
 

 

 

ABSTRACT 

The deep sea is the least understood ecosystem on Earth; for centuries it has been 

considered an azoic zone characterized by low temperature, high pressure, lack of light, and 

food deprivation. However, regardless of such harsh environmental conditions, the deep 

oceanic floor hosts an immensely diverse fauna including rare and uncommon species. 

The small invertebrates inhabiting the deep seafloor are considered a valuable component 

of the benthic ecosystems. Moreover, it is emphasised that knowledge about their diversity, 

biology and evolutionary history is essential for explaining the mechanisms that shape this 

diversity, and for assessing the resilience of ecosystems to natural and anthropogenic 

disturbances. These tasks are among the most urgent ones addressed by modern science, 

especially in view of pressures on the deep-sea ecosystems resulting from, i.e., effects 

of accelerating climate change and the planned deep-sea mining.  

The Typhlotanaidae constitute a diverse family of small deep-sea peracarids 

classified with the order Tanaidacea. The family is considered an important component 

of the oceanic macrobenthic community, currently known to consist of 124 formally 

described species representing 14 genera. The family is characterised by the presence 

of three-articulated antennae and the lack of eyes, but also by the clinging apparatus at the 

last three pairs on pereopods, which is considered a unique morphological adaptation 

to facilitate the movement inside the tube. The lack of eyes in the Typhlotanaidae 

might be explained by their deep-sea origin, although some typhlotanaids are present 

at shallow depths at high latitudes. The systematic and evolutionary history 

of the Typhlotanaidae is poorly understood; its monophyly has been questioned several 

times. 

The central goal of this dissertation was to explore the diversity and evolutionary 

history of the Typhlotanaidae based on the collection of a total of 11,179 specimens extracted 

from historical collections stored in several natural history museums, including the National 

Museum of Natural History (Paris, France), the Perlan Museum (Reykjavik, Iceland), 

the Natural History Museum (London, UK), the Natural History Museum of Denmark 

(Copenhagen, Denmark), the Museum of Comparative Zoology at Harvard University 

(Cambridge, USA), and Museums Victoria (Melbourne, Australia) as well as from 



 

 

collections obtained during a series of most recent deep-sea expeditions, e.g., DIVA, 

IceDIVA, KuramBio, SokhoBio, IceAGE and JPIO.  

The research aimed at preparing the dissertation resulted in the description 

of 26 species new to science. Moreover, 15 new genera were erected and three new 

subfamilies and three new families were proposed and one subfamily was re-established. 

As a result, the number of the recent Paratanaoidea increased from 846 to 869 (by 3%), 

the number of deep-sea families increasing from 19 to 22 (by 16%). DNA extraction was 

possible only from samples supplied by the most recent collections, fixed and preserved 

in ethanol. Amplification of three molecular markers (COI, H3 and 18S) yielded a total 

of 159 sequences. This resulted in an increase of the number of sequences available 

in GenBank from 24 to 183. Analysis of the genetic data used showed that, contrary to earlier 

assumptions, the Typhlotanaidae do not form a joint phylogenetic lineage with 

Leptognathiidae and Nototanaidae. Moreover, it was demonstrated that the genera with 

a three-articulated antennule and without prickly tubercles in the clinging apparatus 

of pereopods 4 6 do not represent a common evolutionary lineage. Instead, 

Meromonakantha, Paratyphlotanais and Hamatipeda form separate clades, at the level 

of families, in the superfamily Paratanaoidea, while Typhlamia is now recognised 

as belonging to a new subfamily. Results of the molecular analyses allowed to conclude that 

the Typhlotanaidae with relatively short bodies ('stout-bodied' forms; body ) form 

- long-bodied 

lender-

subfamilies. Based on the results obtained, it is concluded that the taxa with a rounded edge 

of the first pereonite (an example from the COI, H3 and 18S trees), most likely represent 

a monophyletic clade. 

All the studied taxa from the NW Pacific, N Atlantic and SE Australia showed 

relatively narrow geographic distributions, each restricted to a specific area, basin or marine 

region. Distribution of the typhlotanaid fauna may be related to topography of the ocean 

floor. A seamount ridge, oriented perpendicularly to the main axis of the Kuril-Kamchatka 

Trench, seemed to influence the distribution of typhlotanaid species, grouping 67.5% of all 

individuals of Typhlamia genesis. F -

N Atlantic, a clear split could be drawn between the fauna of the N and S of the Greenland-

Iceland-Faroe (GIF) axis. Environmental variables analysed in the N Atlantic pointed 



 

 

to depth and temperature as important controls on the spatial distribution. Non-parametric 

correlation analysis showed the abundance of Typhlamia genesis to be the lowest at stations 

with higher concentrations of silica, calcium, and strontium, the highest abundances being 

recorded in areas rich in manganese and potassium. Starkus sirene was abundant in places 

rich in organic carbon, and Baratheonus roberti revealed no significant correlation with 

the environmental variables recorded. 

A first attempt was made to calibrate a phylogenetic tree for the Tanaidacea 

to constrain the Typhlotanaidae age. Results suggest that the family Typhlotanaidae evolved 

about 15.4 5.6 Mya and confirm earlier assumption that the deep-sea paratanaoids might be 

evolutionary young. 
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Typhlamia genesis  
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