
Burki et al., 2020, Trend Ecol Evol



mostly phototrophic group belonging to Alveolata, traditionally considered as algae, 
especially from an ecological point of view

Dinophyta (= Dinozoa, Dinoflagellata)

about half of species heterotrophic, lacking plastids; often phagotrophic
secondary plastids from red or green lineage; tertiary plastids from multiple hosts
in general – many symbiotic events in evolution (including kleptoplastids)

dinokaryon – nucleus lacking any histons, i.e. permanently condensed DNA

oldest fossils - 600 mil. let – late Precambrium
(the morphotypes are more or less identical with some recent cold-water cysts of dinoflagellates)

about 2000 species, mostly in marine plankton, about 10% in freshwater, often as parasites



Dinophysis - red tides, toxins in marine habitats



Ornithocercus

symbiotic, heterocytous cyanobacteria (nitrogen-fixing), otherwise heterotrophic
(sub-)tropical marine plankton



Peridinium        Gymnodinium

freshwater planktonic dinoflagellates



Ceratium complex – one of the most important dinoflagellate taxa from
the ecological point of view; individual species/genera occurs both in marine
and freshwater phytoplankton



diurnal production of pseudopodes
in Tripos ranipes 

Pizay et al., 2009, Protist
https://planktonchronicles.org/en/portfolio/ceratium-grow-fingers-to-catch-more-light/
https://www.flickr.com/photos/98842375@N03/

no. minutes from dawn - production of fingers
no. minutes after sunset - retraction



Noctiluca scintilans (seasparkle, svítilka)

bioluminiscence
scintilons - specialized organells

cells up to 2 mm, heterotrophic or
with symbiotic green algae

https://www.youtube.com/watch?v=7kyP0XsF0zM 



toxic water blooms
in shelf seas - saxitoxin

Alexandrium

red tide water blooms



Symbiodinium („zooxanthella“)

probably a monophyletic lineage; obligate endosymbionts of eukaryotes
mostly as intracellular symbionts

hosts: Cnidaria (incl. corals), platyhelminths, Porifera, bivalvs, foraminifers, ciliates

coral bleaching
marinesciencetoday.org

http://mucholderthen.tumblr.com

Symbiodinum 



basic structural features 
of stramenopile flagellated
cells



seaweed raphidophyte flagellate



Riisberg et al., 2009, Protist



Chrysophyceae (incl. Synurophyceae)

mostly freshwater flagellate and mucilaginous
organisms; about 700 species  

endogenous silicate
stomatocysts

Dinobryon – flagellates in vase-shaped chitinous shells

mesotrophic and oligotrophic plankton

Paraphysomonas – genus with rudimentary plastid and silicate scales

both marine and freshwater species



„Synurophyceae“
mainly genera Mallomonas a Synura

freshwater flagellates with silica scales; about 250 species

bioindication of environmental dynamics; palaeoecological studies, "blooms" especially in boreal ecosystems

http://www.flickr.com/photos/joelmancuso/110623789/



biogenesis of silicate scales

development of posterior bristles
in Mallomonas splendens

silica deposition vesicles



Mallomonas



Synura
colonial relatives of mallomonads



Hydrurus (foetidus)

mucilaginous thallus adapted to
living in fast flowing water



Dictyochophyceae

small but ecologically important group of
phototrophic marine flagellates

silico-flagellates
Dictyocha

cold oceans, phytoplankton

since Mesozoic - 120 mya; bioindication of cold periods in the geologial past



Diatoms – Bacillariophyceae
(rozsivky)

centric and pennate
morphological types

 

silicate shell (frustule) made
of two parts



Frazer, 2010, Diatoms or The Trouble With Life in Glass Houses



E. Haeckel: Kunstformen der Natur



two basic types of sexual reproduction in diatoms



life cycle, frustule structure



zygote, auxospore, initial cell

vegetative size diminution cycle (cell shape allometry)

rbg-web2.rbge.org.uk/algae/sellaphora

Navicula

Gomphonemahttp://craticula.ncl.ac.uk/



Medlin & Kaczmarska, 2004, Phycologia

diatom phylogeny



Medlin, 2016, Phycologia
algaebase.org

Current taxonomic 
structure of diatoms 
("Bacillariophyta")

Bacillariophytina

Bacillariophyceae (13673)

Mediophyceae (1645)

Coscinodiscophytina

Coscinodiscophyceae (1321)



oceanický fytoplankton – „základní obrázek“



global diatom productivity

diatoms contribute around 20% of global primary productivity



diatoms of marine
phytoplankton

wikipedia



Thalassiosira Chaetoceros

diatoms.org



Rhizosolenia Proboscia

inaturalist.org



diatoms of marine
phytobenthos

Bacillaria

Licmophora

photos: National Geographic; Torrentes et al., 2016, Phycologia



diatoms of freshwater
phytoplankton

Aulacoseira

Melosira



diatoms of freshwater
phytobenthos

Pinnularia

Navicula



Eunotia Surirella



diatoms of subaerial habitats

Hantzschia
Orthoseira



the case for hidden diversity of (benthic) diatoms
Sellaphora pupula



Evans et al. 2008, J. Phycol.rbcL–based phylogeny of Sellaphora…; how many species?
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