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,,As protozoan species are probably globally ubiquitous, there is every reason to believe that
all species of freshwater protozoa could eventually be discovered in one small pond* (Finlay
& Esteban 1998). “It is unlikely that total diversity of free-living ciliates is close to 3.000
species, as proposed by Finlay. A more likely figure is 30.000” (Foissner 1999). These
citations show the contrasting views presently held by protozoan biodiversity researchers.

Likewise, it is disputed whether or not there are free-living protists with restricted geographic
distribution. Basically, these and related problems have a simple, methodological reason, viz.,
undersampling. As compared to higher animals and plants, protists are extremely difficult to
recognize because they are of microscopic size and encysted most of their life. Only when the
appropriate conditions set in, do they excyst and become visible. Then, however, many of
them may be hidden by an abundance of a few ubiquitous and numerically dominant species.
Only when comparatively large samples are carefully (!) inspected by an experienced (!)
investigator, are these rare species recognized. And it is well known that rare species
comprise > 80% of the total species in practically all organism communities. These
considerations are fully supported by two recent, comprehensive studies performed in Austria
and Namibia. They show a lot of undescribed species, some of which very likely have a
restricted geographic distribution, among a mass of ubiquitous cosmopolitans.

In Austria, we investigated 12 deciduous and coniferous forest stands in the surroundings
of Vienna (Foissner et al. 2004). We found 233 species, of which 32 (14%) were undescribed,
that is, about 2.7 new species per site. The richest was a floodplain soil with 120 species. In
Namibia, we investigated 73 samples from a great variety of habitats (Foissner et al. 2002).
We found 365 species, of which 128 (35%) were undescribed, that is, about 1.8 new species
per site (near 2.4 when several unidentified, likely new species are added). The richest sample
contained 141 species and was a mixture of mud and surface soil from road puddles in a
Guest Farm. These data are in accordance with the observation that the rate at which new
species are found (on average 1-2 new species per sample) did not decrease during a 20 year
period of intense research. Thus, there must be a high number, likely thousands of
undescribed ciliate species in soils globally. (Supported by grants of the Austrian Science
Foundation and the Federal Ministry for Agriculture and Forestry, Environment and Water
Management.)

Finlay B. J., Esteban G. F. (1998) Freshwater protozoa: biodiversity and ecologncal function. Biodiv. Conserv. 7: 1163-1186.

Foissner W. (1996) Floodplain soils — untouched protozoan biotopes. 3™ Europ. Congr. Protistol., Helsingor, Book of Abstracts, p. 30.

Foissner W., Agatha S., Berger H. (2002) Soil ciliates (Protozoa, Ciliophora) from Namibia (Southwest Africa), with emphasis on two
contlasting cnvimnmcms, the Etosha region and the Namib Desert. Denisia 5: 1-1459.

Foissner W., Berger H., Xu K., Zechmeister-Boltenstern S.(2004) A huge, undescribed soil ciliate (Protozoa: Ciliophora) diversity in natural
Austrian forest stands. (submitted)



