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M. A. IloTameea M. A. Potasheva 

BTIH51HHE A3POTEXHOfEHHhlX BhlEPOCOB KOCTOMYKUICKOro 
fOPHO-OEOr ATHTEJihHOfO KOMEHHA TA HA 3IIH<l>HTHhlH 

TIHUIAHHHKOBhlH UOKPOB COCHhl 

DE INFLUXU EJECTIONUM AEROTECHNOGENARUM 
COMPLEXUS MINERAE CONCENTRANDAE DESTINA TI 
KOSTOMUKSHENSIS IN LICHENES EPIPHYTICOS PINI 

TI11waH:H11K11, oco6eHHO 3n11¢11THh1e, o6na.uaroT BhICOKOH qyecTB11Tenh· 

HOCTb!O K pa3n11qHoro po.ua npOMhIWneHHhIM 3arp513HeHl151M 11 nOTOMY 51B· 

D51!0TC51 06u~enp113HaHHhlMl1 11H.U11KaTOpaMl1 KaqecTBa OKpy)f{a!Oll.1,eH cpe.Uhl. 

B HacToHll.1,ee speMH HaKorrneH o6wttpHhIH MaTep11an no .uaHHoH: npo6neMe 

(Ferry et al. , 1973; HHcaposa, 1982; MaprnH, 1984; Tpacc 11 .up., 1987; MHca­

posa, MHcapos, 1989). 0.uHaKo 6onhWl1HCTBO 11ccne.uosaHHH nposo.u11TC5! 

OKono 3M11TeHTOB, .ueikTBY!Oll.\11.X .umnenhHOe speMH Ha Teppl1TOp1151X,·r.ue 

s npouecce .uerpa.uauHH nttwaH:Hl1KOBhIH noKpos npowen see ocHOBHbie 

CTa.ll1111, BKnroqa51 o6pa30BaHl1e n11waHHl1KOBOH nyCThlHl1 (Ji.irging, 1975; 
Laaksovirta, Olkkonen, 1977, 1979; KproqKos, MaKapoea, 1989; fopwKoB, 

1991 ). Oco6b1H: HHTepec, c Hawe ii TOqK11 3peHHH, npe.ucrnsnHeT 113yqeHHe 

l13MeHeHl1H, npOl1CXO.U5lll.\11X B CTpyKType n11xeHoueH030B Ha paHHl1X CTa· 

.Jll151X HX HHTOKCHKaUH11, qTo 11 51BHIT0Ch npHqHHOH npose.ueHH51 HaCT051ll.1,11X 

ttccne.uosaHHH. 
TeppttTop11H 3ana.nHoH: qacT11 Kapen1111 .no He.nasHero speMeHH Mano 

no.nsepranach aHTponoreHHOMY so3.ueiicTB11!0. B 1982 r. B paH:oHe KocTo· 

MYKWl1 BCTymrn B CTpoH: KpynHhIH npOMhIWneHHh!H KOMnneKC, 51.IJPOM 

KOTOporo 51BnHeTC51 ropH0·06oraT11TenhHh!H KOM6HHaT no npOl13BO.UCTBY 

)f{ene3opy.nHhlX OKaThIWeH. 113 6onee qeM 60 Th!C. T 3arp513HeHHhIX se· 

ll.1,eCTB, e)f{ero.nHo BhI6pachrnaeMh!X npe.nnpHHTHeM, CBhIWe 90 % COCTaBnH· 

eT cepHHCThIH ra3, oKono 7 % - TexHoreHHaH nhrnh, o6orameHHaH )f{ene· 

30M. C 1986 r. corpy.nH11KaMH MHCTHTyTa neca KapenbcKoro HU P AH 
s e.nyTCH KOMnneKCHhie 11ccne.noeaHH5l no tt3yqeH11!0 BnHHHl151 BhI6pocos 

KOCTOMYKWCKOro rOKa Ha neCHhie 6ttoreoueH03hl. B paMKax 3TOH 
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nporpaMMbI s 1990-1991 rr. npose,neHbI m1xeHonornqecK11e 11ccne.nosa­

HH5!, pe3yDbTaTbl KOTOpb!X 0606U1eHbl B ,naHHOH CTaTbe. 

Pa60Tb1 Bblf10ITH51ITHCb Ha 10 nocT051HHbIX npo6HhIX nnoU1a.U5!X, pacno­

no)f(eHHbIX DO ITHHHH npeo6na,UalOUIHX B paHOHe BeTpOB (!03-CB) Ha 

pa3DHt.IHOM pacCT051HHH (1-22 KM) OT KOM6HHaTa. Tipo6Hbie DITOll\a,IlH 3ano­

)f(eHbl B cnenbIX (100-130 neT) COCH51Kax qepHHt.IHO-BOpOHHl.!HbIX, npom­

paCTalOll\HX Ha sepurnHaX H cpe,UHHX t.IaCT51X KPHCTaITDHt.IeCKHX rp51,Il, ne­

peKpb!Tb!X nect.IaHOH MopeHOH. 

On11caHH5! 3nHqmTHoro nmuattHHKosoro noKposa coCHbI .nenanHCb 

c noMOil\blO paMKH 10 x 20 CM Ha 10 MO,nenbHb!X crnonax c 4 CTOpOH .nepesa 

Ha ypOBHe 1.5 M OT nosepxHOCTH 3eMnH. TipH onHcaHHH ITHXeHOCHHY3HH 

yt.IHTbrnanH t.IHcno BH.UOB, 06U1ee npoeKTHBHoe noKpbITHe (OTITI) 3n11qmrn­

MH CTBODOB, npoeKTHBHOe noKpblTHe Ka)f(.noro BCTpet.IeHHOro BH,Da (fln). 

CTeneHb nospe)f(,UeHHOCTH DHCTOBaTbIX H KYCTHCTbIX BH,IlOB nmuattHHKOB 

oueHHsanH BH3yanbHO no H3MeHeHHIO usern rnnnoMa, pa3pyrneHH10 nona­

CTett H .npyrnM npH3HaKaM. 

B pe3ynbTaTe aHanHJa 828 onHcaHHH. nHxeHOCHHY3HH yCTaHosneHo, 

l.!TO B CflO)f(eHHH 3nHnOKposa COCHbl npHHHMaeT yqaCTHe 31 BH,Il. qHcno BH­

,DOB B onHcaHHH Kone6neTC51 OT 3 .IlO 12, B cpe.nHeM COCTaBn51eT 5-6 . 

.IloMHHHpyroT Hypogymnia physodes, Parmeliopsis ambigua (cM. rn6nHuy), 

,Il0D51 HX yqaCTH51 B CDO)f(eHHH nHxeHOCHHY3HH 47.7 H 15.5 % COOTBeTCT­

BeHHO. K l.!HCny ,DOBODbHO pacnpocTpaHeHHb!X OTHOC51TC51 TaK)f(e BH,Ilbl po­

,IlOB Ochrolechia H Bryoria, cyMMapHoe cpe.nHee npoeKTHBHoe noKpbITHe 

KOTOpb!X COCTaBHDO 3.8 H 2.6 % COOTBeTCTBeHHO. Ha cospeMeHHOM ypoBHe 

a3pOTexHoreHHOro B03,DeHCTBH51 fOKa Ha DHWaHHHKOBYIO paCTHTenbHOCTb 

He y,nanOCb o6Hapy)f(HTb 3aKOHOMepHbIX H3MeHeHHH no rpa,nHeHTY 3arp513-

HeHH5! BH.D.OBOrO COCTaBa, OTITI, TITI OT,UenbHb!X BH,DOB DHWaHHHKOB. 

BapbHpOBaHHe BeDHt.IHHb! onn (cpe,UHee no 4 3KCn03HUH51M) B npe.nenax 

21.9-32.2 % (no ,naHHbIM · 1991 r.) CB513aHo, cKopee scero, c pa3nHt.IHeM 

xapaKTepHCTHK KOHKpeTHblX MeCT006HTaHHH. 

B TO )f(e BpeM51 CTeneHb nospe)f(,DeHHOCTH DHlUaHHHKOB (.uon51 OTMep­

lUHX yqacTKOB rnnnoMa oT 06U1ei1 nnoU1a.u11 cnoeBHllla) pe3KO so3pacrneT 

no Mepe npH6DH)f(eHH51 K KOM6HHaTy. MaKCHManbHOe OTMHpaHHe ,DOMH­

HaHTa Hypogymnia physodes, npHJHaHHOH K TOMY )f(e .nosonbHO qyscTBH­

TenhHOH K 3arp513HeHHIO B03,Uyxa (KplOt.IKOB, MaKaposa, 1989; necHbie 

3KOCHCTeMbl ••• , 1990), OTMet.IeHO B Henocpe,DCTBeHHOH 6nH30CTH OT fOKa 

(cM. pttcyHoK). Ha paCCT051HHH 9-13 KM senHt.IHHa 3TOro noKa3aTen51 CHH­

)f(aeTC51 s.nsoe. Cne.uyeT TaK)!{e OTMeTHTb, t.ITO 6onee 3Hat.IHTenbHbie no­

spe)!{,neHH51 DHWaHHHKOB 3aqmKCHposaHbl B HanpasneHHH ,UeHCTBH51 3HM­

HHX BeTpOB (CB), l.!TO cornacyeTC51 c ,IlaHHb!MH 0 6onbWeH nospe)!{.uaeMOCTH 

nHwattHHKOB B 3HMHHH nepHO.Il (Jiirging, 1975; Hopp, Kappen, 1981). 

AHanorHt.IHyro npocTpaHCTBeHHYIO KapTHHY nospe)!{,neHHH nonyt.IHDH 

,IlD51 .upyroro ,DOCTaTOl.!HO lUHpOKO pacnpocTpaHeHHOro nHCTOBaTOro BH,Da 

Parmeliopsis ambigua. B cooTseTCTBHH co rnKanott ycTOHt.IHBOCTH nHrnattHH­

KOB, cocTasneHHOH B. B. foprnKOBbIM (1991) ,nn51 cocHOBbIX necos Konb­

cKoro nonyoCTposa, 3TOT BH,ll xapaKTep113yeTC5! MeHbllieH t.IYBCTBHTenb­

HOCTblO K Jarp513HeHHIO no cpasHem1ro c Hypogymnia physodes. B HarnHx 
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IlpoeKTHBHoe IlOKp blTHe 3IIH<l>HTHbll lIHIIUlHHHKOB H8. CTBOJiaI COCHbl B OKpeC'rHOCTSO: KOCTOM}'KIIlCKOro rOKa 

( B %, H8. cesepHOH 3KCil031fi.tHH CTBOna, ,nallllble 1990 r.) 

N° npo6Hoi\ nnoma.n11 

B11,!.1b1 n11wa.HH11KoB 17 2 18 4 10 14 7 8 6 16 

PacCTOHHHe .no roKa, KM* 

-22 -21 - 15 -8 -5 - 2 -1 1 9 13 

Hypogymnia physodes (L .) Ny!. 17.2 9.6 18.9 12.0 16.3 16.8 11.8 15.3 11.4 7. 1 

Parmeliopsis ambigua (Wulf.) Ny!. 2.6 3.7 5.5 1.3 4.7 4.6 7.6 6.7 4.2 3.2 

Ochrolech ia arborea (Krev.) Almb. 4.3 0.8 1.8 5.5 6.5 4.1 3.7 0.2 4.5 1.9 

Bryoria fuscescens (Gyeln.) Brodo et Hawksw. 0.1 5.1 1.3 2.6 1.5 0.6 0.9 0.9 1.3 6.2 

Parmel iopsis aleurites (Ach.) Ny!. 1.2 0.7 1.1 - 0.6 0.4 1.8 2. 0 0.2 2.4 

Ochrolechia androgyna (Hoffm.) Arn. 0.6 1.4 0.2 - 0.3 0.1 0.6 0.2 1.4 0.6 

Mycoblas tus sanguinarius (L.) Norm. 0.5 - 0.4 0.3 1.7 0.9 0.3 1.5 0.1 0.2 

Lepraria incana (L.) Ach. 0.1 0.8 1.5 - 0.8 - 0.2 - 0.2 0.2 

Bryoria furcellata (Fr.) Brode et Hawksw. 0.4 0.1 0.3 0.3 0.7 0.3 0.3 0.1 - 0.5 

Bryoria fremontii (Tuck.) Brode et Hawksw. 0.8 - 0.1 0.4 0.4 - - - - 0.1 

Platismatia giauca (L.) Culb. et Culb. - - 0.1 0.1 0.9 0.1 - - - -
A lectoria sarmentosa (Ach.) Ach. - - - 0.2 0.6 - 0.1 - - -
Bryoria sp. - - - - - 0.1 - - - 0.2 

Usnea subfloridana Stirt. + Usnea hirta (L.) Wigg. - - - 0.2 - - - - - -
Upyn1e Bli;.:1bI 2.1 0.8 2.1 1.6 2.1 0.8 1.7 2.3 0.4 2.3 

06lllee npoer:TwBHoe noKpbITHe 29.9 23.0 33.3 24.5 37.1 28.8 29.0 29.3 23.7 24.9 

00 * «-» -paCCTOHHlli! COOTBeTCTBY!OT !Or0·3ana;:iHOMy HanpaBne HH!O OT fQKa, « + » - CeBepO-BOCTO'!HOMy. 
-..) 
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CTeneHb nospeJKneHHOCTli (oc& opowrnr) HeKoTopbIX s1-1nos 3n1-1¢1-1THbIX n1-1wai1H1iKOB 

(1 - Hypogymn ia physodes, 2 - Parmeliopsis ambigua, 3 - P. aleurites) a Jas1-1c1iMOCT1i OT 

paCCTOHHli5! no roKa (OCb a6ci;ucc). CpenHee no qeTb!peM 3KCnOJliUliHM, naHHbie 

1991 r. 

Hccne.nosamrnx OH noKa3an HeCKOnhKO 6onee BhICOKYJO cTeneHh nospe)f(­

.neHHOCTH cnoeBHil\. Ell\e O.UHH BH.U H3 tmcna HaH6onee o6bilJHhIX, Parme­
/iopsis aleurites, npo.neMOHCTpHposan llYBCTBHTenhHOCTb K 3arpSI3HeHHSIM, 

6nH3KYJO K TaKosoif Hypogymnia physodes. 
B pa.nHyce 2 KM OT KOM6HHara Ha6nJO.nanH oT.nenhHb1e 3K3eMnnsipbI 

nmuaifHHKOB Cetraria ch lorophy lla (Willd.) Vain., C. pinastri (Scop.) Ny!., 
Platismatia g lauca (L.) Culb. et Culb., Hypocenomyce sca laris (Ach.) Choisy, 

a TaKJKe nonHOCTbJO norn6wHe cnoeBHil\a Bryoria f remontii H BH.UOB po.na 

Alectoria, Usnea. QqeHh llYBCTBHTenhHb1e K aTMoc¢epHoMy 3arpSI3HeHHJO 

Ha KonhcKoM Cesepe (TiecHb1e 3KOCHCTeMbI ... , 1990) Bryoria furcellata 
H B. fuscescens Bbirnsi.nenH snonHe )f(H3Hecnoco6HbIMH .naJKe B KYPTHHax 

coceH, pacTyll\HX Ha TeppHTOPHH KoM6HHaTa. Cne.nyeT OTMeTHTb ¢aKT yrn­

neHHoro cope.nHeo6pa30BaHHSI s6nH3H HCTOlJHHKa 3MHCCHH y BbIWeHa3-

BaHHblX H .npyn1x cope.nH03HblX BH.UOB, 0 lJeM CBH,UeTeJlbCTBYJOT B CBOHX 

pa6orax H .npyrne asTopbI (Le Blanc, De Sloo,1er, 1970). 
Ha paccTOSIHHH 21 KM H .nanee nospeJK.neHHOCTb nHwaHHHKOB He npe­

Bb1waeT I 0 % H He OTJlHlJaeTCSI OT TaKOBOH B He3arpSI3HeHHOM paifoHe 

(KOHTpO!lbHblH yqaCTOK pacnonoJKeH B 50 KM K JOry OT fQKa). B 060HX 

cnyqasix nospeJK.neHHSI He HMeJOT cnem1¢HlJecKoro xapaKTepa H sisnSIJOT­

csi, no-BH.UHMOMy, pe3ynhTaToM ecTeCTBeHHoro npouecca cTapeHHSI op­

raHHJMa. 
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KaK H3BeCTHO, Ha CTenetth yrtteTetttt51 JrnruaiittHKOB KpoMe paccT051HH51 

OT 3MHTeHTa OKa3hIBalOT BDH51HHe H .opyrtte <PaKTOphI, B qaCTHOCTH pe)!(HM 

so3,0yxoo6Metta (Hoop, Kappen, 1981). TaK, Ha npo6ttoii nnoll.\a.011 N° 7, 3a­

no)!(ettttoii Ha 6onee BhICoKoii rp51,ne H xapaKTepH3YIOll.\eiic51 6onee aKTHB­

ttoii u11pKyn51u11eii so3,0yxa, nospe)!(.nettttocTh nuwaiittHKOB po.oa Parme­

liopsis 6hrna HH)!(e, qeM tta ,npyroii, pasttoy.oanettttoii nnoll.\a.oKe (N° 8), pac­

nono)!(ettttoii Ha 6onee HH3KOH OTMeTKe. 

Ilpose.oeHHhie Ha6J!IO,OeHH51 CT03BOD5llOT c.oenaTh BhIBO.Il 0 TOM, !!TO 3a 

9 neT, npowe.owue c ttaqana pa60ThI KocroMyKwcKoro fOKa, tte ycnentt 

npOH30HTH H3MeHeHH51 B CTpyKType 3ntt¢HTHh!X nHWaHHHKOBhIX coo6-

ll.\eCTB, perncTpttpyeMbie Ha <PnopHCTHl!eCKOM H ueHOTWieCKOM ypOBH51X. 

B TO )!(e speM51 cpaBHHTenhtthIH attan113 nospe)!(,OeHHOCTH nuwaiittHKOB Ha 

pa3DHl!HOM paCCT051HHH Il03BOnHn Bhl51BHTh B OKpeCTHOCT51X KOM6Httara 

30HY yrneTetttt51 11x )!(H3tte,ne51TenhttocTH. Otta npocne)!(ttsaeTC51 .no 9-
13 KM K CB OT fOKa H 10-15 KM K !03 H HMeeT TeH,neHUHIO K pacwupeHHIO, 

npettMyll.\ecTBeHHO B cesepO-BOCTOl!HOM HanpasnettHH. AKTHBHO H.OYll.\HH 

npouecc OTMHpaHH51 3IlH¢HTHhIX nttwaiiHHKOB npttse,neT B 6ntt)!(attWeM 

6y)J,yll.\eM K CHM)!(eHHIO npoeKTHBHOrO noKphITH51 6on'ee llYBCTBHTenhHh!X 

BH.OOB s npe.oenax 30HhI H K Bhma.oettHIO ttx s HTore 113 cocrasa nttxe­

ttouetto3a. 

r 0 p w K 0 B B. B. Pa3pyweHI·ie 3nYicpYITHOrO flYIWaHHYIKOBOro noKpOBa CTBOflOB 

coceH B cocHOBhtx necax KonbcKoro nonyocTpoBa no.Q .Qei1cTBYieM aTMoccpepHoro 3a­

rpH3He1-mH 11 3KonorYISI. 1991. N° 4. -11H cap0 Ba 11. n. BnYIHHYie cepHYICTOrO aHrYI.Q­
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BOJ,QeHCTB!1e Ha 3KOCYICTeMbl KonbCKOro CeBepa. AnaTYIThI, 1989. - necHblC 3KO ­

c YI c Te M bl YI aTMOCcpepHOe 3arp5!3HeHYie. n., 1990. - M ap T YI H IO. A. flYixeHOYIH­
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1984. - T pa cc x. x.. rr 5! pH A. t1 . . u 0 6 en b K. p. n 11xeHOYIH,QY!Kau110HHa5! 

oueHKa cTeneHYI JarpHJHeHYIH aTMoccpepHoi1 cpe.QL! IOJKHOro ITp116ai1KanhH 11 PerYio­

HanhHhlH MOHYITOpYIHr COCT051HYI5! OJepa Eai1Kan. n., 1987. - Ferry B. w.' Ba dd e­

l e y M. S. , Hawksworth D. L. Air pollution and lichens. London, 1973. -

Hopp L., Kappen L. Einige Aspekte zur Immissionsbedingten Verbrei tung von 

Flechten in Stadtgebiet von Wi.ir zburg 11 Ber. Bayer, Bot. Ges. Mi.inchen. 198 1. Bd 52. -
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theca Lichenologica J. Vaduz, 1975. Bd 4. - La a ks o vi r t a K ., 01 k k one n H. Epiphy­
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examined as indicators of air pollution at Kokkola, W. Finland 11 Ann. Bot. Fenn. 1977. 

Vol. 14, N 3. - Laaksovirta K ., O lkk onen H. Effect of air pollution on epiphyti c 
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S. Finland II Ann. Bot. Fenn. 1979. Vol. 16, N 4. - Le Blanc F., De Sloover J. 
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