
Abstract 

 We can find a lot of microorganisms living in snow including psychrophilic snow algae 

from the order Chlamydomonadales (Chlorophyta). They are adapted to the extreme conditions 

in this habitat and can cause the phenomenon of coloured snow. The species Chlamydomonas 

nivalis (Bauer) Wille is the most commonly associated with red snow in alpine and polar 

regions during summer season worldwide. In the field material, we can find red spherical cells 

without flagella and any morphological characteristics suitable for species determination. Until 

now, this species has not been isolated into laboratory culture and its life cycle is unclear. 

Furthermore it has been shown that red coloured snow can be caused by more species which 

used to be determined as Chlamydomonas nivalis. 

The aim of this study was to collect samples of red snow from different parts of Europe, 

to describe the morphological variability of Chlamydomonas nivalis-like snow algae in relation 

to region of origin, to try to isolate laboratory strain of this species and to describe its position 

and distribution by phylogenetic analysis of laboratory strains and field samples. 

Red snow samples were collected from 30 European localities in Slovenian Alps, Romania, 

Dolomites, Ötztal, Wallis and Sarntal Alps, High Tauern, Ortler massif, in Norway, Turkey and 

in Svalbard. Using light and scanning electron microscopy, morphological characteristics 

of cells were described and they were shown to be dependent on the locality of origin. 

From a sample collected in Ötztal Alps, a laboratory strain of Chlamydomonas 

cf. nivalis was successfully cultivated. Based on analysis of 18S rDNA, this strain belong to the 

monophyletic group containing sequences of Chlamydomonas nivalis published up to now, 

which originate from field samples mainly from Svalbard. Other cultivated green algae strains 

are part of the families Chlorophyceae and Trebouxiophyceae and in most cases snow is 

probably not the original environment of these species. 

From the collected field samples, ITS2 region of samples from 9 localities was 

sequenced. The comparison of the ITS2 secondary structure of the newly sequenced samples 

with the only known sequence of Chlamydomonas nivalis from the Alps revealed that this 

species is associated with red snow in many European mountain regions. The morphological 

variability of immotile cells observed is thus probably caused, at least in a part of the samples, 

by differences in environmental conditions. 

 


