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Klebsormidium algae on bark in NW-Germany  
 
In the federal state North Rhine-Westphalia (NRW, Germany), the composition of the corti-

colous lichen and bryophyte species spectrum has changed dramatically within the last two 

decades: In the early 1990s, pollution-sensitive lichens and bryophytes started to recapture 

formerly heavy-industrialized areas (e. g. "lichen deserts" in the Ruhr-District), mainly due to 

declining sulphur dioxide levels. Meanwhile, nitrophytic species largely dominate over acido-

phytic ones as a result of high levels of eutrophicating airborne nitrogen compounds (e. g. 

NOx and ammonia). Furthermore, it is suspected that the spread of some 'southern' lichen 

species is brought forward by climate change (manuscript in preparation). Another, yet poorly 

documented phenomenon is the appearance of filamentous green algae on bark of roadside 

trees. Since the mid 1990s, during epiphyte mapping studies, dense felt-like coats formed by 

filamentous algae have frequently been observed on roadside trees in the big cities of the Ruhr 

District and along the Rhine valley (FRAHM 1999; STAPPER & FRANZEN-REUTER 2004). They 

are member(s) of the Klebsormidiaceae. Using the key of ETTL & GÄRTNER (1995), all sam-

ples collected so far were identified as Klebsormidium crenulatum (KÜTZING) LOKHORST. It 

can, however, not be excluded that also other species of the genus are involved, e.g. K. flacci-

dum or others.  

From the character of the locations, mostly sites with high frequencies of nitrophytic epi-

phytic lichens and bryophytes, FRAHM (1999) concluded that epiphytic Klebsormidium algae 

are advanced by eutrophicating immissions. In a later mapping study (STAPPER & FRANZEN-

REUTER 2004) they were recorded at two thirds of all sampling units in NRW, and data analy-

sis showed that frequency and algal coverage of the phorophyte is positively correlated with 

transport emissions. Similar observations were made in Düsseldorf (STAPPER & KRICKE 2004) 

and other German cities and also in France (e.g. Nimes and Avignon; unpublished observa-

tions in 2005). In NRW, even fast growing foliose lichens like Parmelia sulcata or Physcia 

tenella may become overgrown rapidly. Sometimes, 50 % and more of a trunk's surface is 

covered by dense mats of algal filaments, in particular at stations with strong traffic influence 

in highly populated regions. When mapping bryophytes and lichens, normally, only the cov-

erage (in %) and the type ("coccal" or "filamentous") are noted – if algae are considered at all. 

The latter seems, however, to be advisable.  

'Traffic influence' chemically means a complex mixture of different gaseous and particulate 

components with different physiological effects on lichens and other sensitive organisms. 

Studies with externally applied substances (FRANZEN-REUTER 2005) show that ammonia 

which is, according to CAPE et al. (2004), produced in three-way catalysts, and its derivatives 

are rapidly metabolized by lichens and may therefore be regarded as very powerful com-

pounds of traffic emissions. Nitrogen oxides, however, appear to have a lower impact on li-

chens as generally believed. It is, however, still unclear if this also applies to epiphytic algae. 

In the Ruhr-District, nitrogen compounds have, no doubt, favored epiphytic lichen reinvasion. 

Above certain levels, however, nitrogen compounds are toxic to lichens. In addition to this, 

algae may directly influence epiphytic lichen (and bryophyte) flora by outperforming and 

overgrowing or growth inhibitory action.  

This paper is based on web site prepared by the author in 2006. For further reading the papers 

by FREYSTEIN et al. (2008) or RINDI et al. (2008) are recommended.  

The following images should give an impression of how algal films on bark formed by Kleb-

sormidium look like. 
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Microscopic aspect of material collected in NRW and 

determined as Klebsormidium crenulatum.  

Microscopic aspect of material collected 2005 in Nimes 

(France). It was found on roadside trees along the Boulevard 

Gambetta which is the northern part of the ring road around the 

old town. Here, like in German towns, K. crenulatum lives 

together with Phaeophyscia orbicularis, Xanthoria sp., and 

Orthotrichum diaphanum.  - Images of  the same specimen at 

different focus levels. 

  
 
Foliose lichen Parmelia sulcata (left) and Physcia adscendens (right) covered by filamentous algae. 

  
  

Klebsormidium crenulatum on Acer platanoides in Düsseldorf, 

2003. 

Dense mats of filamentous algae on maple (Acer platanoides) in 

Dortmund. This image was obtained from material growing at 

1.7m above the ground. 

  



Page 3 of 3 
 

References  
 

CAPE JN, TANG YS, VAN DIJK N, LOVE L, SUTTON MA,  PALMER SCF 2004: Concentrations of 

ammonia and nitrogen dioxide at roadside verges, and their contribution to nitrogen 

deposition. Environmental Pollution 132: 469-478.  

ETTL H, GÄRTNER G 1995: Syllabus der Boden-, Luft- und Flechtenalgen. – Fischer, Stuttgart, 

721p.  

FRAHM JP 1999: Epiphytische Massenvorkommen der fädigen Grünalge Klebsormidium 

crenulatum (KÜTZING) LOKHORST im Rheinland. - Decheniana (Bonn) 152, 117-119).   

FRANZEN-REUTER I 2004: Untersuchungen zu den Auswirkungen atmosphärischer 

Stickstoffeinträge auf epiphytische Flechten und Moose im Hinblick auf die Bioindikation. 

– Dissertation Mathematisch-Naturwissenschaftliche Fakultät Univ. Bonn. Download 

PDF-document.  

FREYSTEIN K, SALISCH M, REIßER W 2008: Algal biofilms on tree bark to monitor airborne 

pollutants. - Biologia 63/6: 862—868.  

RINDI  F, GUIRY MD, LOPEZ-BAUTISTA JM 2008: Distribution, morphology, and phylogeny of 

Klebsormidium (Klebsormidiales, Charophyceae) in urban environments in Europe. - J 

Phycol 44, 1529–1540.  

STAPPER NJ, FRANZEN-REUTER I 2004: Mapping aerial hypertrophication with epiphytic 

lichens as biomonitors in North Rhine-Westphalia (NRW, Germany). - Lichens in a 

changing pollution environment. - English Nature Research Reports 525, 31-36 

[http://www.stapper.monheim.de/stapper&franzen_reuter2004.pdf].   

STAPPER NJ, KRICKE R 2004: Epiphytische Moose und Flechten als Bioindikatoren von 

städtischer Überwärmung, Standorteutrophierung und verkehrsbedingten Immissionen. - 

Limprichtia (Bonn) 24, 187 - 208.  

 

 

This pdf document is based on a former website established on September 3, 2006. 

Publication date: December 29, 2010. Free download from www.stapper.monheim.de 

 

© Norbert Stapper, Monheim, D. All rights reserved. No part of this work may be reproduced; 

any quotations must acknowledge the source. I would be pleased to receive E-mail 

correspondence regarding this paper or related topics. My E-mail address is: nstapper@t-

online.de 
 

 

http://hss.ulb.uni-bonn.de/diss_online/math_nat_fak/2004/franzen-reuter_isabelle/index.htm
http://hss.ulb.uni-bonn.de/diss_online/math_nat_fak/2004/franzen-reuter_isabelle/index.htm
http://www.stapper.monheim.de/

