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BH)l,006PA30BAHHE CAnp060B H 3BOJllOUHOHHblE 

HAnpABJlEHH~ BO)l,OPOCJlEA 


51. TOOM 

J. Toom. Origin of species of saprobes -and evolutionary trends of algae. - The author 
has tried to correlate Ithe data on the probabilit y of t he or ig-in oi species of sap robes with 
those on the gene ral t rends of the ir evolution. For thi s end, the da ta co llected on the 
va ri.ability of 325 species of saprobe-s were treated by st.atistica l methods. The probability 
of the origin of species of phyla Euglenophyta (degree of variability of ,species is 2.9). 
Cyanophyta (2,7), Bacillariophyta (2,6) and Conjugalophyta (2,3) is higher in compa· 
ri son with ,those of Chrysophyta (0,6), Chlorophyta (0,8) and Pyrrophyta (0,9). The 
probab ility of the orig in of species of other. phyla cannot be ascertained because of the 
small amount of data ava ilable. It .seems tha t the probabi li ty of the origin of spec ies of 
sap robes is re latively close ly connected w ith the data on the average saprobity of algae 
and w ith the evolut ionary ·trends of algae. In .thi s respect, our data are in good accord
ance with A. Vaga's scheme on the evolution of algae. The conclusions arrived at need 
~e proved experimentally. 

Pa.::npe,QeJJel-lHe canpo6oB no 6HoTonaM nO,ULJHH5IeTC5I onpe,llC.lJeHHblM 3aKoHoMep H0cTHM 
(TOOM, 1967; 1967<1. ; 1969). DblJlO YCT3HOBJIeHO (TOOM, 1968; 1969a), lITO H3npaB.'1CHlIe 

H3MeHeHHf[ canpo6Hoc TH 1l0BOJlbHO XOPO UlO KoppeJlHp yeTcn c .llamlhlMIi cxeM A. B. Tona 

Iles cKoro (1962) 06 3BOJJtOLI,HII TIIOOS pa3MHO}l(e HHS1 H TunOB cTpoeHHS1 BOllopocneH. Pe3 YJJ b

TB-TbI CT3TtICTH'leCKor O aH3J11'13a c anp06HocTU BO,!l.OpoCJJeH (TOOM, 1972) xopowo CO BnaJlalOT 

H co CXe MOH. A. Bara (Eichwald, Trass , 1963) 06 3BOJUOUHOHHblX HanpaBJIelllHIX OTll.eJIOB 

HOll.opocJleif. Bce n epe4HC,l"]eH Hble 3aKoHoM ep HocTH CPHKc llpOBaJlHCb B 3BomOUHH Ha 6a3'~ 

BH.llOo6pa30n aHH5I. 

Ha OCHOBe BblweCK333HHoro, OCHOBHblMH ueJHIMH H3cToflm.eH CTaTbU RMHlOTC.sl: 

(1) . CpaBHeHlIc BepoflTHoCTK BH.lf,006p 3 30B3HHR canpo6oB p a3Hbl x OTlleJIOB BOllopoc.neif. 

-(2). YCT3HOBJIeHlte ..:onpS1}Ke HHOCTlI Me>KAY Se p05lTHOCTblO BIIAoo6pa30BtlHHS1 canpo6oB ff 

3BomOUHOHi-IblMH HanpaBJl eHHRMH BO.llOPOCJlctl. 

MeroAHK3. B .pacnOpR)KeHHH aBTopa 6blJIa JIHTepaTypa 0 c anpo6HocTH 325 BHAOB .BO~ 
,LlOpOCJTeH (cnHcoK HCnOJlb30BaHHblX MaTepH3JIOB CM. TOOM , 1972). -KoJlHQeCTBO BHyTplIBM

,nOBblX TaKCOHOB 6bIJIO ycraHOBJIc:' HO npocMorpoM MHOrOquCJreHfi.brx OTeqeCTBeHHb1X H 3apy

" 
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6e)KHb1X OnpelleJlHTeJleii 11 ],toHOrpa'~)HH H M3TepHanOB 3Jl br0J10rH'IeCKOil HKOHOTe.1(1i Ka4'e;J;

pbl CHCTeMantKH paCTeHHH H re060Tam:iKll TapTYCI<oro rocY.AapCTBeHHOrO YHHBepCltT€Ta. 

LI.JlSI xapaKTepHCTHKH BepOSITHO CTH BHLl.Oo6pa30B3HH5I canp060B B OTnene IIcnO.%30· 

IW!IOCb COOTIIOllIeIiHe KOJIH'IeCTB.3 6HYTPHBHJI.OBbIX TaKCOHOB 11 K01IHQeCTSa HUllOR. 

Pe3YJlhT3Tbl H BblBO,I1.bI. B aJlbrOJJOrHH H3HMeHOBaHlie BHYTPHBHllOBblX taKcOHOB IIME'eT 

06bI'IHO KOHBCHUHOHaJlbHbIH: xapaKTep: B OAHHX rp y nnax BblAeJHliOTCSI TOJIbKO cPOpMbl, B .u.py

rnx npeIlM y w eCTB€ HHO pa3HOBlIAHOCTH. n03TOMY MQ}'KHO C'IHTaTb u eJleC006pa3HblM npH 

CTaTlICTH'IeCKOil o6pa6oTKe 113HHbJX 0 BHYTPIlBlI.tlOBblX TaKCOH3X KO]JI.f'lCCTBO <J>OpM K pa:)

HOBlIllHOCTeH, BXOJUmlllX B (OCTaS BiiAoe, 06bellHH lITb. 

TIO)l,pa3,lleJIeHHfI BH,lla npe.nCTaBJlfltOT c06011: onpeJl€JleHHblit 3Tan 3BOJJiOUHH, TOT MaTe

PH3JI, KOTOP blH 8 )l.aJl.bHeihneM MO>KeT npHBeCTH K oopa30BallHiO HOBbIX BH.nOB. Pa3YMeeTCfI, 

,.aalIeKO He Bce B~lyTpHBH.!lOBb(e T8K COHbI OK33bIB8iOTCH cnoco 6HbIMH K CJle.nYlOlll.eMY 380

NllOUHOHHOM Y llIary, He pa3BHB 3lOTCfI B BHAM. MHorHe 113 HHX B TelJeHHe HeOnpeAeJJeHHOrO 

upeMetHl TaK 11 OCTaiOTCfI B nOJlOlKeHlm BHYTPHBH.!lOBOro T3KCOHa H nOTOM Bb1Mllp8iOT. TeM 

He MeHee MOIKHO npeAno.lJaraTb, 'ITa OTHOCHTeJlbHOe KOJlH4eCTBO BHyTpHBH.ll.OBbIX T3KCOHOB, 

XOTH B n e pSOM n pU6JJH>KeHIIII , X8p8KTeptuyeT BepOfl TH OCTb BIf,llOo6p8aOBaHHH B .ll.a HHOii 

rpy nne. H CXOAfI 113 BblweCK338HHblX coo6pa>KeHtlil Ha w M3Tep1l3JI n 03BOJIHeT C.ll.eJl3 Tb cne· 

AYlOlUHe . o606weHHSI, 

1. Canp06b1 OT)l,eJIOS Euglenophyta (cooTHorneHIIe KOJlHl{eCTBa BHYTPHBIIAOBblX TaK

COHOB 1I KOJIJJlJeCTSa BH.lI.OB 2,9), Cyanophyta (2,7), Bacillariophyta (2,6) H Conjugatophyta 
(2,3) HM elOT npe.u.noCbIJJKH AJT!i lSypHoro BHJI.006pa30B8HIlR . 

2. BepoRTHoCTb BH)l,006pa30s8 HlfR csnp060B B OTlleJJaX Chrysophyta (0,6). Chlo(()
{illyta (O,8) .~ Pyrrophyta (0,9) CP3B!"IHT€JIbHO HH3K8R. 

·3. 0 SepOflTtIOCTiI BI--I.o,oo6pa30s8HIIH canp060B B OCTaJJbHblX OTJl.eJl3X BOJl.OpOCJIeH 

A3HHblX l VHI llocToBepHbl x BblSO,a08 M1j! IO. 

HacToRwne ,lJ,8HHble 0 BepOR THoCTH BII,lloo6pa30BaHHR ca np060B xopow o CQBna.o,alOr 

to cxeMoi, A. Bara (Eichwald, Trass, 1963) 06 3BOJIfOUliOHHblX HanpaBJIeHll flx · OT.n€J10B 

BOllOP OCJIe{1. npH 3TOM Ha6J1iO.naiOTcR CJIeAYJOlllHC TeH..IleHl!,HH: 

1. B 3BOlllOUHOHHOM Hanp3SJleHHH BO.ll.opocJIeii c npe06JJa,lJ,aHHeM aeJIeHbJX nHfMeHTOB 

nepoflTlloCTb .BH.lI.006p330eaHHR canp060B B H3cToRw.ee BpeMfI YMeHbrnaeTC5I. 

2. "B 3BOJIJOI..I,.lfOHHOM HanpaBl l eHH H BOAOpOcJJeii C npeo6n8llaHHeM >KeJlTOKOpH4H(>BblX 

fTllfMeHTOB sepOHTHOCTb BIlLlo06pa30B3HHfI canp060B n onblwaeTCR. 

McxO.Q.fI "3 OnllCa HHbl X 3aKOHOMepHOCTeH H pe3YJJbT3TOB PHJl.HT-3HaJlH3a c3np06HOCTH 

:BoJl.opocne i{ (cpaBH. TOOM , 1972) MOlK tlO npeJlnOJJar3lb, 'ITO B npe.tle.'1:=1x OT..IleJlbHblX 3BO

:LJOl1.110HHblX HanpaBlIeHHH nOBblweH HIO cpeLlHeH canpo6HocTH conpoBOLK.tlaeTCR TeHAeHl1.HSI 

nOBbIlll eHUfI aepO}lTHOCTH BHllo06pa30BaHHSI. 

BblwenpHBe)l.eHHble BbIBOAbL RBJlRlOTC5I nepeOHal.J3JIbHblMH. GHH 33BHCRT aT HCnOJIbaO

BaHHOH. JJUTepaTypbI, OT llOCTOBepHOCTH rpaHHU BHYTP:HL3H,£l.OBbIX TaKCOHOB H3YQeHHblX Bn

AOB. n03TOMY H3cToHmHe pe3YJlhTaTbl Tpe6ylOT 06W:HPHOH npOBepKH. 
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LICHEN SENSITIVITY TO THE AIR POLLUTION AND INDEX OF 

POLEOTOLERANCE (I. P.) 

H. TRAS S 

X. Tpace. lJ:YBCTBHTCJ1bHOCTb JlHWaHHHKOB K 3arpR3HeHHOCTH BOJAyxa H HH,a,eKC no
JIeOTOJTepaHTHOCTH. B CT8Tbe onliCblB aeTCH HH.lleKC nOJIeOTOJIepaHTHOCTI{, BnepSble ony6JlH 
KOBaHHbl~ aBTopOM B 1968 r. (Trass, 1968. 1968a, 1971) n npHBOJUITCR HOBble ll.3HHbIC. xa

paKTepll3YlOlllHe pa3JJ1tllHylO LJYSCTBHTeJlbHOCTb BIIAOs Jntrn3HHHKOB K 3arpH3He HHOCTlt 

B03.nyxa. 

1. Introduction. Lichenoiogists and ecologists have been taking interest in lichens 
as the indicators of the air pollution degree for ,a number of decades. Numerous papers 
have been published in which lich ens a re used ,to distinguish betw.een the so-ca Med 
«lichen zones»; Ithe lichen floras -of many large, mediu m-sized a nd .small 10wns have 
been illvestigated. Bu t up to the latest .times autecological method wa·s chiefly ap plied 
in these investigat ions. The reaction of dirferent liche n species to the atmospheric envi.ron
ment of varying levels of po~lution was stUdied, while no attention was paid to species 
groupings, lichen synusia, and the fads obtained in the course of the studies were not 
subjected even to a modest statis1 ica \ analysis. Investigahng the Estonian lichen vege'
ta,tion 1-he au.thor reached a conclusion' (Trass, 1968, 1968a) that epiph yt ic lichen group
ings constitute a .synus ial series subjected .to deri-nite ecological and phytocoenological 
regula·ritl es in settlements and towns, in large as we],! as in small ones. The series is in 
its essence a continuum. It is, however, not a structureless and amorphous continuum, 
bUlt that consisting o f definite nodurn·combination s which can be distinguished as synu
sial taxa - federations, unions .and societies. It was just the research of the urban 
lichen vegeta.tion {,ha t convinced ,the author of the m~~essity to combine autecoklgical 
studies with synecological ones. Know l.edege of the reaotion of each individual species 
to .the pollut.ed environment as well as the studies of the ass-oeiation regulariti es of 
different .sp·ecies serves as a basis for the investigations of urban ,lichen vegetation. 

The dalta obtained in ESltonia have lately been ·supplemented with research materials 
from lihe towns of oth.er Union R.epublics (Lening rad, Pskov. Kiev, Sverdlovsk, etc. ) as 
well as from abroad (HelSinki, Turku, Rostock, Halle) . 

The present report gives a short survey of .the .methods in car,rying out the research. 
2. Sample technique. The chief preconditions for the application of lichen synu sia in 

indicatio.n the ai.r pol1ution are, on Ihe one hand, the suHicient number of lichen-c6eno
logical samp les, and, on the other ha,nd, their preciseness. Lichen coenological samp.les 
were ,taken at diffe r-e nt -expositions and heights or a tree (or an y other substratum) . 
It was not the exposure to the ca.rdinal points, but that to lthe chief pollutant that was 
considered t{) be esseniial. E. g., while describing the synusia of road-side trees samples 
were ta,ken from the side facing the Iroadway as well as from the oppos ;te side of the 
tree. At least two descriptions must be given of bath ·sides of the tree (3. 2X6 am) 
a.t the base and at a height of 1.2-1.4 m. Thus there will be four desc riptions fo r each 
tree. Descriptions, 3S many as poss ible, sh-ould be given of the samp le plot with one 
uniform ecological condition (the degree of pollution) and should compr ise trees of a ll 
different age-grou ps and species. Describing .the lichen synusia in · trees of some avenue, 
it is necessa ry to pick up ,trees in a longer section of the avenue (e. g., each second. 
fifth, tenth, ·etc. tree) as well from both sides of the avenue (the influence of the pre
vailing direction of the wind!). Each description s hould include, first of aLl, the general 
description - site of occurrence (street, par,k, etc.), tree species, g irth , height. After

.wards each square is described, cover degree and vitality of different species are 
determined. 

3. Cover degrees. In the sample square the quantitative share or each species is 
estimated in· the ID-degree scale: 1 - the thallus of the species covers 1-3%; 2 
3-5% • . 3 - 5-10%. 4 - 10-20%. 5 - 20-30%. 6 - 30---40%. 7 40-50%. 8 -
50-65%.9  65-80%. JO - 80-100% of the sample area. 
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4. Vitality. The influence pf a definite ecological factor (air pollution in the present 
case) on lichens can be evident not only from ·t·heir presence, absence or differen.t cover 
degree, but ,a lso from their vHality changes. For the purpose of indica t ing the vitality 
changes .two ch-aracte ri,stics were observed in each speci-es - (I) fruitin g bodi,es (apo· 
thecia, perithecia) , ·thei,r presence or absence (ferti lity or s t-erility). abundance and 
condition, and, (2) ,the condition of the tha llus (l a rge, 5tron g, hea l,thy or stunted, decay· 
ing, siljng) . The simplest v itality ,sca le is as foll ows: fl - fedil e, abundantly developed 
thaLlus, f2 - fertil e, flor.ma.ll y developed thallus, f3 - f.ertil e, s-tunted .thallus , s i 
sterile, abundantly developed tha'llus, .s2 - steri\.e, nor,mally developed thall us, 53 
sterile, stunled tha llus. 

5. Species levels of poleotolera nce. On the basis of the data , obtained chiefl y in the 
Estonian S.S.R., on the frequenc y, vitality and cover degree of li chen species in towns 
of different .s iz.e, in , the ir different pa.rts, settlements and natu.ral landscapes, the speci es 
were g rou ped according ·to their s.ens itivHy to the poMuted atmospheric environment. The 
applied sca le of poleotoJerance c~mtain s 10 degrees (1- 10). while each species is 
character.ized by the hi g h e st Ie ve I in case of which the s.pecies occurs wi th norma l 
v ita li ty. Na,turall y eac.h species c,an al50 be desc ribed wi·lh the help of its poJeotolerance 
range. E. g" the latter is 1- 5(7) for Hy pogymnia physodes, i. e., the s.pecies o~curs with 
normal vit a.j j.t y 1-5 and with depressed vitalit y (stunted) up to level 7. 

On the basis of the level oI human influ ence different landscapes and s ites call be 
grouped as follow s : (1) natura l landsca.p.es willhout any influence of culture (large 
[orested area,s and bogs lying far from settlements , etc. ), (2) sites under on ly s li gh t 
human influence (I a.rge forested areas s itua t ing dose to tthe settl ement-s, forest meadows, 
mire s), (3) shtes under moder,ate influence of cul,ture (settlements, smal.\ towns, 
cemete r:es, parks, e tc. in dhe vicin ity of large to wns), (4) sites un der strong human 
inrJuence (towns of medi um size, peripheral parts of ~a r ge towns), (5) si tes under very 
strong infl uence o f culture (parks located in the cenkal part of large ,towns, industri al 
.centres, etc.) . 

Below we sha ll give a brief survey of each level with a few spec ies occurring 
1. only in' natural landscapes and vegetation unaf.feoted by cu]'tu(e '- Lecanactis 

abietina, Mellega'Zzia pert usa, Mycoblaslus sanguillorius; 
. 2. chiefly in , natura l ,landscapes, r,a rely in landscapes under weak influence . of 

-culture - Lecanora coiLocarpa, Letharia diuaricata, Ochrolechia androgyna, ParmeUopsis 
aleuriles; 

3. equaHy in natur.a l landscapes and in those under weak influence of culture 
.Alectoria · jubata, Cet raria chlorophylla, Hypogymnia tubuiosa, Lecidea tenebricosa, 
Opegrapha pulicaris, Pe(lusaria perlusa, Usnea comosa; 

4. in natural landscapes and in those under w.ea k influence of culrture, rar,ely in 
,landsc.apes. under moderate influeJlce of culture - Alectoria imp/exa, Platismatia glauca, 
Cetraria pinaslri, Graphis scripta, Lecanora leptyrodes, Lobaria pulmonaria, Opegfap/ta 
,diaphofa, Parmelia subaurifera, Parmeliopsis ambigua, Pseudevernia furfuracea, U~nea 
dasypoga; 

5. equally in natura l landscapes as well as in those under weak and mod.erale 
inf,luence of culture - Caloplaca pyracea, Hypogymnia phy'Sodes, Lecania cyrlelin) 
Lecanora chlarotera, L. rugosa, L. sub, uscata, L. subrugosa, Lecidea limiiata, Parmelia 

·. asp~.ra, P. oliuacea, Physcia aipoli.a, Psora scalari$'; 
., 6. abundantly 'in landscapes' under modera'te influence ' of culture, rarely in natuoral 

la:lJdscapes ' ~'nd in areas Ullder weak inrJuence of culture '"""- Arth6nia radiata, Calopfaca 
-4Urqntiaca, : Euernia' prunastri, Lecanora allophana, L. carpinea, L. chlarona, L. pallida, 
L . . symmicler'a, Parmelia acetabulum, p. exasperatula, Pertusaria · discoidea, Ramali-na 
fa(i.p.ac~a, Rit{odina exigua ... Usnea hifta; 

' 7. uP., to Ithe landscapes under moderate influence of culture, rarely in !'andscapes 
under 'str-eng influence of culture - Cnlopiaca tJitellina, Candelariella ui/eilina, C. xanthb

~o 
" 

http:natur.al
http:landsca.p.es
http:vita.jj.ty


stigma, Parmelia conspurcata, P. su/cata, P. verruculifera, Peri~sarla amara, Phlyctis 
age/aea, Physcia ascendens. P. nigricans, P. tenelia, Ramalina fraxinea,' 

B. equally in .Iandscapes under moderate and strong influetJee_ of culture -
Anaptychia ciliaris, Caloplaca cerina, Candelaria conc%r, Phlyetis oTgena, Physconia 
pu/veru/enta, Ramalina polfinaria; 

9. abundantly in sites unde r st rong influence of cultu re - Ph!lsconia grisea, 
Xanlhoria cande/aria, X. polycarpa,' 

10, up to the .landsca pes uClder very strong influence of culture (wi.th low degree 
-of cover and depressed vitality) - Lecanora conizaeoides, .L. hagen( Phys,cia orbicularis, 
Xanthoria parjetina, Lepraria aeruginosa. 

The species of groups 1- 3 are hemerQPoobous. those of groups 4-6 are he.meradia·
phorous and those of groups 7- 10 are he.merophilous. 

A comparatively large a,mount of materia l (over 1000 lichen-coenological samples, 
herbariums. literature) has been used jar compiling th.e. -presen.t · scale as well as for the 
ode4.erm:nation .of .the occurrence of S4>ecies in dif·ferent groups. But still the scale is (I) 
at least somewhat subjective and severa l species presented to illustrate definite levels 
may in ·the course of fur,ther stud ies and on the basis of new data appear to oecur" in 
other levels as well , (2) geographically limited (Estonia). as it has become evideRt: .that 
species may in diffe·rent general ec()logica l (cl imatic) conditions be of diHerent poleo
tolerance. 

6. Index of poleotolerance. On the bas is of the data on the f10ristic composition of 
lichen synusia. the poleotoler.ance levels of Sepecies and cover degrees the index of pole
iolerance' ( I. P.) fo r each synu·sia can be detenmined using a simple formula: ' 

n 

I. P. = . ~ ~~ 
~ C

j 

i=l 

where n stands for the number of 5'pccies. - .for the poJeotole.rance level .of the i-th a i 
species, Cl - for .the cover d.egae of ·,the given .species, Cj - for the sum of the: cover 
odegree of 'the sp.ecies forming the synusia. Thus we get as "weighted aver.age" I. P. 
It fluctuat es between 0 and 10; the bigger the I. P. data, ,the greater is the share of 
poieotolerant species in the synusia. 

W,e'>should li.ke to stre.ss that in order to get a statistically more confident picture 
Qf the air pollution in different siks on the basis of the 1 P. of lichen synusia it is 
necessary 10 ta,Ke samples in great numbers. 

As to the relation of 1. P. to the so-called "lichen zones", we shall state on the 
basis of preliminary d.ata, that I. P. for the so-called "lichen 'desert" may even' be 0 (if 
completely devoid of ' lichens) or (if only solitary stunted individuals occur) nearly lot. 
' J. P. for the struggle zon.e is 7- 10, 4-7 for th€ 'mixed zone and below '4 for the norm'aJ. 
zone. 

7. I. P. and annual .average levels of 502• It has been generally ascertained .that 
sulphur dioxide is ·for lichens one of the most .toxic component parts of th€ poJIJ.d.ed air.. 
Therefore much attention has been devoted .to .this. co~ound in lichenologicaf" pcape'rs, as 
~ulphur dioxide limits the . growth a!ld spr~ading .o f lichens (Gilbert, 1969,".197q, Hawks-
worth, Rose, 1970, LeBI.ne, 1,~7I, .BrQdo, 1972) , . 

Preliminary data on the r. P· ... correlations with the air S02 c.onte~t a~e as follows: 

I. ,P .. ),-2 - practically devoid of 502; forests; bogs, etc. lying far from settl~: 

and towns. 

I. ·P. 2-5 - SQ, 0,01-0,03 mg/m', iorests. situating. close.i(dhe.. to.wns, parks. in 
' small towns and seUiements; etc. 
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L P. 5~7 50'[ O,03-D,08 mg/mJ.; parks, cemderies, aVenU2S, etc. i:1 :::0 suburbs 
01 small a:ld medium 4owns. 

L p 7~9 - SO, O,08~O,J ;ng!m:J; parks, aye;'UES, elf.. in tl:·c cC:ltraJ parts of sma:r 
and medium towns. 

L P. >9 - SO? 0,1-0.3 mg/m1; parks, 2ve:1ues, cem6tcries ek in the suburbs 
oL towns. 

III "liche!l dl.;'$':r1" (completely devoid of Henens) the pollut:nn is" S02>0.3 mgJ:n3 . 

8. Mapping. One of the main practical results of the stuciies of lichens in urban areas 
is the campllation of dlstributkm maps of different spec:es and their groupings and the 
evaluation of the level or the a:r pollution on the basis of these maps. Recenlly compara~ 
tively precise methods for comptling maps of diHerent scales have been elaborated,., 
particularly on the basis of the Index of Atmospheric Purity (L A P,). 

At prese!1t a number of vegot;dion maps of urbi.b'1 lkhens are being corr.plled in !thE" 
Estonian S,S.R. 00 the basis of L p, The valuBS of the latter have been divided into 
5 classes, the distr:bl1Hooal area of each of the classes is represented on i~e map either 
in ,different cotour or by conditional signs. Preliminary data show ,that such maps 
represent quite wen the locations of the areas with diffenmi .air pollutio:1 level on toe 
t€lffitory or towns. 
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THE GENUS SOLENOPEZIA 

A. RAITVlIR 

A. Pai'ii'nmAp. POA So{erwpezia. ---- 06CY]!{j{<leTCR t14CTC~1anlqeCKOe nOJIOlKenHe pO]lJt 
Solenopezia H lleJI<1e1'<:J{ DLIBO;t, qTO OH 5IBJUf€TCR MOIfOTHOfI4Hbl:.r pO,Clma, KOToporo !-l{,:,'lh3f! 
(trHT<1Tb Cl-iHOHMMIlhIM 6ml:3KlfX 0MY H1KCOHOB f'H8.'fOCU:tfq;OBblX fpH60B (Trichopez{zeIla~ 
Belonidiunl) , 

The ge.nus 'Soletwpezia was e'rede:d by Saccardo (1889) wJ,th the [·oJlow:ng dIagnoois: 
"Ascomala sesilia, minuitL urceolata, urccotato-obionga, rarius hemlsphaeric<l, 
ceracea, extns villasa vel:pilosa, brunnea 'vel ladicoloria.· AsCi typice odospod, parphysatL 
Sporidia ovoidea, oblonga,vcl subfusoidea, t·septata, hyalina/' 

The genus was: introduced for ff spedes among which the fir~f one, S. '_solenia (Peck) 
Sacc,. was selected as Hie type of the genus by Nannfeltit (193,2). The rema-ining 7 ori· 
ginal species have, evidently nothing wmmon with S. 'safertia, exc'ept, probably, the 
genera! appearance. 

The genus Solenopezia has, however, not b~n generally recogniz.ed and was regarded 
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as a synon ym of Lachnum (Nannfeldt, 1932) or Lachnella (Seay~r, 195 1). Denni s (1963) 
has transferred ~t inio Dasyscyphus but suggest ed a ff init ies 10 Perrolia :and 1 have 
included i.t on ,the basi·s of published · desc.ript i-ons into Belonidium (Rai,tviir, 197 1) . 

Due to the courtesy of Dr. K. Dumont (The New York Botanical Gard en) and 
Dr. J. H. Haines (The New York . State Museum) I had an opportunity to s tu~y the 
Peck's type collect:on o.f Peziza solen ia and so me additiona l material of this species. 

In the r esult of inves tigations made a conciusion was dr.aw n tha t So/enopezia is 
.a good, probably monotypic, genus diff erent from aIL other Hyaloscyphaceous genera. 

Solenopezia Sacc. Syll. Fung. 8:477 (1 899). 

Apothec ia sessile, minute, urceola te or hemisphaer ica l, exte rnall y densel y covered 
by short hoairs. Ha irs cy lindrical with ,more or less swollen cl avate tips , brown with pig~ 
meoted wall s and conten t , the latter turning vio laceous and dissolvi ng in KOH, th ick
wa lled, ,mult i.septate, smooth, wi,th o il y or re.siflo lls content within ap ica l ce ll s. Ectal 
excip ulum o.f hya line to light s moky· brown pri-smatic cell s with hrm wa Ll s. Medullary 
excipulum thi n, consis,ti ng of loosely interwoven slender hyphae. Asci cylindric -clavate, 
pore amylO id. Spores elli psoid-fusoid. one - or two-celled. Paraphyses cy lindrica l with 
pOin.ted ,tips, not exceedin g the asci. 

Type ·spec:es: Peziza solenia Peck, 25th Rep. NY St.a te Mu.seum 99 (1 873) . 
The genus .shows some .a rrin~lies to Be"[onidium and Triciropezizelia, but it s haks 

are rather differen.t from those characte,ristic to 1he.se gener.a. Dennis (1963) has des
cribed the hairs as "cylindrica l or slig h,t! y clavate . . . wall moderately t-hick, brown below, 
b eco ming hyal ine ,towards ,the t ip . .. " The re ·a re, indeed, such ha irs present on the apo 
1hec ia, but the majorit y of ha irs -have very ch,ara c.t.eri s tic swollen tips, s li ghtly constricted 
at the septa, outstandingl y th ick-walled and with resinous content in cell s (Fig. 1) . Th e 
prismati c-celJ ed ectal excipulum i.s al so different from the cor respondi ng struct ures in 
Belonidium an d Trichopezizella. 

There- is a s ing le s pecies : 

Fig-. I. Hairs of So!enopezia solenia in MeJt zt' r' s reagent. X I 150. 
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Solonopez;. solenlo (Peck) S.ee. Syli. Fung. 8:477 (1899). 

Peziza soienia Peck, 25th R~. NY State Museum 99 (1873); Lachnella solenia 
(Peak) Seaver. N. Amer. Cup-fungi (,Inoperculates) · 260 (1951).; Dasyscyphus soienia 
(Peck) Dennis, Kew Bull. 17(2): 364 (1963); Belonidium , atenia (Peck) Raitv .. · Script. 
Mycologic. I: 50 (1970). 

Apothecia sess ile, urceolate to hemisphaerical, 0.3-0.5 mm in diam., externally dark 
brown, with whitish margin and cream-coloured hymenium. Hairs cylindrica l, mostly with 
clavate tips, 50-66-100-1 iO X 2.5-3.0-3.3-3.8 ~, apicaUy 4.0-4.6- 5.5-5.8 ~ broad. 
closely septate, constricted at sepia JIJ. swollen tips, dark brown with pigmentation locate.d 
ir. thick walls as well as in cell content, turning dark violaceous and di ssolving in KOH 
or MeItzer's reagent. The apical ce ll s contain pieces of resinous matter. Ecta l excipulum 
oLhyaline to light smoky-brow~~rismatic cells, S.3-13.3 XS-S.3 ~. Asci cylindric-c1aya te-~ 

73-80-S3-g5X5-6.6'-7~5-:-,8;f ~i '.~,es ellipsoid-fusoid, one- or two-celled, containing 
2 QI' 4 oil ' drops. 11.6-I~i4G...r5.1-16.6x:j.O-3.1-3.3-3.7~. Paraphyses cylindrical. 
slender, 'pointed, ~ot exceffil'.fu·g ' the asci. ' 

On dead herbaceous stems. 
Spedmens examined : 4 collections from New Yor.k, U.S.A., including Peck's type sped:,. 

men on. dead s tems of Eupatorium ageratoides, in ' damp shadY places, Watkin's Glen,. 
September (18711) . 

No septate spores were seen, but evidently they may become I-sep.tate as figured by 
Sea,ver (1951) . Seaver's illustration is quite adequate, but, unfortunately, he does not 
indica,te the inner structure of h.aks. All microscopic measmement.s were found to be 
longer than indicated by Seaver (1951) and Dennis . (1963). Seaver reported this species 
also from rotten WQod, but it is evidently a mistake. 
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