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AHHOTaAUMNA:

BbINONIHEHbI  UCCedoBaHUA  LEeHONOoNynsaunui  3NUANTHOro
JunwanHnka  Rhizocarpon geographicum Ha  BaJlyHHbIX
CNOXXEHUAX (AMbI, Ky4Yn) - apXeosIorMyYeckKux mamaTHUKaX Ha
ceBepe Pecnybnmkun Kapennsa un Ha tore MypmaHckon obnactw,
KoTopble pPacrono>eHbl B JIeCHbIX coobuiecTBax
ceBepo-Tae)XHOM 30HbI. B paboTe ncnonb3oBaHbl ABa Moaxona
K  BblAENEHUID  BHYTPUMONYNSAUMOHHOMW  eAuHULbI  AONA
JNWANHNKOB: B  KadecTBe  (YHKUMOHANbHOW  efUHNLbI
paccMaTpuBaeTcs oTAaeNbHas ocobb (TansomM) M MOHOBUAOBOE
MATHO NPU CINAHUX MENKMX TaslJIOMOB WUAW MPU paspacTaHunn
nx parMeHToB (B npefenax rnATHa HEBO3MOXXHO OOHO3Ha4YHO
BblAENNTb rpaHuubl OTAENbHbIX TansomoB). B noneBbix
YCNOBUAX  a@aHa/M3MpoBaan  CUHY3UM C  ydactmem  Rh.
geographicum, npoBegeHa unx ¢OTOCbEMKA OTHOCUTESIbHO
MepHOro 3TasioHa. MNonyyeHo 127 cdoTorpaduin, Ha KOTOPLIX B
nporpamme Imagej onpegensann njaowann TaJJZIOMOB U MATEH
pY30KapnoHa B TPexXKpaTHOW MNOBTOPHOCTWU. [na KaXkgoro
obbekTa OblIM NoCYMTaHbl CpefHWe 3HavyeHus naowanmn
TannomoB Rh. geographicum wnn MOHOBUOOBBLIX MATEH U
MOCTPOEHbLlI BapuauMoHHble padbl. AHanni3 pacnpegeneHus
OTAeJIbHbIX TaJIIOMOB n MOHOBMWAOBbIX naTeH B
ueHononynAaunax ABYX MeCT WCC/efOoBaHUSA BbIABUJ CXOXUE
YyepTbl. PacnpeneneHns B BapuaLMOHHbIX psagax OnuCbIBalOTCA
norapugmMmnyeckomn dhyHKUMEN (R2...0.78-0.95). B
LueHononynaunsax OTAesbHbIX TaJlJIOMOB BbISIBIEHO MOYTU B
TPpU pasa MeHblle, YeM MOHOBUAOBLIX MNATeH. OnpeaeneHsbl
obuime 3aKOHOMepHOCTU. MoOHOBMAOBbLIE MATHA MOryT MMeETb
pa3Mepbl MeHblUne, 4YeM oTAesibHble 0cobn. Menkue Tanaombl
B CUMHY3MW He  OOCTUraloT pa3MepoB, OMUCbIBAEMbIX
norapudmMmnyeckon QyHKUNEN, B pe3yibTaTe KOHKYPEHTHbIX
oTHoweHnn. KpynHble NATHa 3HAYMTENIbHO MPEeBOCXOAAT
3Ha4YeHns ypaBHeEHMN. BbisiBNeHO, 4To MOHOBUAOBLIE NATHa Rh.
geographicum, cchopMupoBaHHbIE Ha PaHHUX 3Tanax, BeayT
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cebs Kak UHAMBMAYYMbl, 4TO MO3BONAET paccMaTpuBaTb WX
KakK (YHKUMOHaNIbHYIO eAVMHULY LeHononynauum Hapsay c
OUCKPETHbIMW TansioMamu. MoOHOBMAOBbIE MNATHA MEHAKTCA
CTPYKTYPHO BO BPEMEHU, MOryT )opMmnpoBaTbCA U3 TassIOMOB
M MNATEH MeHblero pa3Mepa B pa3Hble Mnepuoabl CBOEro
pa3Butusa. Camoe KpynHoe NMATHO He ABJISAEeTCH CaMblM CTapbiM
B LeHononyaaunm, 41o genaet HeBO3MOXHbLIM NUCMNOJIb30BaHNe
3TOro NoAxofa B JINXEHOMETPUN.
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BeBepeHue

B coBpeMeHHON NUXEHONOrMN akKTMBHO pPa3BMBAETCA MOMYJNSALMOHHOE HanpaBJ/ieHUWe WNCCNenoBaHUMn
(MmnxannoBa, 2005; Tarasova et al.,, 2008; MukptokoB, 2011; CyeTuHa, 2016 mn ap.). OOHakKO 4eTKoro
onpepesieHns NOHATUSA MONyAaLUUM NS TNWaNHUKOB - CUMBUOTPOGHbLIX MHOTOKOMMOHEHTHbLIX OPraHU3MoB B
HacTosilLee BpeMs He cyulecTByeT. B LUMPOKOM CMbIC/ie 3TOT TepMWH TPaKTyeTCAa Kak rpynna TasjajioMoB
ofHoro Bmaa, 6onee nnm MeHee NPOCTPAHCTBEHHO N30JIMPOBAHHAsA OT APYrUX aHaNorn4Hblx rpynn (Mnkplokos,
2011). OgHa 13 KAKYEBbIX MeTogosiormdyeckmx npobnem - 3To onpepesneHne obbemMa 31eMeHTapHOMn
BHYTPUMAOMNYNALNOHHON eANHNLLI. DTOT BOMNPOC HE MMeeT 0AHO3HAYHOro OTBEeTa U ANs pacTeHun (BopoHuoBa n
ap., 1976). B oTAnyme OoT XUBOTHbLIX pacTeHnsa U 6ONbLIMHCTBO NNLWANHUKOB BeAyT NPUKpenseHHbin obpas
YKWU3HU, 4TO, C OQHOWN CTOPOHDI, YeTKO pa3rpaHNYMBaET B NPOCTPAHCTBE 3JIeMEHThI MONYAALUN, HO, C OPYron
CTOPOHBI, Bbi3blBAET 3aTPYAHEHNA C BblAesIeHNeM BHYTPMMNONYIALMOHHON eAUHMLbI.

B 60TaHMKe cyLlecTBYeT HECKONbKO B3r/S40B Ha CTPYKTYPHYI eaunHuuy nonynsaumu. HekoTopble
nccnenoBaTenn paccMaTpyBaloT B KavecTBeE TakKoW efuHMUbl 0COBb CEMEHHOro Wn BereTaTUBHOMO
NPOMCXOXXAEHUA (MapTUKYNyY), Apyrue - KNoH (COBOKYMNHOCTb ocobel BereTaTUBHOMO Pa3MHOXXEHWS), @ MOPON 1
YacTb ocobu (chutomep, nober, napumnanbHbin KycT) (XKykosa, 2001; UnbnHa, 2010). B nuxeHonornm takxe
npeobnapaet npeacrtasieHne o6 snemMeHTapHOW eAuHULbI NONyAsauuMM Kak ocobu, oTOoeNbHOro Tasioma,
KOTOPbIN Ha MOMEHT MCCNefoBaHNsA PUKCUpyeTCsa Kak AUCKpeTHoe obpa3osaHme. OQHaKo B Clyyae, Korja
HEBO3MOXXHO BbIOEINTb AUCKPETHYI 0C0Ob M3-3a TOro, YTO JINCTOBAThbIE W, Yalle, HAKUMHbIE NULANHUKN
obpa3yloT cKkomnseHus, rae TaJJIoOMbl MeXaHW4YecKu npopacTalT Apyr B Apyra, B KayecTBe 3JIeMeHTapHOMn
efVHMUbl MPUHUMAT TakK Ha3blBaeMbll (PYHKLMOHAJIbHbIN MHAUBUAYYM, T. €. COBOKYMHOCTb BCEX TaslJIOMOB
0OHOro BMAa, HacenswwWwmMx eanHuuy cybctpaTta (Hanpumep, cTBoa adepeBa) (Muxannosa, 2005; Tapacosa un
ap., 2012).

MonynaumoHHbIE  NCCNefoBaHWsA  JIMWAWHMKOB  MPEeUMYLLEeCTBEHHO  BbIMOJIHEHbI Ha  LUMPOKO
pacnpoCTPaHEHHbIX K YA3BUMbIX BUAAX JINLLANHNKOB, F1aBHbIM 06pa3oM annMUTHON 3KOSIOrMYECKOW Fpynnbl
(MnxannoBa, Bopobenuunk, 1999; CyetuHa, 1999, 2016; Nnotos, CyeTuHa, 2005; CyeTuHa, 'notos, 2015). Onga
SMUANTHOW TPYNMbl HAKUMHbLIX XXWU3HEHHbIX (POPM TaKoro poAa UcCcrefoBaHUsa He NpoBoaMauck. bes 3HaHumA
CTPYKTYpPbl W COCTOSHMS LEHOMONyAsuMiA  SMNUANTHLIX BUAOB HEBO3MOXHO WCMOJIb30BaHWe MeTona
NNXEeHOMEeTpUN AN OLEHKM Bo3pacTa cybcTpaTa, KOTOpbI akTMBHO NpuMeHsieTca B paboTe apxeosioramMmu 1
rnsunonoramn (Beschel, 1961; Armstrong, 2002; Bradwell, Armstrong, 2007; FanaHuH, 2012; Kyp6aTos,
CoHunHa, 2018). Tak, NpU3HaHHbLIM B JINXEHOMETPUM BUOOM ABAAETCHA aNuAnT Rhizocarpon geographicum (L.)
DC, y KoToporo pAns uenem p[aTupoBaHWA MWUHMMAJIbHOrO BoO3pacTa cTabunbHoro cybcTpaTa
NCNOJb3yIOT AMaMeTp caMoro kKpynHoro Tassoma (McCarthy, 2013). OcTaeTcs HeBbIACHEHHbLIM BOMPOC, Y4TO
npenctasaseT cobon caMblil KPYMHbIA B CUHY3MW TaJlJIoOM 3TOr0 BUAA: OTAE/bHYIO 0C0bb nav rpynny ocoben,
ChopMUpPOBABLUNX MATHO? MOXXHO JIN UCMOJIb30BaTb MOHOBUA0BOE NATHO OJ1 OLLEeHKM BO3pacTa cybcTpaTa?

B HacToswem uccnenoBaHun, Uelb KOTOPOro - M3y4YeHue COCTOAHWUA LLeHONonynasuum 3nuanTHOro
nuwanHuka Rhizocarpon geographicum Ha KaMeHHbIX CIOXKEHUSAX B YCJI0BUSAX CEBEPHOW Talrn, NCNOJib3yeTcs
o6a BbILLIEONCaHHbIX NoAX0Aa NPW BblAEIEHUN BHYTPUMNONYAALNOHHOW e ANHULI: OTAeNbHas 0cobb (Tansiom)
N hyHKLMOHaIbHas eANH1LLa - MOHOBUA,0BOE NATHO, BKJIOYaloLLLee HECKOJIbKO 0cobel Bnaa, rpaHunLbl KOTOPbIX
HEBO3MO>XHO BblAE/NTb.

MaTtepuansl
MccnepoBaHme BbINOJIHEHO Ha apxeosiorn4ecKkmnx obbekTax - BaNlyHHbIX CNOXeHNAX (FIMbI n Kyymn -
«nNaTOopMbI»), KOTOPblE PACMONOXXEHbI Ha TeppuTOpUM JIOyXCKOro agMMHNCTPaTMBHOIO panioHa Pecnybanku
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Kapenusa (PK) pagom c o3epom TornopHoe (65°98°N, 33°27'E) n Tepckoro paioHa MypmaHckon obnactn y peku
XnebHas (66°59’N, 34°87'E) (puc. 1, 2).

v s
s
=
a5
m "
S
: 3 ApxaHrenbck
I 3 Pecnybriuka
< < Kapenus
S \
S 5\ { ApxaHeernbcKas
/' NG obriacme
// { i
,/ MeTpo3aBoack(#) f
4 A S
A . ~— ;A : (/]/ [ .
¢ - { /,./ " J L‘ 3 —
feHuHepaOckass N f
o6nacms |
CankT-MeTepbypr > Bonozodckas obracmb
i

Puc. 1. KapTa palioHa nccnegosaHusa: 1 - JIoyxckuin panioH, o3epo TonopHoe; 2 - TepCkui panoH, peka
XnebHas
Fig. 1. Map of the study area: 1 - Loukhsky district, Topornoe Lake; 2 - Tersky district, Khlebnaya River

Puc. 2. BanyHHble cnioxxeHus B JIoyxcKoM palnioHe (cnieBa) n B TepcKoM parioHe (cnpasa)
Fig. 2. Boulder formations located in Loukhsky district (on the left) and Tersky district (on the right)

O6cnefoBaHHble MaMATHWKW pacnofaralTcs npumepHo B 120 KM Apyr OT Apyra B npegenax
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CeBepo-BOCTOYHOM YacTuM BanTUMCKOro reosormMyeckoro Wuta. 3TOT PernoH OTHOCUTCA K TaeXXHOW 30He, K
MnoA30HE CEeBEepPHOM TaWrm C 4YepenoBaHWEM €eJI0BbiX, COCHOBLIX J1eCOB M BepxoBbix 60n0T. Bo dnope
npeobnapatoT 6opeanbHbie BUAbI PacTeHUn. TeppuTopmusa OTHOCUTCA K CyBapKTUYeCKOMY KIMMaTU4eCKoMy
Moscy CO cpefHerofoBon TemnepaTypon okono 0 °C, cpefnHen TemrnepaTypoill CaMOro XOJI0OAHOro Mecsua
(AaHBaps) -12-13 °C, camoro Tennoro (uong) 14-15 °C (Hasaposa, 2014).

Apxeonorv4yeckun namsATHUK Ha o3epe TonopHoe B JIOYXCKOM panoHe PK - 3TO OKOJIO ABYXCOT
pPa3HOBMAOOBbLIX CJIOXKEHUA U3  BaJlyHOB - «MNNaT(OPMbl» TMOKa HEACHOW [aTUPOBKW, KyJIbTYPHOW
npuHagnexxHoctm un dyHkumm (WaxHoBny, 2022). OHM pacnonaralTca B COCHAKE YepHUYHOM
JNWANHNKOBO-3€/IEHOMOLLIHOM.

Ha Tepckom 6epery benoro Mopsi Ha peke XnebHasa - 3TO rpymnna u3 27 KaMeHHbIX BbIKJafoOK, B
OCHOBHOM §IM - MCKYCCTBEHHbIX YrnybseHuii, BbIJIOXKEHHbIX BaslyHaMu, C XOPOLWIO 3aMeTHbIM BaJIMKOM MO
OKPY>XXHOCTU. MaMATHMK NpeaBapuTesibHO ONpeaesnifaeTca cneumasncTtaMmn Kak HeEXpUCTMaHCKUM KOMMIeKC ¢
KYJbTOBbIM CTAaTyCOM, NPennonoXXnuTenbHo ¢ norpebanbHon ¢yHkumnen (LaxHoBuY, 2021). BanyHHble AMbl
pacnonaratTCsA B COCHAKe BpYCHUYHOM 3€/1€HOMOLLHO-/TULLAAHUKOBOM.

MeToabl

C6op nHopMaummn nposeneH B nonesble ce3oHbl 2019 1 2022 rr. O6cnenoBaHbl BajlyHHbIE C/IOXXEHUSA
pa3HoOM KOHGUrypaunn. SNUANTHLIN JNWANHUKOBLIN MOKPOB C y4acTueM Rh. geographicum oueHuBann Ha
yyeTHbIX niowankax (pamka pa3mepom 10 x 20 cM), oTMeYanu BuAoOBOe pa3Hoobpasve NULWaNHWNKOB,
MoKpbITUE OTAENbHbIX BUAOB. CobpaHbl 06pa3ubl AN onpefeneHns BMAoB B nabopaTopHbIX ycaoBusax. Ons
onpepeneHvus naowann oThesflbHble TajysIoMbl M MOHOBMAOBbIE MNATHa oTorpadmMpoBann B pexume
MaKpPOCbEMKN OTHOCUTEIBHO MEPHOI0 3TasioHa (puc. 3).

L

Puc. 3. OgnMHo4YHbIe TannoMbl U1 MOHOBUAOBLIE NATHa Rhizocarpon geographicum: a - OANHOYHbIN
Tannom; b - MOHOBMAOBbIE NSATHa
Fig. 3. Individual thalli and monoid spots of Rhizocarpon geographicum: a - individual thallus; b - monoid
spots

N306paxkeHnsa (127 doTorpacdun: 44 Ha sMax M 83 Ha Kyvax) C TajsJloMaMU pPU30OKaproHa
reorpadgunyeckoro obpabaTeiBanu B nporpamMme Image). 3Ha4yeHve naowann 45 KaX4oro TajanomMma nsMepsam
TpW pa3a U UCMoSb30BanAn 418 aHasIn3a UX CpeliHMEe 3HaYeHuns, KoTopble 3aHocuan B 6a3y AaHHbIX (Tabnnuybl
Excel). B nabopaTopHbIX yc/loBMSAX Ha Kadenpe 6oTaHukun n dwusmnonorun pacteHnn MeTplY nposeneHo
onpepesieHne BUAOB CTaHAAPTHbLIMU MXeHonornyeckumm metogamm (CoHmHa n ap., 2006).

Rhizocarpon geographicum - pu3okaprnoH reorpauyecknii, SMNANTHbIA HAKUMHOW IMLLANHUK, ABNAETCS
KOCMOMOJINTOM, BCTPEYAETCH B Pa3HbIX KIMMATUYECKNX 30HaX. [oacnoesuLLe SpKO BblpaXKeHHoe, YepHoe, A0
0.7 MM BbICOTOW, Ha KOTOPOM (hOPMUPYIOTCSH apeosibl. NNOBEPXHOCTb apeos rsafkas, 3e/eHOBaTO-KesnToro
LBeTa. AHaTOMNYECKOE CTPOEHNE reTepoMepHoe, OTOBMOHT 3e/1eHble XJIOPOKOKKOUAHbIE Bogopocau (Henry,
2012). AnoTeunn 0.3-2 MM B gnaMeTpe, YepHble, OKpYrJble, pa3BMBalOTCA Ha YepHOM nogcnoesuie. Cnopsbl
TeMHo-KopuyHesble, 20-40 x 10-20 MKM. JIMWAaMHNK OAaHHOro BUAa XapaKTepulyeTcs MeasieHHbIM POCTOM,
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MMeeT BbICOKYI MPOAO/IKUTENIBHOCTb XU3HU, B apKTUYECKMX LLUMPOTax B rof npupactaeT npumepHo Ha 0.2
MM. CnoeBuLLe 3TOro BUAa pacTeT OT UeHTpa K nepudepumn n gopmupyeT Bonee nnm MmeHee OKpyrnyto opmy.
[aHHble 0c06eHHOCTU genalT 3TOT BUA yA0bHbIM ana nuxeHomeTpun (FanaHuH, 2002).

B HacTosweln paboTe aHanvM3npoBann TasZIOMbl pU30KaprnoHa reorpaduyeckoro ABYyX BO3PACTHbIX
nepnoaoB: NpereHepaTMBHOIro (XxopoLla pa3BuTbl BCe BereTaTUBHbIE YacTu TaslsloMa - NpoTaJIloC, apeosbl) 1
reHepaTUBHOrro (Ha TansomMme copMmMpoBaHbl Niofosble Tena) (CyetmHa, 1999). Paspyliatowmecs TaaioMmbl,
COOTBETCTBYIOLME MOCTreHepaTUBHOMY BO3paCTHOMY nepuony, B paboTe He y4YuTbiBanuCb B CUY
HEBO3MOXXHOCTW onpefeneHnsa rpaHuL, Taaioma.

Pe3synbTaThl

B OBYyX paioHax nccnenoBaHUa Ha NOBEPXHOCTU BasyHOB NMWanHNK Rh. geographicum BxoauT B CcOCTaB
JINXEHOCUHY3UIN C OOHON N Pa3HbIMU XXN3HEHHbBIMW (hOPMaMU, UMEIOLLUMIY NAArMOTPONHbLIA TUN pocTa. CUHY3UK
OOHOWN XXN3HEHHOW (hopMbl BKJIIOYAIOT 3-5 BUAOB NNLWIANHWKOB C JOMUHUPOBAHMEM MO0 3HAYEHMAM NOKPbLITUA 1
BCTpeYaeMocTu Rh. geographicum, roe copoMMHaHTamMm BbICTYMaloT BUAbl poaoB Porpidia, Aspicilia, Lecanora.
CVHY3MN pa3HbIX XXU3HEHHbIX (GOpM BKJOYaOT OT 2 A0 6 BMAOB NMNWANHWKOB C AOMUHMpPOBaHMeM Rh.
geographicum, Arctoparmelia centrifuga (L.) Hale n yqyactuem Takux Bngos, kak Umbilicaria hyperborea (Ach.)
Hoffm., Melanelia stygia (L.) Essl., Bugos pofnos Lecanora, Porpidia.

Tannombl Rh. geographicum MmoryT chopMnpoBaTb MOHOBUAOBbIE MATHA NPU CANAHUN MENKUX TaJIsIoMOB
UAn Npu paspacTaHUn Mx pparMeHToB (B Npefensiax NATHa HEBO3MOXHO OAHO3HA4YHO BblAENUTb FPaHULbl
OTAesIbHbIX TassioMoB). B ¢BA3M ¢ 3TuM BbIAM NpoaHanu3vpoBaHbl ABE rpynmnbl: OTAeSIbHbIE TajloMbl, Kak
AnckpeTHble obpa3oBaHUA, U MOHOBMAOBbBIE NATHA. [ONA KaXX 40N rpynnbl Ha ABYX apXeosornyecknx obbektax
6b1N1M MOCYMTaHbl CpeAHne 3Ha4YeHNs NoWaan TaaJIOMOB M MOHOBMAOBbLIX MATEH Y MOCTPOEHbI BapaLlOHHbIEe
paabl. anee B paboTe oTAE/bHO aHAIM3MPYIOTCA AaHHbIE, MOJlyYeHHble B IBYX MeCTaX Uccief0BaHusS.

BapuauMoHHbIN pad OOWHOYHBLIX TansioMoB (41 TannoMm) B ueHononynaumm n3s Jloyxckoro panoHa (03.
TonopHoe) Haubonee TOYHO OMNUCLIBAETCH JIOrapM@dMUYECKON 3aBUCMMOCTbID C  KO3(hPULMEHTOM
annpokcumaumm 0.95 (puc. 4). JlorapudmMunyeckasa pyHKLNA B BMONIOrMm oNnUCbIBAaeT POCT XKMBbIX OPraHN3MoB 1
nonynaunm, OTKJIOHEHUS OT IMHUK TpeHAa Ha rpadurke yKa3biBaloT Ha Hanm4ue yCcaoBuin, BANSAIOLLNX Ha PoCT
TaNJIOMOB Ha ONpeAesiIeHHON CTagun UX pasBuUTUSA. B TOM 4Yncne KOHKYPEHLUMIO KaK BHYTPUBUAOBYIO, TaK U
MEXBUAOBYIO, YTO XapaKTEPHO AJ19 MHOFOKOMMOHEHTHbIX cnctem (FanaHnHa, 2011). PacnpeneneHune ocoben
Ha rmcTorpamMme No3BOJINIO HaM BbIAEIUTb TPU FPYyMnbl. B nepByto rpynny BOWAN CaMble MeKue TaasioMbl C
pa3mepoM oT 12 0o 100 MM2. B AaHHbLIX CUHY3MSX OHU NPeACcTaBeHbl Kak 0CoBSMU NOSIOBOro NOKONEHUs, TaK
N BereTaTUBHOro (B pe3ysbTaTe, Hanpumep, parMeHTaunm KpynHblx TasasioMmos). Bo BTopyto rpynny BoLwwan
TasnoMbl naowansio 120-400 MM2. Vx pa3Mepbl MPeBOCXOAAT ONUCaHHble NorapudMuyYeckoit yHKLUMeN, 4To
MOXHO OOBACHUTH aKTUBHBLIM POCTOM MeJIKUX TaslJIOMOB, KOTOpbIE 3aHMMaloT CBOOOAHbIE MPOCTPaHCTBA,
obpa3oBaBLUMeCcs NOCie pa3pyLlUeHnUs 4YacTu TajasIoMOB, HanpuMmep npu nx gparmMmeHTaummn. B TpeTbio rpynny
BOLLIM TPM CaMbIX KPYMHbIX TasnoMa. Ix pa3Mepbl MeHbLUE, He AOCTUIaloT 3HaYeHUn KoadpduumneHTa b (511) B
YPaBHEHUN, KOTOPbIA MOKa3biBAET TOYKY MepecevyeHus C ocbio X, TO €CTb CaMbll MaKCUMasbHblA pa3mMep
Tannoma. BeposiTHO, 3TO CBMAETENLCTBYET O TOM, YTO KOHKYPEHTHble€ B3aVMOOTHOLUEHWS B CUMHY3UAX
CTaHOBATCA IMMUTUPYIOLLNM (haKTOPOM.
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Puc. 4. BapmaunoHHbIN pag 0aNHOYHBIX TanaoMoB Rhizocarpon geographicum (03. TonopHoe, JlIoyxckumn
p-H)
Fig. 4. Variation series of individual thalli of Rhizocarpon geographicum (Topornoye Lake, Loukhsky
district)

BTopon BapnaunoHHbIN pag BkatodaeT 100 eanHML, KOTOPLIMA 30eCh BbICTYNAOT MOHOBMAOBLIE MATHA
(pnc. 5). Ero xopoLwo onuckiBaeT NorapuMmnyeckas IMHUS TpeHaa ¢ KoagduumeHToM annpokcnmaumm 0.93.
Mpu pacnpeneneHn MOHOBUAOBLIX MATEH TakXe MOXXHO BblAENUTb TpY rpynnel. B nepson, camon 6onbLuon
rpynne - nATHa pa3Mepamu oT 25 40 400 MM?, KOTOPbIE TOYHO OMMUCHLIBAIOTCA OaHHOW thyHKLMeir. BTopas
rpynna - 3To NATHa naowaabio 400-700 Mm%, TpeThbs rpynna BKOYaeT TPU CaMbIX KPYMHLIX MATHa, KOTopble
rno pa3sMepy 3Ha4YnUTENIbHO MNPEBOCXOAAT TEOPETUYECKN paCCHUTAHHbIE.
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Puc. 5. BapraumnoHHbIN pag MUHOBMAOBLIX NAaTeH Rhizocarpon geographicum (o03. TonopHoe, JIoyxckui
p-H)
Fig. 5. Variation series of monoid spots of Rhizocarpon geographicum (Topornoye Lake, Loukhsky
District)

B Tepckom palioHe (p. XnebHas) Ha BaJlyHHbIX CJIOXKEHUAX NULIANHUKN TakxXe POPMUPYIOT CI0XKHbIE
CUHY3MN OOHOW N pa3HbIX XXU3HEHHbIX (HOPM. BapraLnoHHbI psg 0AUHOYHBLIX TaJlJIOMOB BK/OYaeT 46 ocoben
(puc. 6). N'padhmnk onuckiBaeT norapupmMmyeckas hyHKUNA € KoahdurumneHToM annpokcumaumm - 0.78.
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Puc. 6. BapnaumnoHHbI paf oTAeNbHbIX TannomMoB Rhizocarpon geographicum (p. XnebHas, Tepckuin p-H)
Fig. 6. Variation series of individual thalli of Rhizocarpon geographicum (Khlebnaya River, Tersky district)

Pacnpenenenne ocoben Ha rmctorpaMmme BHOBb MOKa3sblBaeT TpW rpynmnbl. B nepsyto rpynny sowam 42
ocobw pasmepamu oT 2.4 MM? 0o 174 MM2. Ocobu, pa3mepoM npumMepHo 50 Mm% 1 o 174 Mm%, pacrnonaratoTcs
HV>XE NINHUK TpeHaa. BepoATHO, 3Tn Hebonblne Mo pasMepy M MOoAble TajsIoMbl OrpaHUYeHbl B pocTe 3a
CYET KOHKYPEHLIMN BHYTPU CUHY3MiA. Bo BTOPYIO rpynny BOWAW TPU TaanoMa niowanbsio ~200-450 mm2. Ux
pa3Mepbl NPeBOCXOAAT TeopeTUYeCcKn paccimTaHHble naowann. CKkopee BCero, 3Ty TanasioMbl CHOPMUPOBASIUCD
Ha cybcTpaTe Ha paHHMX 3Tanax CTaHOBMEHNS coobLLecTBa, Koraa y TajaiomMoB 6bl1la BO3MOXXHOCTb pacTu 6e3
OrpaHN4YeHns CO CTOPOHbI CUHY3UK. B TpeTblo rpynny BoLwlen OANH CaMblil KPYMHbIA TaaaoM naowansbio 1344
MM2, Ero pa3Mepbl 3HauYMTeNbHO MPEeBOCXOAST MaKCMMaslbHO paccyMTaHHble GyHKLVWEeN. BblABUHYTO
npennosioXXeHne, 4To 3TOT TaslJIOM MOI MNOSIBUTBLCA Ha CybcTpaTe paHbLle BCeX 0CTaslbHbIX. OAHaK0o, HECMOTPSA
Ha TO, 4TO Mpwu AeTajbHoW ob6paboTke m30bparkeHMa TanjoMa M aHaJM3e €ero rpaHuy HeT MpPU3HaKoB
ob6beaAnHeHNA HECKOJIbKUX TalJIOMOB, Y HaC BCE )K€ HET OCHOBaHW OHO3Ha4YHO yTBEPXAaThk, 4TO 3TOT TajlJIoM
- 0ANHOYHasa 0cobb.

BTopoi BapuauMoOHHbIN psg BKAoYaeT 239 MOHOBUAOBLIX NMSATEH (puc. 7) n 6onee TOYHO ONUCLIBAETCS
norapupmMmnyeckon yHkKUmMen ¢ koappmnuneHToM annpokcumaumm 0.93.
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Puc. 7. BapnaumnoHHbIN pag MOHOBUAOBLIX NATeH Rhizocarpon geographicum (p. XnebHas Tepckun p-H)
Fig. 7. Variation series of monoid spots of Rhizocarpon geographicum (Khlebnaya River, Tersky district)

Mpu pacnpepeneHnn NATEH TakXe BbIAENSATCA Tpy rpynnel. B nepByto rpynny Bowno Hanbonbluee
4ucno naTeH (oT 6 MM2 [0 KpyMHbIX, ~1000 MM?2). X pa3Mepbl He AOCTUraOT ANMHUK TpeHaa. MpocaexnBaeTcs
Ta e TeHAeHUMs, 4TO U Yy OoTAesibHbIX Ta/sioMoB. OHU ChOpMMPOBaNUCL BHYTPU YyXKe CyLLeCTBOBaBLUUX
CUHY3MIA, YTO MOMI0 OFpaHNYnBaTb NX KpaeBoW pPoCT. BepoaTHo, Hebonblime NATHa popMUpyOTCA 3a cyeT
obbeanHeHNa ManeHbKMX TaJIOMOB B Ha4Yasle nx pa3BuTua, 1 3TN NATHa BeAyT cebsa Kak oTaenbHble ocobun. Bo
BTOPYlO rpynny sownu 17 nsTeH (oT 1000 go 3000 mMMm?). Mx pa3sMmepbl NpeBbIWAT MogesbHble. OHW
ChOpMMPOBAINCb Ha PaHHMX 3Tanax Pa3BUTUA OTAENbHbIX Ta/lJIOMOB U CUHY3UW, Korga cybcTtpaTt He 6bin
NMJOTHO 3acefieH. Takme NATHa BKJYatloT B cebs oT aByx n 6onee ocoben n BenyT ceba kKak oTAeNbHbIE
VHAMBMAYYMbI. TpeTba rpynna npefacTaBieHa OAHUM KPYMHbIM NATHOM (4600 MM?). PasMepbl NSTHa U ero
rnojioXKeHne OTHOCUTEesNIbHO JIMHUW TpeHAa, CKopee BCero, CBA3aHbl C TeM, 4YTO 3a AOJiroe BpeMs ero
CyLLecTBOBaHUA Ha cybcTpaTe K HeEMY MOM/I NPUCOEAUNHATLCS BIM3KO pacTyLiMe TaaaoMbl MU faxke gpyrue
MATHa B pa3Hble Neproabl ero pa3suTus.

O6cyxaeHue

B pe3synbTaTe McCnefoBaHUA MoJlyYeHbl BapuaLMOHHbIE pPSabl ANA O0TAEsbHbIX 0COb6ell U MOHOBUAOBbIX
MATEH PU3OKaproHa reorpaduyeckoro B LUeHononynaumax. Ona OByX MecT WUCCefoBaHWUsA, BaJlyHHbIX
cnoxeHun B Bnae aM (Tepckuii panoH MypmaHckonm o6nacTtu) n Ky4 (Jloyxckmin paioH Pecnybnnkn Kapenns),
KOTOpbIE PacrosioXKeHbl B JIECHbIX COOOLLeCcTBax CEeBepO-TaeXHOW 30Hbl, BbIIBJIEHbI CXOXXWE 4YepThbl. Tak,
pacnpeneneHne BHYTPMMNOMNYAAUNOHHBIX eOUHNL, B BapUALMOHHbIX PAAax OMMUCbIBAaeTCA JIOrapuMmnyecKmumm
YypPaBHEHUAMU C BbICOKUMWU 3Ha4YeHUsaMu KoadpuumeHTtos annpokcumaumm (0.78-0.95). Mpm aHanuse
CTPYKTYpPbl LLEeHOMONysaunmM oTAe/bHbIX 0CObel BbIB/IEHO MOYTW B TPW pa3a MEHbLUE, YEM MOHOBULOBbIX
nateH. lMpuyem MOHOBMAOOBbIE MNATHA WMHOrAa WMEKT pa3Mepbl MeHblune, 4YeM OTAesibHble ocobu. I3To
CBMAETENbCTBYET O TOM, HTO BHYTPM CUHY3UA B CWUJy OrpaHMYeHHOCTU cBOGOAHOrO MPOCTPaHCTBa
pacnosioXXeHHble pAAOM Mosodble 0cobu nerko o6bLeANHAIT TassIoMbl, NPOHNKaa MU3MYEeCKn ApYr B Apyra
KpaeBbiMu ruchamu (CyetunHa, 2016).

B cnyyasax, roe BHYTpPUMOMNYAAUMOHHONW eQUHULEN ABAANCA OTAENbHbLIA TanioM, BbisBieHa obuias
TeHpeHuuns. Menkue TassoMbl, MPUCYTCTBYKOLWME B CUHY3UM, HE LOCTUraloT pa3MepoB, OMUCbIBaeMbIX
norapudmMmnyeckon dyHkumen. B HacTosAWEM COCTOAHMW CUHY3UM  SBJISIOTCA  OOBOJIBHO  XOPOLLO
CchOpMMPOBaAHHbBIMU, BKJTIOHAIOLLMMUN NLLANHUKN Pa3HbIX XXU3HEHHbIX (hopM, rae otMmedaeTcs 100 % nokpbiTre
NNWanHNKoB, cBoboAHOE MecTo Ha cybcTpaTe nosBnseTca nMbo B pe3dysbTaTe KOHKYPEHTHbIX OTHOLLEHUNA,
nmbo  nNpu  BbiNAAEHWE  JIMCTOBATbIX  TaJ/IOMOB MO BHEWHWM  MpuynHaM. BapuaHTbl, Korpa
BHYTPUNONYALUNOHHON eAUHULLEeR BbICTYNaeT MOHOBMAOBOE MATHO, B ABYX MeCTax MCCAefOoBaHUA TOXe
obHapyxuBaoT obwimne npusHaku. KoahduumeHT annpokcuMaumm cambin BbicOKM (0.93-0.95). KpynHble

10



CoHuHa A. B., lMetpos P. C., WaxHoBn4 M. M. K aHanu3y ueHononynsuuin 3nUAMTHOro nuwamnHuka Rhizocarpon
geographicum Ha TeppuTopumn Ceepo-3anagHoro benomopbs // MpuHumnbl akonorun. 2023. T. 14, Ne 4. C. 3-2.

NATHa 3HA4YUTENIbHO MPEBOCXOAAT 3HA4YEHNSA ypaBHeHMn. OHKU, BEPOATHO, POPMMPOBAIMNCL Ha PasHbIX dTanax
pa3BuTMA coobLiecTBa U MOFyT BKJIIOYATb Pas3iM4yHoOE Y110 ocoben, YTo ABASeTCA OAHOWN N3 NMPUYUH Bapraunn
pa3MepoB MATHa.

O Hanps>XeHHOCTW KOHKYPEHTHbIX OTHOLUEHW B LEHOMonyasuuMM roBopuT KoO3(dUUMEHT a B
norapnmMnyeckom ypaBHeHNN. B BaHHOM Csly4ae OH Bblle Y MOHOBUAOBbLIX NATEH (@ = -469 1 -237) n HUXe y
oTAaenbHbIX TanaomoB (@ = -103 wn -129). 3T0T KOI(P(PUUMEHT OTparkaeT CTeneHb BOMHYTOCTU
norapudmnyeckon kpueoi. Kak otmedaeT WU. A. FanaHuHa (2011), 4yem 6osblue CTeNeHb BOFHYTOCTU, TEM
Hanps>XeHHee KOHKYPEeHTHble OTHOLIEHMS B LeHononynsumMm AaHHOro BMaa B AaHHOM coobuiectse. To eCTb
0cobn B LEHONOoNyNALUN WUCMbITbIBAOT YrHEeTalollee BO3AENCTBME HE TOJIbKO CO CTOPOHbI 0coben apyrux
BUAOB, HO U BHYTPUBUAOBOW NPECCUHI, 4TO 04€BUAHO NMpu hOPMUPOBAHNN MOHOBUAOBLIX NATEH.

3akJiloueHue

B pe3ynbTaTe aHanmM3a BbIIBAEHO, 4TO Ha o6cnefoBaHHbIX y4acTKax MOHOBMAOBbIe MATHa RA.
geographicum, KoTopble CHOPMUPOBANNUCE U3 MOJIOAbLIX TaJUJIOMOB Ha PaHHMX 3Tanax pa3BMTusA coobliecTsa,
BeAyT cebs, Kak MHANBMAYYMbl (0CobK). ITO MO3BONAET pacCMaTpPUBaTh UX KaK (PYHKLMOHANIbHYIO eouHMLY
ueHononynAuMm Hapsgy C AUCKPETHbIMM TaJsloMaMu U MNOATBEPXAAET aHaJIorn4yHoe TOoJIoKeHne And
JINCTOBATLIX INWANHUKOB 3NUEMUTHON 3Konormndyeckon rpynnsl (MeicTnuHa, CemeHoBa, 2004; Munxannosa, 2005;
WrHaTeHko, TapacoBa, 2014). Mpun HanM4Mn OTAENbHbLIX TaJJIOMOB M MATEH Ha OrPaHMYEHHOM MPOCTPAHCTBE
cybcTpaTa MOryT BO3HMKaTb pa3HOTaJ//IOMHble MOHOBWAOBblE MSATHA B pa3Hble BPEMEHHbIE MPOMEXYTKMU.
Takum o6bpa3om, MOHOBMAOOBbLIE MATHA MEHATCA CTPYKTYpHO BO BpemeHU. Camoe KpyrnHoe MSaTHO B
LLeHoNonyAaLnmM Morsao cpopMmpoBaThCS U3 PasHbIX TaJJIOMOB B pPa3Hble Mepuoabl CBOEro pasBuTus, B T. Y. U3
OpYyrnx MOHOBMAOBLIX MNATEH. B pe3ynbTaTe TakMx CAUMSAHUA CTAaHOBUTCH OYEBUAHBLIM, YTO OHO MOXXET He
ABNATLCA CaMbIM CTapbiM B LeHononynauun. CnefoBaTesibHO, MOHOBMAOBLIE MATHA B TAaKOM CJly4ae Hesb3s
NCNoJsib30BaTb AN1A Leflel TMXEHOMETPUYECKOrO AaTUPOBaHNA. 3TO yYKa3biBaeT Ha MOUCKM HOBbIX CrOCO60B 1
paclumpeHune cnucka BUAOB, NCMOJIb3yeMbIX B AaHHOW obnacTu.
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Summary:

We studied cenopopulations of the epilithic lichen Rhizocarpon
geographicum on boulder formations (pits, heaps) -
archaeological sites, which are located in forest communities of
the northern taiga zone in the north of the Republic of Karelia
and in the south of the Murmansk region. Two approaches to
the allocation of an intrapopulation unit for lichens were used
in the work: a separate individual (thallus) and a monoid spot
were considered as a functional unit when small thalli merge or
when their fragments grow, as within a spot it is impossible to
unambiguously identify the boundaries of individual thalli.
Synusiae involving Rh.geographicum were analyzed in the
field, they were photographed relative to the measuring
standard. 127 photos were obtained, in which the areas of
thalli and rhizocarpon spots were determined in triplicate using
Image) program. For each object, the average values of the
area of Rh. geographicum thalli or monospecific spots were
calculated, and variation series were constructed. Analysis of
the distribution of individual thalli and monoid spots in the
coenopopulations of the two study sites revealed similar
features. Distributions in variation series are described by a
logarithmic function (R2...0.78-0.95). In coenopopulations,
individual thalli were detected almost three times less than
monoid spots. General patterns were identified. Monospecific
spots may be smaller in size than individual thalli. Small thalli
in the sinusia do not reach the sizes described by the
logarithmic function as a result of competitive relationships.
Large spots significantly exceed the values of the equations. It
was revealed that monoid spots of Rh. geographicum formed
at early stages behaved like individuals, which allows
considering them as a functional unit of the coenopopulation
along with discrete thalli. Monoid spots change structurally
over time, and can form from thalli and smaller spots at
different periods of their development. The largest spot is not
the oldest in the coenopopulation, which makes it impossible to
use this approach in lichenometry.
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