
Abstract 

Our current knowledge of chrysophyte diversity is still generally based on traditional 

morphospecies descriptions. Accordingly, sequence data exist for the minority of all described 

species. Consequently, several common morphotypes (e.g. Ochromonas-like flagellate) are 

scattered across the phylogenetic tree of Chrysophytes. It is evident that the postulated 

taxonomic diversity certainly does not reflect the real species richness in Chrysophytes. 

Moreover, recent studies on silica scaled chrysophytes (Mallomonas, Paraphysomonas, Synura) 

clearly demasked common problematics of (pseudo)cryptic species even within this group 

possessing relatively good species concept based on the ultrastructure of silica scales and 

bristles. Contrary, most of chrysophytes are naked flagellates forming stomatocysts as the only 

solid structure in their life cycles. While single-celled Ochromonas and Spumella were recently 

revisited using molecular genetic techniques, Uroglena-like colonials remained untreated. 

Therefore, the main objective of this thesis was to provide a modern taxonomic revision of the 

widespread colonial chrysophytes causing conspicuous seasonal massive population booms, 

Synura s.l. and Uroglena s.l., by a polyphasic approach encompassing molecular phylogeny, 

morphology/ultrastructure and ecology. Sampling campaigns took place in Europe, North 

America and Japan throughout 2014–2020. More than 650 localities were explored, and more 

than 1,000 isolates were obtained. Moreover, type material from four type localities including 

type species of Uroglena (U. volvox) and Uroglenopsis (U. americana) was successfully recollected 

after more than 180 and 120 years, respectively. 

Together with my colleagues, I revealed a polyphyletic origin of Uroglena-like morphotype. 

Following a proposed taxonomic revision, these taxa are treated as three distinct genus-level 

lineages exhibiting a unique combination of morphological, genetic and ecological 

characteristics. Accordingly, Urostipulosphaera gen. nov., Urostipulosphaera granulata sp. nov. 

and Uroglena imitata sp. nov. were described and many new taxonomic combinations were 

proposed. Further, an interesting case of evolutionary simplification within multi-celled 

colonial organisms was uncovered in Synura synuroidea comb. nov. formerly described as a 

distinct genus Chrysodidymus. We also revealed considerable (pseudo)cryptic diversity within 

S. petersenii s.l. (4 new species) and S. leptorrhabda lineages. Finally, my research illustrated the 

necessity of combining traditional detailed morphological investigations with gene sequence 

data to uncover (pseudo)cryptic species or phenotypic plasticity and to properly examine 

biodiversity within chrysophytes. 


