIiia pacTUTEb-
HBIe CO00MIeCTBA HA KPUODUIbHBIE HUZKUX KYCTap-
HUKOB, XHOHO(MDUIbHBIE COOOIIECTBA KYCTAPHUKOB,
XHOHO(MUIIbHBIE JIyTa U TPUCHEKHUKOBBIE CO00IIe-
crBa. Vcmosib3yst aHaJu3 PACTUTEIBHBIX COOOIIECTB B
Pa3JIMYHBIX JAHAMADTHBIX YCIOBUSIX KaK WHIUKATO-
poB MMII, wHdopmarmio o TeMrepaType 1Mo CHEX-
HBIM TTOKPOBOM U pacupeaenennn ¥ IC B paspese,
M. VmrkaBa BBIAETUI 30HBI TAMMKOB 1 TUH3BI MMIT
Ha GoHe TaJIbIX ITOPO/.

B pa6ore [Stiegler et al., 2014] npuseaex npumep
KOMIIJIEKCHON MHTepIIpeTaliy pe3yabTaToB KapTH-
POBaHMS PACTUTEJIBLHOCTH, JIeKTpOTOMOTpadun u
reopaJIoIoOKaIuu. Bblio ycTaHoBJIEHO, YTO HA yYacT-
Kax KpuoduiabHbx coobuiects (Sphagnum rubellum)
pasBuThl Hersybokoszaeraoiue MMII ocTpoBHOTO
tuna. [Ipu aToM pacTuTeIbHBIN TOKPOB (MOX) SBJIS-
eTCst a30HAIBHBIM (haKTOPOM, CIIOCOOCTBYIOTUM CO-
XPaHEHUIO MEeP3JIbIX TOPOJI B TOPaX HAa YPOBHE HAMHO-
ro HUKE PETMOHATBHOUN HUKHEH IPaHuIlbl PacIipo-
ctpanerus MMII.

[lesbio viccienoBaHUsI ABISIOCH 0OOCHOBAHNE
npuMeHeHuss (GUTo- U GUOUHAMKATOPOB TEOKPHO-
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JIOTUYECKUX YCJIOBUHN ITPU UHTEPIIPETAIINN JaHHBIX
reoasiekTpuku. OCHOBHOM 3aja4eii ObLIO COIOCTAB-
JIEHUE TE€0AJIEKTPUIECKUX MOJIeJIell U Te0PaIOIOKa-
IIMOHHBIX Pa3pe30B ¢ JaHAMaOTHBIMKU ITPU3HAKA-
MW T€OKPUOJIOTUYECKUX YCJIOBUIN HA 3TAJOHHBIX
00BEeKTax.

XAPAKTEPUCTHUKA
OBBEKTOB UCCJIEJOBAHUA

B kauecTBe 3TaJIOHHBIX 0OBEKTOB € JaH/mapT-
HBIMHU IPU3HAKAMHU T€OKPUOJIOTHIECKUX YCIOBHI BBI-
OpaHbI:

— kaMmenHublii Taetyep loponenkuit (Tsaub-
[Tanb);

— Y4acTOK NMPOM3PACTAHNUsI TUCTBEHHUITH KastH-
nepa (maypckas) (Larix cajanderi) Ha 6ecTsaxckoii
teppace (IlenaTpanbhas AxyTus);

— ePHUKOBbIE 3aPOCJHU KYCTAPHIUKOBOI Gepe3b
(Betula fruticosa) B nonmte pyubst (IlenTpanbaoe 3a-
GaiikaJbe);

— Y4acTOK NPOU3PACTAHUS YO3EHUU B MOIIMAaX
pex Aumanrbinga 1 Henkanpxa (Maraganckas o6-
JIacTh);

— rpyIina rHes | MypaBbes Buga Formica aquilonia
Ha 0c060 OXpaHsgeMoil NPUPOAHON TeppUTOPUM
(OOIIT) “Mypaseiinuku Apaxiyes” (3abalikaibe);

— THe371a MypaBbeB Buja Formica exsecta Ha 105K-
HoM ckJioHe Kypaiickoro xpe6ta (Foprblii Ajrait).

IrasoHHbIe 0OBEKTHI PACIIOIOKEHBI B PAiloHaX
C pa3JMYHBIMU TUIIAMU pactipoctpanenus MMII:
OCTPOBHBIM U TIPEPBIBUCTBIM B 3aballKasrbe, CIIONI-
HBbIM B Marazsanckoil obsactu u IleHTpasbroii AKy-
tuu (puc. 1), a Takske B KPUOTUTO30HE AJTBITMICKOTO
tumna Ha Anrtae u B Tsub-I1lane.

[IpuyuHbI, 10 KOTOPHIM B Ka4eCTBE ITATOHOB
BBIOPAHBI UMEHHO 9TH YUACTKH, CIEAYIOTITIE.

Kamennorii raetuep (KI') Topozerkuii aBusiercs
TUNUYHBIM A0JISAIIMOHHBIM U OJJHUM U3 KPYITHEHITHIX
B 3ansmiickoM AJlatay, KOTOPBI U3ydyaeTcsl Ha Mpo-
TSDKEHUU JeCSTKOB JieT | Mapuenxo, 2003; Gorbunoo
et al., 1992]. Ha atom 06beKTe BBITIOTHEHA JTMXEHOME-
TPUsI — OIleHKA BO3PACTa KAMEHUCTBIX [T0OBEPXHOCTEI
110 pa3Mepy TAJIOMOB (CJI0EBUIIT) JUITANHNKA PO/ia
Rhizocarpon (puc. 2) 1o MeToaMKe, OIMCAHHOI B pa-
6ore [Taranun u dp., 2017].

Yuactok npouspacTanust JuCTBeHHUIb Kastie-
pa (maypckas) (Larix cajanderi) Ha 6ecTsIXCKOI Tep-
pace (LlenTpaspHas AxyTus) saBasgercs Kiaccuye-
CKHUM CJIy4aeM CYKIeCCUU TTPU U3MEHEHUU TeOKPUO-
JIOTUYECKUX YCJIOBUI, IPOUCXO/ISIIEN B Pe3yibTaTe
3atyxanus Tepmocyhdo3noHHbIX 1poieccoB [laza-
pur u dp., 2023]. Cornacuo uccrenosanuio [I1o3omus-
xos, 1975], HauboJiee XapaKTepHast yepTa JaypCcKoi
JINCTBEHHUIIBI — MPUBA3AHHOCTH U TPUCIIOCOOIICH-
HOCTb K crienuUIecKUM YCJIOBUSIM, CO3/[aBAEMbIM
crtomHbIM 3aseraaneM MMIIL.

Puc. 1. O6beKThI uccjae0BaHusd, pacinojJ0K€HHbIE B PA3HBIX MEP3JIOTHBIX yCIOBUAX.

a — oOvexTnl uccenosanus: 1 — p. Henkanmka, 2 — Gecrsaxckas teppaca, 3 — KaMeHHblii rietdep Topoaerkoro, 4 — Yurunckuii
paiion, 5 — OOIIT “Mypaseiinuku Apaxnes”, 6 — Kypaiickuii xpeber, 7 — HajeiHas moJistHa p. AHMaHTBIH/Q; 6 — TUIBI PaCIIpo-
CTpaHEHUsT MHOTOJIETHEMEP3JIbIX opojt 1o [Obu et al., 2018]: T — octposroi, IT — nipepbisucTbiil, 111 — critonHoii.
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Puc. 2. Jlumaiinuk Rhizocarpon sp. Ha KaMEHHOM
riaetyepe F'opomenkmii.

@oro B.B. Onenuenko, 11.08.2013 1.

EpHUKOBbIE 3aPOCU KYCTaDHUKOBOI Gepessl
Betula fruticosa v iepeyBiaKHEHUE JOJUHBI PYYbst B
3abaiikaabCKOM Kpae — 9TO NPUYMHA HOHUKEHHOI
TeMIIEpaTyPbl TIOPOJL U HETITYyOOKOTO 3aIeraHust KPOB-
mu MMII [ Macnros u dp., 2005]. Kycrapaukosast Ge-
pesa — 9T0 TUIMYHBINA Mukpomepmopum, rpedyronni
LIS CBOETO PA3BUTHI MAJIOTO KOJIMYecTBa Tera | He-
mosa, Anexcanoposa, 2001].

YozeHunesbie POINU B IOJIMHAX peK AHMAHTBIH/IA
n Henkanaka B Maraganckoii 061acTu sBISIIOTCS
06IIenPU3HAHHBIM (QUTOUHANKATOPOM TAJIUKOB U
UHTEHCUBHOW MUPKYJISIIUU TTOJ3eMHbBIX U TTOBEPX-
HOCTHBIX BOII | Muxatinos, 2005, 2014].

T'wesga mypasbes Buga Formica aquilonia wa
OOIIT “MypaBeitanku Apaxsiess” OTMCaHbl HAYYHBIM
coTpyaHuKoM MHCTUTYTA TIPUPOIHBIX PECYPCOB, KO-
gorun u kpuosoruu CO PAH, x.6.1. O.B. Kopcyrom
[2007], a rHe3ma mypaBbeB Formica exsecta Ha T0XK-
HoM ckyione Kypaiickoro xpe6ra usydeHsl U oXapak-
TePU30BaHbI COTPYAHUKOM MHCTUTYTA CHCTEMATUKY
n sxoJstornn kuBoTHBIX CO PAH, 1.6.1. T.A. Hosro-
POJIOBOT B XOJIe CIIeNNaTbHON COBMECTHON AKCIIe/IH-
1u reohU3NKOB U GHOTIOTOB.

METO/IbI 1 METOJIUKA
HUCCJIEITOBAHUM

Feodusuyeckue nccaegoBaHusT METOLOM dJIEK-
tpotomorpaduu (IT) BeITOMHANNCH anIapaTypoi
Cxamna-48 wim Ckana-48x12 ¢ marom 5 m. ITocaeno-
BATEJbHOCTD TOAKJIIOYEHUS 3JIEKTPOJOB COOTBET-
CTBOBAJIa TPEXIJIEKTPOLHON OO TIpepcTaBisia
KoMOuHauio cummerpuunoii Hlaombepxe u qu-
MOJIBHO-0C€eBO# ycTanoBOK. C MOMOIIBIO TTPOTPaMM
Res2Dinv mpoBeieHa UHBEPCUS U TTOCTPOEHBI T'e0-
9JIEKTPUYECKUE PA3PE3bl HTANOHHBIX 00BEKTOB.

B moiime p. Henkanmxa Ha nanmenm B Mapre
2022 1. 6bLIK IPOBEEHBI CIIeMalbHbIe UCCIe[0Ba-
HUS METO/IOM TeOPaNOJIOKAIIIY JIJIST TOJTYIEeHUS TH-
IIUYHBIX PaJaporpaMM Ha 9TAJTOHHOM OObEKTE, Ipe/l-
CTaBJISAIONIEM HAJEIHYIO TOJISIHY C OCTPOBAMH 4YO-
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3€HUEBBIX POI. SOHAUPOBAHUSA BBIOJHAINUCDH C
nomotipio reopagapa OKO-3 ¢ aHTeHHBIM 0JI0KOM
nentpaabaoit yactotsl 250 M. [lepecuer Bpemen-
HOTO pa3pe3a B IIyOHHHDIN TPOU3BEIEH IS CpeIHedt
OTHOCHUTEJbHOU AUAJIEKTPUUECKON MTPOHUIIAEMOCTH
cpenpl (7b1a), paBHOH 3.2.

IMoxpobHOe onucanre METOIUKE reodusmye-
CKUX MCCTeJ0BAHWI, BBITIOJTHEHHBIX HA KAMEHHOM
rieruepe Toponenkuii, B [lenTpanproit AxyTun, 3a-
6allKaJIbCKOM Kpae U Ha y4acTKe HaJe{HOMU TTOJISTHBI
P. AHMaHTBIH/IA, IPEJCTABIEHBI COOTBETCTBEHHO B
ny6aukatusx [ laranun u dp., 2017; Onenuenxo, Kow-
opamuves, 2017; Fazapur u dp., 2023; Orenuenxo u op.,
2023].

[lerampabrii rian nccaeposannii Ha OOIIT “My-
paBeiinuku Apaxies” U Ha 10KHOM ckJyoHe Kypaii-
ckoro xpebra gaubl B [ Onenuenxo, 2014], B HacTos-
meii pabore npescrasaeHo 0600IeHIe PE3YIbTATOR.

PE3VJIbTATBI UCCJIEJIOBAHUIA

Onpezesnenne Mep3JI0THOTO COCTOSTHUSA
MOPO/I KAMEHHBIX IJIETYEPOB MO JJAHHBIM
3JeKTpoToMorpacduu U JIMXeHOMETPUN

[Ipy uzyvyennu KaMeHHBIX TJIETUEPOB BAKHOMU
3a/jaueil SBJSIeTCS YCTAHOBJIEHWE HAJTUYUS Jibja-
1eMeHTa BHyTpH 06J10MOYHOro Marepuasa. OueHka
Mep3sioro un tanoro coctrosuus KI ocymecrsisier-
€SI € TIOMOIIIBIO 3JIEKTPOTOMOTPAhUH, UTO TTOKA3AHO B
MHOTOUYHMCJEHHBIX paboTax 3apyOeKHBIX U OTeue-
CTBEHHBIX aBTOPOB [/vsxosa u dp., 2020; Kneisel,
2006, Leopold et al., 2011]. Tloposl, ClieMEHTHPOBAH-
HBIE JIBJIOM, BBIIEJISIIOTCST aHOMaJIbHO BICOKNM Y IC,
JIOCTUTAIOIIUM HECKOJIbKUX JIECITKOB M COTEH KUJIO-
OM Ha METP.

[Ipu ugyuenun crpoenus KI' Toponenkuii [[a-
qanun u 0p., 2015] 6BII0 YCTAHOBIEHO, UTO U3MeEHe-
Hug Y IC U CTPYKTYPBI Fe03JIEKTPUIECKOTO pa3pesa
o TPOGUIT0 XOPOIIO KOPPEJIUPYIOT € TPAHUIIAMU
pasunoBo3pactubix renepanuit KI' (puc. 3). Ilepsas
HanboJIee IPEBHSIST reHepalinst XapaKTepUayeTcst HUu3-
kumu 3HadeHuaMu Y IC 0.5-8.0 kOMm - M, 32 UCKIIIO-
yenueM otTeabHbIX 0710K0B ¢ YIC 10 65 kOMm - M. TTo-
cJIe[JHIE TIPEACTaBIAIOT c000ii, BEPOITHO, HEOOIb-
1mue JUH3bI MeTaMOP(MUUYECKOTO JibJa WJIU
KameHHO-Jsie/iTHOro MaTepuadna. Jloxe KI' B mpenenax
ATOU TeHepaluy MOJHOCTHIO TAJI0e ¥ BOJOHACKIIIEH-
HOe, 9TO BbhIpaskaeTcsl B HU3KOM 3HaueHuu Y JC 1o-
poxn (menee 1 kKOm - m).

leosnexkTpuaecknii paspes BTOPO TeHEpaIumn
npeacraBieH 6JI0KOM JIbAUCThIX mopox ¢ YIC 65—
170 kO™ - m. [TormxerHoe Y IC noposi B OCHOBaHUT
O3HaYaeT TO, YTO JIOJKe KaMEeHHOTO TJeTdepa 3/1eCh
MIPEUMYIIECTBEHHO Tasoe. TpeThs, a TakKe ApyTHe
6osiee Mostozbie renepanuu KI' xapakrepusyiorcs B
cpennem 3HavenussMu Y IC ot 100 kOm - M 1 BbIlE.

CiieryeT OTMETUTD, UTO B Pe3yJibTaTe aBTOMATH-
yeckoit 2D nHBepcum TaHHBIX 2JIeKTpOoTOMOrpadun
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Puc. 3. Pacnpenenenue Bo3pactHoro ungekca RHS Brosb reodpusuueckoro npoduis (a) u reosdnekrpuye-

CKMil paspes KaMeHHOro riaetyepa Fopogeuxuii (6).

1 — nepBast (paHHsisi) TeHepalust; 2 — reHepaIysi ¢ HACCUBHBIMU OJIOKaMIt MeTaMOP(hIYECKOTO JIb/[a; 3 — HACCUBHAS TIO3/[HSISI TeHe-
partusi, 06pazoBaHHast KPYMHBIMU OJIOKaMI MeTaMOPMUIECKOTO JIbIa; 4 — HeaKTHBHAsS TeHepaIlyist, 00pa3oBaHHast TOJSIMI MeTa-

MOP(hUYECKOTO JIbJA.

MOIIHOCTH KAMEHHO-JIEJITHOTO S/IPa OTPEeIIeTCs
3aBBINIEHHON, a €T0 COMPOTUBJIEHUE 3aHMKEHHDIM.
ITporpamma Res2Dinv nmogbupaer MeHee KOHTPACT-
HYIO MOJIEJIb CPEJibl, 2 TPUHITUIT 9KBUBAJEHTHOCTH
CJTOMCTBIX PA3PE30B MO3BOJISIET ITO CAETATH C HEOOb-
ol HeBsi3Koi. Takum 06pasoM, 10 JaHHBIM DJIEK-
TpoTOMOrpacdun HeT BO3MOKHOCTH JIOCTOBEPHO Olle-
HUTH MOIIHOCTh MEP3JIOTO SI/IpAa KAMEHHOTO IJIeTYepa,
OJIHAKO HA KAYeCTBEHHOM YPOBHE IIPOCTIEKUBAETCS
usmenenre Y JC B 9TOM CJI0€ 110 JIaTepau U orpe/ie-
JIUTDH €ro GJOKOBOE UJI MOHOJIUTHOE CTPOEHHE.

Pesyabrarsl auxenomerpuun |laranun u op.,
2017] mokaszaau, 4TO B HAIIPABJICHWH OT JIpEBHEH Te-
Hepanuu KI' BHU3Y CKJIOHA K MOJIOJION TeHepaIun
BBEPXY CKJIOHA PasMep TaJIOMOB JIMITaiHuKa Rhizo-
carpon sp. (nugexc RHS) ymenbimaercst B cpeiiem ot
50—-65 10 4—5 MM, a X BO3pacT U3MEHSIETCS B TIPeie-
gax ot (690 + 80) JeT B HMIKHUX YaCTSIX KAMEHHO-
ro rietyepa 710 (180 = 60) set B BepxHeilt yactu (cM.
puc. 3, a).

ITpu sToMm B Haunbostee apesueii vactu KI mabiio-
naetcs nonukennoe Y IC 1opojL ¢ OT/IeJTbHBIMU BblI-
COKOOMHBIMU OJIOKAMU, HPEACTaBIAIONIIMMI COOO0T

KaMEHHO-JI/ISTHbIE SI/[pa C TeMIIEPaTypoil, OJIU3KON K
0 °C. 3xecp na nosepxuoctu KI' ormeuaiorcst cambie
KPYITHBIE TAJTOMBI JTuTaiianka Rhizocarpon sp.

B 60oJsiee mostonbix renepanusax KI' Bospacraer
cromHOCTD U Y D C BBICOKOOMHOTO CJIOS, T. €. TTIOBBI-
1raeTcs JIbUCTOCTb U IOHUIKAETCS TeMIlepaTypa Ka-
MEHHO-JIE/IAHOTO S/[pa, IIPU 3TOM Ha IIOBEPXHOCTH
OoTMeyYaeTcsl 3aKOHOMEPHOe YMeHbIlIeHNe Pa3MepOB
TAJJIOMOB JIMIIAlHIKa Rhizocarpon sp.

Comnocrasnenue Y IC 1mopoji, MoJydeHHBIX 110
pesyJibratam ajekTporomorpadun, Ha rayoune 10 m
€ BO3PACTOM OT/IETTbHBIX TeHEPAIINii TIOKAa3aJ10 Koppe-
JISTIMOHHYIO CBS3b ATUX TTAPaMeTPOB ¢ KoahduiineH-
tom —0.81 (puc. 4). /locToBepHOCTH aIIPOKCUMAI[UN
Hebicokas (0.6) B cuiry TOTO, 9TO JI7Ts IPEBHUX TeHe-
paruii KT' B BBIOOPKY TIOTIAal0T 3HAUCHUST KaK TaJlo-
IO MaccuBa IOPOJL, TAK U OT/eJIbHBIX JIEJSHBIX S/ep,
pazmuatontuxcst 1o Y 9C na nopsiok. Tem He meHee
3aBUCHMOCTD II0Ka3bIBACT, YTO YEM MOJIOXKE KaMeH-
HbIH TJIeTYep, TeM Boite Y IC ero sapa.

Ycranoaennyio 3aBUcuMocTb ¥ DC OoTIeNbHbBIX
renepanuii KI' ot Bo3pacra, BEPOSITHO, MOJKHO HC-
[MOJIb30BATh U JJIS COCeIHUX MMOL00HBIX 0OBEKTOB,
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Puc. 4. KoppensnuoHnHas cBA3b BO3pacTa KAMEHHO-
IO IJIeTY€epa 1 €ro y/eJIbHOTO 3JIEKTPHYECKOTO COIPO-
tusaenus (YIC) na riayoune 10 m.

pacIosokeHHbIX B oTporax xpe6ra Mieiickoro Ana-
Tay, TaK KaK OHU Pa3BUBAJUCH B OJMHAKOBBIX T€O-
KPUOJIOTMYECKUX YCIOBULX.

ITUM IIPUMEPOM I[10KA3aHO, YTO IIPU U3YUEHUU
CTPOEHMS KaMEHHBIX IJIETYEPOB METOJAMM I'€0JICKT-
PUKHM 111 OTHOCUTEJILHOM OIEHKH BO3PACTa OT/IEJIb-
ubix reneparuit KI' u mep3sioTHOTO cocTogHus sjipa
COBMECTHO ¢ aHaian3oM Y DC HeoOX0UMO UCITOIb30-
BaTb TaKOM IMPU3HaK, KaK pa3Mep TaJJIOMOB JINIIAii-
Huka Rhizocarpon sp. Ha yyactkax nauGosiee crapbix
renepanuii KT, rjie pasBUTHI KPYITHbBIE TAITOMbI Rhi-
Z0carpon sp., CemyeT OKUaTh OTHOCUTETBHO HUBKHE
3HaueHns Y IC KaMeHHO-JIeJTHOTO sdapa (TepBbie
JECATKU KIJIOOM Ha MeTp) JIO0 OTCYTCTBUE BBICOKO-
OMHBIX AaHOMAJIMH, YTO O3HAYaeT [10JTHOE BLITaUBaHUE
abaa. VI #2060poT, Ha OTHOCUTEIBHO TIO3/IHUE TeHe-
panun KI' ykasbiBaioT pesikue MeJKue TaJaJI0MBbl JIH-
maiinuka Rhizocarpon sp. (M1 MX OTCYTCTBUE) B CO-
BOKYITHOCTHU € aHOMaJIbHO BbICOKUM Y JC KaMeHHO-
JIEJITHOTO SA/Ipa.

AHajioruuHbIe 3aKOHOMEPHOCTH OBLIIM OTMEYEHBI
aBTOPAMU U HA MPUCKJIOHOBBIX KAMEHHBIX TJIeTyepax
TopHoro Anrast [Jlankosckas u dp., 2016].

Yuer Tuma PAaCTUTEJIbHOCTH
P HHTEPHPETAIIUU BBICOKOOMHBIX aHOMAaJIHiA
B 30H€ OCTPOBHOTI'O PAaClpOCTpaHEHUA
MHOTOJIETHEMEPIJIBIX MOPO/

Kpurepusmu Boinesnenust octposos MMII na
(hone TasbIx TOPOJ ABJAFIOTCS JTOKAIbHBIEC AHOMAJINN
noBbiieHHOT0 Y JC. B TO Ke BpeMd MOBBINIECHUE CO-
MPOTHUBJIEHHUS TOPOJ MOKET OBITH CBSIZAHO CO CMEHO
JINTOJIOTMYECKOrO COCTaBa PLIXJIBIX OTJIOKEHUN C IIe-
JINTOBOTO Ha MICAMMUTOBBIH, C YBeJIMUEHUEM COJIep-
JKaHUS BaJYHOB U TaJIbKU B MTeCKaX WU C yMEHbIITe-
HUEM BJIaXKHOCTU I10poJl. B aToM ciyyae Bo3HUKaeT
HEO/JIHO3HAYHOCTD I'€0JIOrMYeCKOil HHTepIIpeTaluu
JAHHBIX T'e03JIeKTPUKU. {1 OBBIIIEHUS KayecTBa
HCTOJIKOBAHUS MTPUPOJILI BJIEKTPUUECKUX aHOMAJIN
PEKOMEH/IYEeTCS UCIIOIb30BaTh (DUTOMHAMKAIIUIO I'eO0-
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KPHUOJIOTHYECKUX ycaoBuil. [Ipumeps! ncmoib3oBa-
HUS TaKOTO MO/IX0/A K aHATN3Y reo(hU3nIecKuX TaH-
HBIX IPUBE/ICHBI HITKE.

B npenenax yuactka gedopmaiuii aBTo10pory,
TTOCTPOEHHOU Ha Mep3JioM ocHoBaHUM | Oznenuenko,
Kondpamwes, 2017], Gblia ocyiecTBiIeHa HHTEPIIPE-
TaIUsI TAHHBIX 3JIEKTPOTOMOTPADUY C yUEeTOM JIAH/I-
mraTHBIX WHAWKAITMOHHBIX Tpu3HakoB. CoriacHo
JTAHHBIM TEPMOMETPHH, 3/IECh Pa3BUTHI OCTPOBA BbI-
cokoremrnepaTypubix (okoso —0.1 °C) mHoroJsietTHe-
Mep3JbIX TIopoJ. B pesynbrare reodusndeckux mc-
cJIeIOBaHW BBISIBIEHA JIOKAJTIbHAST AaHOMAJIHST BBICO-
koro YIC, TpaHuUIlbl KOTOPOW KOHTPOJHUPYIOTCS
sapocastmu Betula fruticosa (puc. 5, 6). Ha xocmo-
CHUMKE OHU BBITJISIAT KaK YIACTKHM TYCTOU pacTu-
TEJBHOCTU Ha (POHE OTAETbHO CTOSIINX /€PEBHEB
6epesbl miaockoauctHoit Betula platyphylla (cm.
puc. 5, a). Ha paspesze YIC xopolio 3aMeTHO, UTO B
csoe MMII ma ywactkax TycToil pacTUTEIbHOCTU
AJIEKTPOCOTIPOTHBIIEHNE TIOPOJL MOBBIIIAETCs ¢ 85 /10
180 Om - M (cMm. puc. 5, a). CormacHo IpubIIKEHHON
3aBucumoct Y IC MepaJiblx OPOoJI C MAaCCUBHOM
KPUOTEHHOU CTPYKTYPOH OT cocTaBa U TeMIepaTypPhl
[Bozonoboe u dp., 1987], TemiiepaTypa Mep3JIbIX Cy-
riimaKoB nonwkaercst ot —0.1 1o —0.5 °C.

Hasnnuune KycTapHUKOBOU O€pe3bl TO3BOJIILIO
OJTHO3HAYHO WHTEPIPETUPOBATH BBICOKOOMHYIO aHO-
mammio kak MMII, a He kak ckomeHNe raJedyHnKa
pyca0oBOH (harumy amroBus.

B npyrom ciydae npu uccie0BaHUSAX TeOKPUO-
JIOTMYECKOro CTPOEHUsI Paspesa Ha yyacTKax 00paso-
Baus cyhdO3NOHHBIX BOPOHOK B IIepeiesax 6ecTsax-
ckoii reppacsl (SIKyTus) GbLIO yCTAHOBJIEHO, YTO BbI-
COKOOMHBIE aHOMAJIMK B paspese HAOIOAAIOTCS IO/
yYacTKaM¥ [IPOU3pacTanus JucTBeHHuIbl Kastmaepa
(nmaypckast) (Larix cajanderi). Takve aHOMAIUU 1O~
BoIteHHOTO Y DC uuTepnperupyiores kak MMII ¢
TTOHMIKEHHOH TeMIiepaTypoi.

(DparMeHT reoaJICKTPUIECKOTo paspesa 6ecTsix-
CKOI1 Teppackl Ha ydacTke YJiaxaH-TapbiH M0 pe3yJib-
tatam 2D unBepcun [ Oxenuenxo u op., 2017] npen-
cTaBJieH Ha puc. 6, a. 3/11eCh MO/ y4acTKaMU MTPOU3-
pactanust nuctBeHHUIBI ¥ DC Mep3JbIX TeCKOB
npocturaer 5000 Om - M, 4To 110 rpadukam TpudIn-
sKeHHOH 3aBucumMoct Y IC oT TeMIepaTyphl MOPOJI
cootBetcTByeT Temmeparype —0.75 °C. Tawm, rae mpo-
uspacraer cocia o6bikHOBeHHast, Y IC moHmMMKaeTcs
10 2000 OM - M, 4TO COOTBETCTBYET TeMIlepaType
—0.25 °C (cm. puc. 6, 6). YunrbiBast OJHOPOAHBII JiKi-
TOJIOTUYECKUM COCTaB BEPXHEH YacTl pa3pes3a Teppa-
CBbI, MOXKHO yTBEPKAATh, 4TO n3MeHeHuss Y JC mep3-
JIOTO TOPU30HTA CBSI3aHBI UMEHHO C TEMITEPATYPOI.

JILA. TarapumbIM JOIOJHUTENLHO ObLIO OTMEYe-
HO, 4TO TepMmocyhdo3noHHOE 0BparoobpasoBaHue
3HAYNTENBHO MEHseT JTaHAIApTHYO0 00CTAaHOBKY: 13-
MeHsIETCST Pesibed), MEP3IOTHO-THAPOTE0JTOTUIECKIE
YCJIOBUSI U, KaK CJIEJICTBHE, CO BpeMeHeM HAUMHAETCST
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Puc. 5. Pacnpenenenue YIC nopos Ha riryOune 7 M 110 pe3yJbTaTaM ILIOIAAHBIX HccaeaoBanuii u 3D un-
BepcuH (@), reodJeKTpuYecKHii paspes 1o aunnu A—bB mo pesyiabratram 2D unsepcun (6).

1 — wzosmunnu YIC; 2 — rpanuniia MMIT; 3 — 3apociu kycrapuukoBoit 6epessl (Betula fruticosa); 4 — 6epesa nuockomnuctras (Betula

platyphylla).

cykieccus pactureibaoctu | Onenvenxo u op., 2017].
Tak, B 30He aKTUBHOTO pa3BuTHS TepMocyhhO31noH-
HBIX BOPOHOK MPON3pACTaeT Pe/KNil COCHOBBIH Jiec,
a Ha y9aCTKaX CTaphIX OATOK — TMPENMYIIECTBEHHO
JINCTBEHHMIIA, MOX, KOYKapHUK. AHOMa]II/II/I ITIOBbI-

menroro ¥ IC nojx takuMu KpuouabHbIME CO06-
[eCTBAMU KaK KyCTapHUKOBast Oepesa (epHUK) U
suctBennuna Kaguaepa (aypckas), ciaemyer mHTep-
MIPETUPOBATH KaK MHOTOJIETHEMEP3JTBIE TTOPOJIBI C T10-
HIDKEHHOW TeMTepaTypoi.
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Puc. 6. MparMeHT re03JeKTPUIECKOro paspesa 6ecTIxXcKoil Teppacsl Ha yuactke Yiaaxan-Tapsin (a) u ero

unrepnperanus (6).

1 — JMcTBEHHNUIA ayPeKast; 2 — COCHa; 3 — 1ecok; 4 — kapOoHaTHbIe Opo/bl; 5 — rpanuna MMIIL; 6 — temmeparypa mopoj; 7 — Ka-

Hautbl (pUIBTPAIY TOA3eMHBIX BOLL; 8 — cy(hHO3MOHHBIE BOPOHKH.

Briznenenne TaJaukoB
0 JIAHHBIM re€03JIEKTPUKH U (DUTOMHTUKAIIAN

OOBIYHO TAJUKHU BBIJCASIOTCS 110 aHOMAJIUSIM
nonuzkeHHoro ¥Y DC Ha hoHe BBICOKOOMHBIX MEP3JIbIX
nopoa. OTHAKO TTOHMIKEHUE CONPOTUBJIEHUS TIOPOT
MOKeT OBITh BBI3BAHO HE TOJIBKO TIEPEXOIOM U3 MEP3-
JIOTO COCTOSIHUSA B TaJioe, HO U CMEHOH JIUTOJIoThYe-
CKOTO COCTaBa PHIXJIBIX OTJIOKEHUN C ICAMMUTOBOTO
Ha [EJUTOBBIHA, ApobIeHeM U MUJIOHUTU3AINEN B
30HaX Pa3JIOMOB JuOO MUpUTHU3ANKEH nin rpaduTn-
3anueil TUTOPUITMPOBAHHBIX OCAOYHBIX TTOPO]I.
[ToaToMy nu1st BbIsIBJIEeHUST aHOManii Hu3koro ¥ JC,
CBSI3AHHBIX C TAJIMKAMHE, HEOOXOAUMO MTPUBJIEKATH J10-
MOJTHUTETBHY 0 MH(DOPMAIIITO, TAKYIO KaK (hUTOMPU3-
HaKW TaJbIX TTOPO/I.

Hamnpumep, nccienoBanusg MeTolaMU CKBaKUH-
Holt TepmomeTpun 1 DT B rpeziesrax HaIeHOH MMOJISI-
HBI p. AHMaHTBIH/Ia B MaragaHcKoit o6acTu mokasa-
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qu (puc. 7, a), ato MMII B okpecTHOCTSIX TEpMOMET-
PUYECKON CKBAKMHBI 3aJIETaloT ¢ rIyOuHbI 8.5 M (CM.
puc. 7, 8) M UMEIOT BBICOKYIO OTPUTIATENbHYIO Cpe/iHe-
rojioByio Temmeparypy okosio —0.3 °C, npu atom YIC
Mep3JIbIX MOPOJ Bapbupyercs B npemenax 3500—
4600 Om - M (cm. puc. 7, 2). Takast BbicOKas TemIepa-
typa MMII u otHOCHTenbHO HU3K0oe Y IC 00bsICHI-
I0TCSI OTEIUISIONINM BIMSHUEM HAMEP3JIOTHBIX BOJI
AJUTIOBUAJIBHBIX OTJIOKeHUH | Ontenuenxo u op., 2023].
Bpasnu, rae HeT OTeIUISTIONIero [efCTBIS TOA3EMHbBIX
Boj, Y OC MMII Bozpacraer 0 16 000 Om - m.
Tasnbie aroBUAIbHbBIE OTJIOKEHUST B BEPXHEN
gactn paspesa nmeor YIC ot 1800 1o 5000 Om-M B
3aBUCUMOCTH OT BJIQKHOCTU U KOHTPACTHO BbI/IEJIS-
10TCsT Ha (hOHEe HU3KOOMHBIX MOJCTUIAIOININX TTecya-
HO-TJIMHUCTBIX CJIaHIIeB. B KOpeHHbIX TTOpoax ycra-
HoBJieHbI 001actu Huskoro ¥ AC 50-300 Om- M Ha
done 500-700 Om- M (cMm. puc. 7, 2). Takue anoma-
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Puc. 7. Cxema pacnosioskeHusi npoduis yepes 10auny pexu (a), 403eHun y npaBoro 6epera pexu (6), rpa-
(uk TemmepaTypbl HOPOJ B CKBasKUHeE (8), reodJIeKTpruYecKuil paspes (2) u ero untepnperauus (0).

1 — ckBaxkuHa; 2 — ajunouit; 3 — caanipl; 4 — rpanniia MMII o repmomerpun; 5 —

1 TOITOJIA.

rpanuia MMII o ganusiv 9T; 6 — yozennn

JITU MOKHO MHTEPIIPETUPOBATH IBOSIKO — KaK TATUKH
1 KaK 30HbI TUPUTU3AINHI KOPEHHBIX TIOPO/I.

OHako aBTOpaMU TOJAMEUYEHO, UTO 3TH aHOMa-
JIUY TIPOCTPAHCTBEHHO COBMA/IAIOT C yUYAaCTKAMU IIPO-
M3pacTaHus Y03eHUIl U Tomosieil (cM. puc. 7, 6, d),
KOTOPbIE SBJISIOTCS UHIUKATOPaM¥ 00BOJIHEHHBIX
TAJINKOB B KpronTo3oHe. Cire1oBaTeIbHO, YCTAHOB-
JieHHble 110 aHHbIM DT 061aCTH HU3KOTO COTIPOTUB-
JICHVIST CBSI3aHBI C TAJTBIMU TIOPOJIaMTL.

B nomune p. Henkangxa (Maraganckas 06.1.)
OJIMH U3 TEOPAIapHBIX MpodHIeii TPOXOIILIT 10 HaJle-
11 U TIepecekas ocTpoB ¢ yozenusimu. Ha panapo-
rpamme (puc. 8, @) OTUYETINBO BBIJIETSETCS OTPasKaro-
1as rpaHuiia Ha mojoiBse HajseaHoro apaa (JI) na
ray6une 1.0-1.5 M, a TaksKe TPaHUIIA CE30HHOTO TPO-

Mmepsanus (C) Ha rayOuHe 0KoJIo 4 M. 371ech 11 Tie-
pecyera BpeMEHHOTO pa3pesa B TIyOUHHBIH TPUHATO
3HAaYeHNE OTHOCUTEIbHON TUAIEKTPIUIECKON TPOHM-
11aeMOCTH, paBHOE 3.2, TUTTMYHOE JIJIST JIbJIA.

X0opoIo BUHO, UTO 1107 Y0O3€HUEBOW poreit oT-
cyrcryet Tpanuiia C, uto 06bsACHIETCS OTENIsI0-
UM BIUSTHUEM B 30HE Pa3TPy3KN MO/I3eMHBIX BO/I.
Ette ous kaHam cyOrysuaibHONU pasrpy3Ku MO/
3eMHBIX BOJI BBIJIEJISIETCS Ha PaflaporpaMMe Ha ITHKeTe
320 M. B nannom ciayvyae puTOMHAMKATOP YO3€HUSA
yKa3bIBaeT Ha TAJUK B WHTEepBaje mpoduis 250—
280 M 1 103BOJIAET OZIHO3HAYHO MHTEPIPETUPOBATD
OTPAKAIOTIYIO TPAHUITY Ha pajiaporpaMmMe Ha TIyOuHe
3.5—4.0 M Kak TIOJIOTIBY CJI0ST CE30HHOTO TTPOMep3a-
HUsI, TaK KaK 9Ta TPAHUIIA OTCYTCTBYET B TAJHKE.
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Puc. 8. Pagaporpamma no npoguino yepes Hasxensb p. Heakanpska (a) u ee unrepnperauus (0).

1 — nen; 2 — aJmoBHil; 3 — TPaHKIla CE30HHOTO IIPOMEP3aHusT; 4 — KaHaJIbl PA3TPY3KHU TO/I3eMHBIX BOJI; 5 — 403eHNUHU; 6 — OTpaskalo-
Iasi rpaHuIa ot noaomuissl Jbaa (J1) 1 ot mogouBsl cesonHomep3itoro cios (C).

l'eoanexTpuyeckue 3akOHOMEPHOCTH
pa3MelleHus] MypaBeilHUKOB
B KPHOJIUTO30HE

Panee Ha 0CHOBE Pe3yIbTATOB MOJIEBBIX UCCTIE-
JOBaHUI OBLITO TIOKA3aHO, UTO B YCIOBUSIX KPUOJHITO-
30HBI CKOIIJIEHUS KPYITHBIX THE3/T MypaBbeB F. aqui-
lonia w F. exsecta TATOTEIOT K yY4aCTKaM € TIOHMKEH-
HbIM Y IC 10poJI, HHTEPIIPETUPYEMbBIX Kak 00J1acTH
¢ ryboko saseratomnieii kposaeit MMIT win Taauku
[Onenuenxo, 2014]. Jlng moaTBepKAEHUST STUX BbI-
BOJIOB OBLIIO MIPOBEIECHO YMCIEHHOE MOJIETTUPOBAHUE
3JIEKTPUYECKOTO T0JI [/ MOJIEJIN pa3pesa C IIy-
6uHoi kpoBau MMIT iepeMeHHON MOIIHOCTH U Ta-
JINKOM.

Ha ocHoBe cxeMbl pagmeliieHust MypaBeitHIKOB B
kpuoantosoHe |Bepman, 2007] 6vina cocTaBieHa
JIByMepHas TeoadjieKTpudeckas Mozesib (puc. 9, a).
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Taneim mopogam nipucBoeHo YIC B 100 Om- M, a
mep3sbiM — 500 Om- M. C OMOIIBIO TPOTPAMMBI
ZondRes2d 6pbina paccunTana npsaMas 3ajada st
U3MEPEHUN TPEXIJIEKTPOIHON MPSAMON U BCTPEUYHOU
YCTAHOBKAMU U TIOJyYeH pa3pes3 kaxytierocs Y 9C
(cm. puc. 9, 6). C momomipio porpammbl Res2DInv
ObITa BBHITTOJNIHEHA WHBEPCHUST U MOCTPOEH BOCCTa-
HOBJIEHHBIN TeoanekTpuueckuii pazpes Y IC (cm.
puc. 9, 8).

W3 puc. 9, 6 ciemyeTt, 9TO ¢ y4€TOM KYHOJbHBIX
rHe3/T MypaBbeB F. exsecta anomannu Hu3koro Y 9C
Ha pa3pese CONPOTUBJICHNN HYKHO UHTEPIPETUPO-
BaTh KaK TAJIMKOBbIE 30HBI, a HE KAK CMEHY JINTOJIOTH-
YECKOTO COCTaBa MOPOJI ¢ ICAMMHUTOBOTO Ha TIEJTUTO-
Bbiii. Takum o6pasom, Oarogapss OMOUHIUKALIMI
CHUKAaeTCs HEeOJHO3HAUYHOCTh MHTEPIPETAIlnN JTaH-
HBIX T€02IEKTPUKH.
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Puc. 9. /IBymepHas reoaiekTpuyeckasi MoJiesIb pa3pesa Io/] MypaBeiiHUKaMH B KPHOJIUTO30He 1o [Bepman,
2007] (a), pacupenenenne kaxyuierocs: YIC (6) u BoccraHOBJIEHHas Mozenb (8).

BbIBO/1bl

W3 060011eHus JTUTepaTyPHBIX AaHHBIX U HA0-
JIOZICHUH aBTOPOB CJIEAYET, UTO TIPH MCCIEJOBAHNT
KPUOJUTO30HBI Te0(h3NYECKIMU METOIAMU B ITPOIIEC-
ce MHTepIpeTau HeoOXOAUMO UCTIOIb30BaTh CBE/le-
HUS O PACTUTEILHOCTH 1 0OpaIaTh BHUMAHNE Ha Pac-
TEeHUsI-UHIUKATOPBI TEOKPHOJIOTUYECKUX YCIOBHIA.

[Tpu m3yyeHUM KaMEHHBIX TJIETYEPOB HU3KOE
YIC orTnokeHUi U KPyIHbIE MSATHA JUNIAHHUKOB
Rhizocarpon sp. ykasbiBatoT Ha GOJIBINON BO3PACT OT-
IebHOU reHeparuu. I Hao60poT, 0YeHb BBICOKOE
YIC gapa v oTCyTCTBUE JTUMIANHUKOB U PACTUTENb-
HOCTH HA MOBEPXHOCTU KAMEHHOTO IJleTuepa siBJISIOT-
ST IPU3HAKOM MOJIOJIBIX T€HEPATIHIA.

ITpu paboTe B TOPHO-TAEKHOI MECTHOCTH CJIETYET
obpaliaTh BHUMaHIE Ha cOYeTaHUE AaHOMAJIUN OYeHb
BbICOKOro ¥ IC 1 KpuoHUIbHBIX COOOLIECTB — JIUCT-
BEHHUI[A, KAPJIMKOBAS NI KyCTAPHUKOBAsT Oepe3Ka,

MOXOBOH TTOKPOB. B 1pe/ieax Taknx y4acTKOB Pa3Bh-
ThI HETJTyGOKO3aIeraloliue MepaJble MOPO/Ibl ¢ HU3KOi
TeMIepaTypoii n(Man) BbICOKOU JIbAUCTOCTHIO.

B nosuHax pek 3abaiikanbs, Axkytuu, CeBepo-
Bocroka Poccum u F'oproro AnTast 3apocyiv 4o3eHUN
1 TOIOJIEN YKa3bIBAIOT HA HHTEHCUBHBIN BOJOOOMEH B
MOPOJIaX U UX TAJI0e COCTOSTHUE. ITU (DPUTOUHIUKATO-
PBI IATOT OCHOBAHUE OJIHO3HAYHO MHTEPIIPETUPOBATD
anoMasin Hu3koro Y 9C B mpejiesiax TpaHuI] TPOU3-
pacTaHus TaKuX JIEPEBbEB, KAK TATUKH.

DuronHaUKALKS T€OKPUOJOTUUECKUX YCIOBUI
1oJie3Ha v Py UHTEPIPETAUK JAHHBIX Fe0PaInoJI0-
Kaluu, Korja HeoOX0UMO YCTAaHOBUTH MPUPOJLY OT-
paskaroNX IPAHUI] UJIM OICHUTD COCTOSTHUE Pa3pesa
110 BOJIHOBOI KapTune. Ha yyacTkax npouspacTtanust
YO3eHUHN W TOMOJIEH B PEUHBIX JOJMHAX HA Pajapo-
rpaMMax OTCYTCTBYET OTpPaKaiolias rpaHuIia OT OJI0-
IITBBI CJIOST CE30HHOTO IpoMep3anus. B ycioBusix rop-

77



B.B. OJIEHYEHKO, A.A. 3EMJIIHCKOBA

HOI KPHUOJMTO30HBI MyPaBeHHNUKHN JIOKAJIN3YIOTCS B
npejiesiax 30Hbl TEKTOHMYECKOTO HapyIleHus ¢ 1pe-
pBIBUCTBIM TUTIOM pactipoctpanernss MMII. Orainan-
TeJBHON 0COOEHHOCTHIO TEOITEKTPUIECKOTO pa3pesa
B 06JIACTH KOJIOHUU MYPaBbEB SIBJISIETCS TIOBBIIIEHNE
MOIIIHOCTH ¢Ji0sT Hn3Koro Y 9C B IPUTIOBEPXHOCTHON
yacTu paspesa. Bo3aMoXkHO, 3TOT (haKT CBsI3aH ¢ BO3-
pacTaHueM MOITHOCTH 9K30T€HHON TPeNIMHOBAaTOCTH
B 30He JPOOGJICHNS, ITPU 9TOM XOPOIIO APEHUPYIOIINE
TPEIIUHOBATHIE TIOPOJIBI SABJISIFOTCST GJIATONPUSATHBIM
MECTOM 17151 yCTPOMCTBA rHE3/l MypPaBbeB.

Yuer manamadTHBIX THATKATOPOB T€OKPHUOJIO-
TUYECKUX YCJIOBUH /IaeT BO3MOKHOCTD TIOBBICUTD O]1-
HO3HAYHOCTH UCTOJKOBAHUS PE3YJIbTaTOB reodusn-
YECKUX NCCeIOBAHNN KPUOJIMUTO30HBI METO/IAMU Te0-
9JIEKTPUKU.

Baazodapnocmu. Humepnpemayus u anaius
dannvix evinonnenvt npu noddepacke npoexma Ipo-
Zpammol PYHOAMEHMANBHBIX HAYUHBLX UCCLe)08AHULL
Ne FWZZ-2022-2024 “Teoanexmpuueckue u aniexmpo-
Maznumiole Memoovl UCCIeO08ANHUS 6EPXHEU UACTU
3eMHOIL KOPbL: Meopust, MoOeu, IKcnepumenm”.

Hccenedosanus na meppumopuu Mazadarnckoti 00-
nacmu evinonnenvt npu noddepicke Canxm-Ilemep-
6YpzcK020 20Cy0apCmMeennoz0 YHUGEPCUmema 6 pam-
Kax npoexma “Komnnexcnas ouenxa ecmecmeennvlx u
aAHMpPONOZEHHLIX PAKMOPOs UHMeHCUGUKaAuUU 6000 -
0OMEHHBIX NPOUECCOB KPUOLUMOZOHDL 8 YCLOBUAX U3-
Menenus kaumama’.
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