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ABSTRACT 
To extend data on 18S rDNA gene phylogeny within the Eutardigrada and to provide additional information on unclear 

taxonomic status of a glacier tardigrade Hypsibius klebelsbergi, gene sequences from seven tardigrade species of the family 
Hypsibiidae (Hypsibius klebelsbergi, Hypsibius cf. convergens 1, Hypsibius cf. convergens 2, Hypsibius scabropygus, Hebensuncus 
conjungens, Isohypsibius cambrensis, Isohypsibius granulifer) were analysed together with previously published sequences from ten 
further eutardigrade species or species groups. Three distinctly separated clades within the Hypsibiidae, 1) the Ramazzottius - 
Hebesuncus clade, 2) the Isohypsibius clade (Isohypsibius, Halobiotus, Thulinius), and 3) the Hypsibius clade (Hypsibius spp.) have 
been obtained in each of four phylogenetic trees recovered by Maximum Parsimony, Neighbour Joining, Minimum Evolution and 
UPGMA. Hybsibius klebelsbergi has been located always within the Hypsibius clade. The detailed sister group relationship was not 
resolved adequately, but there is robust support for a sister group relationship between the Hypsibius clade and the remaining 
clades. We cannot exclude that the Ramazzottius - Hebesuncus clade is a sister group of the Macrobiotus clade. Our findings suggest 
polyphyly of the Hypsibiidae, and thus multiple evolutions of some structures currently applied as diagnostic characters (e.g., claws, 
buccal apophyses). 
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1. INTRODUCTION 

Previous studies using 18S rDNA gene sequences 
have suggested that Tardigrada 1) belong to the Ecdyso-
zoa and 2) are the sister group of the Arthropoda (Garey 
et al. 1996; Giribet et al. 1996; Moon & Kim 1996; 
Aguinaldo et al. 1997; Garey 2001). These suggestions 
are largely congruent with morphological data (e.g. 
arthropod relationships were discussed in detail already 
by Marcus 1929) and elaborated with additional details 
in numerous subsequent articles (e.g., Dewel & Dewel 
1997; for review see Schmidt-Rhaesa et al. 1998). 
Within the Tardigrada the classes Heterotardigrada and 
Eutardigrada are well established by morphological 
characters (for review of the older literature see Marcus 
1929) and the monophyly of both classes as well as the 
ancestral Apochela and the derived Parachela (see 
Schuster et al. 1980) among the Eutardigada appears to 
be supported by molecular data (Garey et al. 1999; 
Jørgensen & Kristensen 2004; Nichols et al. 2006). Cur-
rently, relationships within and between the various tar-
digrade families, based mainly on morphological char-
acters and cladistic analyses, exist for the Echiniscidae 
(Kristensen 1987; Jørgensen 2000) and Macrobiotidae 
(Guidetti & Bertolani 2001). More recently Nichols et 
al. (2006) studied morphological data and 18S rDNA to 
evaluate congruence of morphological and molecular 
data at the family level and Guidetti et al. (2005) within 
the Macrobiotidae. 

In a study on the biology and diagnostic morpho-
logical characters of the unique glacier dwelling eutar-
digrade Hypsibius klebelsbergi Mihelčič, 1959, it was 
suggested that some structural traits in this species (e.g. 
slightly asymmetrical, concave and flattened apophyses 
of the mouth tube, claws in shape between Isohypsibius- 
and Hypsibius-type with shortened main branches and 
their flattened accessory spines) actually did not allow a 
clear assignment to the genus Hypsibius (see Dastych et 
al. 2003). 

This prompted us to analyse 18S rDNA gene 
sequences of some Hypsibiidae including H. klebels-
bergi to prove the above suggestion regarding relation-
ships of this species within the family and the Hypsibii-
dae in general, and to extend the taxa sampling for im-
provements of future molecular analyses of Eutardi-
grada. In contrast to Jørgensen & Kristensen (2004), our 
molecular data indicate that the Hypsibiidae might be 
polyphyletic.  

2. METHODS 

Specimens of Isohypsibius cambrensis Morgan, 
1976 (status nov.: in preparation), Isohypsibius granu-
lifer Thulin, 1928, Hebesuncus conjungens (Thulin, 
1911), Hypsibius scabropygus Cuènot, 1929, Hypsibius 
cf. convergens 1, Hypsibius cf. convergens 2 and H. 
klebelsbergi were collected at several localities in Ger-
many and Austria (see Tab. 1). The species colonizing 
each sample were firstly diagnosed on permanent 
mounted specimens at maximum magnification 


