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S u m m a ry : Lichen flora in Central Europe is rapidly changing. Howe
ver, these distribution changes can be only roughly estimated. A pro
ject on comparison of previous distribution of selected liehen species 
with present data was recently initiated in the Czech Republic. Recon
struction of previous distribution was made using revision of herbaria 
collections and published data. Distribution changes in selected li
chens (species of primaeval forests, species of peat-bogs, species of 
earlier succession stages, species of mossy boulders) in the Czech Re
public are presented and discussed. Some species (Lobaria scrobiculata, 
Peltigera leucophlebia, P. venosa) are missing in the Czech Republic at 
present, other studied species are rare or vulnerable and they are 
mostly restricted to the area of the Sumava Mts. Effects of detrimental 
factors (air pollution, changes in forestry, habitat destruction, agricul- 
ture etc.) are discussed.

Z u s a m m e n f a s s u n g :  Die Flechtenflora von Mitteleuropa ändert sich sehr schnell. 
Diese Änderungen in der Verbreitung kann man jedoch nur sehr grob bestimmen. In 
der Tschechischen Republik wurde vor kurzer Zeit mit einem Projekt angefangen, 
das sich mit dem Vergleich der früheren und der heuitigen Verbreitung der ausge
wählten Flechtenarten beschäftigt. Die Rekonstruktion der historischen Verbreitung 
wird aufgrund der Revision der Herbariumbelege und der publizierten Daten reali-
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siert. Die Veränderungen in der Verbreitung der ausgewählten Arten (Arten der 
Urwälder, der Moore, der früheren Sukzession-Stadien, an den moosigen Felsblök- 
ken) werden vorgestellt und diskutiert. Einige Arten (Lobaria scrobiculata, Peltigera 
leucophlebia, P. venosa) befinden sich zur Zeit in der Tschechischen Republik im 
Rückgang, andere Arten sind selten oder bedroht. Die Verbreitung dieser Arten 
würde meistens auf das Gebiet des Böhmerwaldes reduziert. Weiter werden die 
Stress-Faktoren (die Immission, die Veränderungen im Forstwirtschaft, die Vernich
tung der Biotope, die Landwirtschaft usw.) diskutiert.

Introduction
Central Europe is a heavily polluted area. Lichens are very susceptible 

organisms and the liehen flora is rapidly changing (F erry et al. 1 9 7 3 ). Besides 
air pollution (and environmental acidification as a non direct effect) also 
changes in forestry (disappearance of old trees, canopy thinning, extensive 
tree-cutting, monocultural forests inreasing, reduced wood decay, use of 
heavy machines etc.), agriculture (e.g. use of fertilizers and pesticides), landscape 
planning (vanishing of biocorridors, e.g. old alleys), tourism (easy access to 
formerly distant and difficultly accessible localities, trampling, eutrophication 
of pathways and streams) and destruction of habitats (old solitary trees and 
alleys, old forest structures, old ore mine slag heaps) are important.

C h a n g e s  in  lie h e n  f lo ra  c o m p o s it io n  a n d  b io d iv e r s ity  a re  u s u a lly  
s u m m a riz e d  in  R ed  lis ts  o f  th re a te n e d  lic h e n s  w h ic h  h a v e  b e e n  p u b lis h e d  o r 
a re  in  p re p a ra tio n  in  m a n y  c o u n tr ie s  (C ieslinski e t a l. 1 9 9 2 , C lerc  e t  al. 1 9 9 2 , 
P iSüt 1 9 9 3 , S erusiaux 1 9 8 9 , T ürk &  W ittm ann  1 9 8 6 , W irth  e t  al. 1 9 9 6 ). H o w e v e r, 
a  g o o d  k n o w le d g e  o f  lich e n flo ra  is  a p re re q u is ite  fo r th e s e  p u b lic a tio n s . 
C h a n g e s  in  th e  C z e c h  R e p u b lic  lie h e n  flo ra  ca n  b e  o n ly  ro u g ly  e s tim a te d . T h e  
m a in  re a so n  fo r  th is  (s im ila r ly  as in  o th e r  co u n tr ie s )  is  a te m p o ra r ily  an d  
r e g io n a ly  u n e v e n  l ie h e n  s u r v e y  o f  th is  te r r i to r y .  T h e  m o s t  in te n s iv e  
lic h e n o flo r is tic a l re s e a rc h  in  th e  C z e c h  R e p u b lic  w a s  c a r r ie d  o u t d u r in g  th e  f irs t  
d e c a d e s  o f  2 0 th  C entu ry , m a in ly  d u e  to  a c tiv itie s  o f  K ovär, A nders, H ilitzer, 
K utäk , S uza, S ervIt  a n d  o th e rs . D u r in g  th e  s e c o n d  h a lf  o f  th is  C en tu ry  
lic h e n o lo g is ts  w e re  e ith e r  in te re s te d  in  ta x o n o m y  o f  v a r io u s  lie h e n  g ro u p s  
(C ernohorsky, N ädvornIk) o r  th e y  fo c u se d  th e ir  in te re s t  o n  te rr ito ry  o f  S lo v a k ia  
(V ezda , P iSüt). T h e re fo re  re c e n t d a ta  a b o u t lie h e n  d is tr ib u tio n  in  th e  C z e c h  
R e p u b lic  a re  re la tiv e ly  s p a rs e  (L iSka 1 9 92 ). U n fo r tu n a te ly , th e  la s t fo u r  d e c a d e s  
a re  th e  p e rio d  o f  re m a rk a b le  e n v iro n m e n ta l ch a n g e s  a n d  lich e n s  d isa p p e a ra n c e .

Distribution changes in lichens were evaluated in recently published Red 
Data Book of threatened lichens (LiSka &  P iS ü t 1 9 9 5 ). However, these results 
were mainly based on the literary sources. Therefore, more detailed studies 
(revisions of herbaria, revisions of old localities, intensive field investigation of 
insufficiently known areas) are necessary. A long term project on evaluation of 
distribution changes of selected liehen species in the Czech Republic has been 
initiated (LiSka et al., 1 9 9 7 ).
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Aims of the project
Main goals of the project are revision of old liehen collections in herbaria 

and intensive field research in underestimated areas.
Results can help to estimate the changes in liehen flora and to evaluate 

causes of the decline in liehen species. Moreover, these results enable to draw 
attention to threatened liehen species, areas of high biodiversity and to propose 
proper management of these unique regions.

Methods
Mapping projects are in progress in many European countries. Grid 

mapping with coordinate grid squares of 10'x 6' (MTB grid) were used in the 
Czech Republic following the mapping scheme in Slovakia, Germany and 
Austria (W irth &  O berhollenzer 1990). Therefore results obtained from these 
projects cover large area of Central Europe and can be easily compared. 
Previous distribution of selected liehen species is estimated using old records, 
i.e. revision of specimens in herbaria and previously published data (namely 
for distinctive macrolichens). Present distribution involves records collected 
after 1970, mainly based on our own field research (findings of other authors 
are also included).

Key to the symbols used in maps: open circle corresponds to species 
identified before 1970, full circle corresponds to records 1970 onwards.

Species were selected based on various criteria: threatened and rare 
species as well as species of endangered habitats. Some interesting present 
findings initiated a retrospective investigation of liehen distribution. The 
greatest attention was devoted to the group of lichens most sensitive to air 
pollution - epiphy tes. Present investigation was focused mainly on the Sumava 
Mountains, the least polluted region in the Czech Republic, where relicts of 
primaeval beech and Norway spruce forests can be found. Nevertheless, 
species of other biotopes were also investigated.

Results
Long-time development of human settlements in the Czech Republic 

caused decline in original forest coverage and change of primaeval mixed 
forests to spruce monocultures. Although the total forest coverage increased 
from 25% to 33% during the last 200 years (HEnikovä 1995), proportion of 
deciduous trees rapidly decreased (e.g. proportion of oak decreased from 19% 
to 4% and beech from 12% to 2% during last decades - M oldan 1990). About 
2/3 of all forests in the Czech Republic are damaged by air pollution (H£nikovA
1995). Surviving relics of primaeval forests belong among the most endangered 
biotopes in Central Europe. Rieh liehen Vegetation can be found in these
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protected areas mainly in border mountains of southem Bohemia. Intensive 
field research in these localities revealed several species considered as vanished 
the Czech Republic (in some cases these species were not recently recorded 
even on the German side of the Sumava Mountains).

Many lichens belong among sensitive and vanishing species in most of 
European countries (e.g. Lobaria sp. div., Nephroma sp. div., Menegazzia terebrata
- cf. W irth  et al. 1996). In the Czech Republic, several species are missing (or 
vanished?): L. scrobiculata (Fig. 1), Usnea longissima (unpublished data), other 
are found on few isolated relict localities with low chance of long term survival 
(L. amplissima - cf. LiSka et al., 1997, Lopadium disciforme, unpublished data, N. 
bellum and N. resupinatum both cf. LiSka et al., 1997, Ramalina thrausta - Fig. 2, 
Peltigera collina - Fig. 3). Some inconspicuous species were probably overlooked 
in past as well as at present, and therefore they are presumably undercollected 
(Lopadium disciforme, Pachyphiale fagicola). Other threatened but immediately 
not vanishing species are still scattered in the Sumava Mountains (Alectoria 
sarmentosa - Fig. 4, Evernia divaricata, L. pulmonaria, N. parile - all cf. LiSka et al.,
1997). Presence of species of various sensitivity corresponds with degree of 
forest damage. A good fit has been demonstrated for Lobaria pulmonaria (cf. 
LiSka & PiSüt 1990).

Peat-bogs belong among other important and threatened biotopes. We 
can find liehen species of boreal forests there, including some species regarded 
as glacial relics. Although these lichens are acidophilous, they are clearly 
damaged by air pollution and quickly vanishing. Cetraria sepincolawas formerly 
rather frequent and abundant species in peat-bogs as well as in subalpine zone 
(on branches of Pinus mugo). At present, it is quite rare and vanished in many 
areas (cf. L iSka et al., 1997). Impact of nitrogen emissions as well as effect of 
sulphur dioxide are the main reasons for this damage. At present, Cladonia 
botrytes has been found only at one locality, but formerly it was distributed 
sparsely in other areas of the Czech Republic (Fig. 5). Changes in forestry might 
be another cause of their decline.

Presence of other liehen species does not directly depend on a higher 
plant community; microclimatic factors are usually more important. The two 
studied species were formerly widely distributed (Peltigera aphthosa - Fig. 6, P. 
leucophlebia - Fig. 7). The distribution patterns of this species on the area of the 
Czech Republic are very different. P. aphthosa was scattered accross the whole 
Czech Republic, whereas P. leucophlebia was confined to territories with sub
neutral to basic substrata. At present, P. aphthosa is known in 3 localities in the 
Sumava Mountains, whereas P. leucophlebia is a missing species. In the Czech 
Republic, altogether 3 species of Peltigera with Coccomyxa as a main photobiont 
and Nostoc as a secondary photobiont were recorded. Nitrogen rieh immissions 
together with acid rain (=low pH in combinaton with effect of ammonium) can 
be detrimental for these species and it could explain their decline (H a llin g b ä ck
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& K ellner 1992).
Some species are unable to compete with other plants and therefore they 

are confined to early succesional stages (Baeomyces placophyllus, Peltigera 
lepidophora - both unpublished data, P. venosa - Fig. 8). So, their occurrence can 
vary in time. There are sensitive and vanishing species in this group too - e.g. 
P. venosa. Although it was rather common species, at present it is missing in the 
Czech Republic.

High sensitivity of some species can be caused by their presence near the 
edge of their areal. It concerns mostly oceanic or suboceanic species (e.g. 
Baeomyces placophyllus, Lobaria sp. div., Nephroma sp. div., Peltigera collina) as 
well as boreal species (Cladonia botrytes).

Conclusions
Distribution changes of lichens in the Czech Republic are profound, 

involving species of various ecological requirements. Causes of studied lichens 
decline include e.g. air pollution and environment acidification, eutrophication, 
modern forestry, habitat destruction etc. Some species (e.g. Lobaria scrobiculata, 
Peltigera leucophlebia, P. venosa) are missing or may be vanished in the Czech 
Republic. Present records of many species often represent a few isolated 
localities or individual thalli only. These species have lost their ability to 
colonize new substrata, therefore the persistence of their substratum (i.e. old 
tree) is a limiting factor for their survival. That is why many species are in 
danger of becoming extinct (e.g. Ramalina thrausta, Lobaria amplissima). The 
Sumava Mts. represent the last refuge for many liehen species in the Czech 
Republic; several species considered to be vanished have been refound there 
(e.g. Lobaria amplissima, Peltigera aphthosa, Ramalina thrausta).
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Fig. 1: Changes in the distribution of Lobaria scrobiculata in the Czech Republic.

Fig. 2: Changes in the distribution of Ramalina thrausta in the Czech Republic.
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Fig. 3: Changes in the distribution of Peltigera collina in the Czech Republic.

Fig. 4: Changes in the distribution of Alectoria sarmentosa in the Czech Republic. 
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Fig. 5: Changes in the distribution of Cladonia botrytes in the Czech Republic.

Fig. 6: Changes in the distribution of Peltigera aphthosa in the Czech Republic.
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Fig. 7: Changes in the distribution of Peltigera leucophlebia in the Czech Republic.

Fig. 8: Changes in the distribution of Peltigera venosa in the Czech Republic. 
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