
Phaeophyceae 



Åca 265 genera, 1500 - 2000 species 

Åmulticellular thallus, attached to the surface 

Åmarine, only 3-5 species in freshwater habitats 

Årocky coastline ï litoral, sublitoral (min. 0,6% of 

residual light ï up to depth of 260 m, but most 

species are not shade-loving organisms) 

Åhigh primary production, DMS production 

Åeconomically and culturally important ï 

aquacultures, seaweed art  

General characteristics 



Cell structure 



Plastids 
Åchl a, c1 , c2, ɓ-carotene, fukoxanthin Bacillariophyceae) , 

violaxanthin, dinoxanthin, diadinoxanthin 

Ådiscoid plastids, 1 or more pyrenoids 

Åheterokont structure 

(like in Chrysophyceae) 



Plastids 

2layered plastid membrane 

nucleus 

chloroplast ER 

oil globules  

chloroplast 



Pyrenoid 



Metabolism products 

Åstorage products (chrysolaminaran, manitol) 

Åflorotanins ï stored in physodes, when oxidized, 

they case brown colour of water 

Åiodine (0,03 ï 0,3% of weight) 

Åorganobromids ï destruction of  

ozone layer 

Ådimethylsulphopropionate ï osmotic regulation 

 production of DMS (in parallel to haptophytes) 

 



Cell wall composition 

Åalginates ï salts of Alginic acid (gelatinous) 

üNa-alginates ï soluble 

üCa-alginates ï insoluble 

Åcell wall structure 

ü fibrilar component ï cellulose, Ca-alginates 

üamorphous component ï soluble Na-alginates 

Åfucoidane ï mucilage surrounding cell wall 

üagainst desiccation 

üenvironment for gamete fusion 



Zoids features similar to other 

heterokont groups 

heterokont flagella,  

mastigonemata 

four membranes, 

girdle lamella 

periplastidial 

reticulum 

photoreceptor 

features typical for 

brown algae 

lateral flagella 

insertion 

flagella terminated 

by acronemates 



Zoids 

Kawai & Henry, 2017, Phaeophyta in Handbook of Protists 



Sexual reproduction 

Ådiplohaplontic cell cycle, isomorphic and heteromorphic 

Åplurilocular zoidangia 

 

 

 

 

Åunilocular zoidangia 



Kawai & Henry, 2017, Phaeophyta in Handbook of Protists 

unilocular sporangia (unangia) plurilocular sporangia (plurangia) 



Thallus structure 



Charrier et al., 2012, 

Trends Pl. Sci 

Thallus structure 

 
filament developmental 

patterns 



Systematics and diversity 

Åclass Phaeophyceae, syn. Fucophyceae 

Åtraditionally - ca 14 orders (van den Hoek 1995) 



Phylogeny 

Åtraditional concepts of phylogeny and taxonomy: 

Ectocarpales 

Sphacelariales 

Dictyotales 

Cutleriales 

Laminariales 

Fucales 

G,S,[iso] 

G,S,iso 

G,S,iso 

G,S,hetero 

S,hetero 

S,hetero 


