
Cold temperate regions of
the northern hemisphere





 European coasts – cold and warm temperate regions



Alvarez et al., 1988, Phycologia

Due to warm north-Atlantic current many taxa migrated from NW Africa/Gibraltar area to the north 
after the last glacial. These taxa form a bulk of the today cold temperate European flora. 

Northern limits: August 8°C isotherm and February 0°C isotherm; i.e. between Norway and 
Spitzbergen



















Birkett et al., 1998, 
Infralit Reef Biot 
Kelp Sc, 7



 North Atlantic supralittoral (spray zone) – characteristic genera Prasiola + Rosenvingiella

 Prasiola stipitata
 vertical zonation - Galicia

other genera – Ulva (tubular), Blidingia
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Fucus belt in the NW Atlantic lies in 
the intertidal

De Oliveira et al., 2006, EARSeL 
eProceedings



Zardi et al., 2011, Plos One

underlying physiological data support vertical structure of the Fucus belt



Kelp vegetation ("kelp forests")





Wernberg et al., 2019, World Seas 



Bolton, 2010, Helgol.
Mar. Res. 64: 263-279. 

major differences between N and 
S hemispheres in kelp community 
structure



Kawai et al., 2016, In: Seaweed Phylogeography 



Starko et al., 2019, Mol Phyl Evol 

evolutionary origin of kelps in N Pacific
secondary colonization of Arctic and N Atlantic
probably three independent transitions to S hemisphere



 

The dominant seaweed species along the European coastline are brown algae mainly belonging to the 
Laminariales (kelp) and Tilopteridales (kelp-like) which are distributed from the lower intertidal down to, 
approximately 30 m in the subtidal zone, depending on the clarity of the water.
 

In Europe, these orders include the native species:
  

Alaria esculenta (Linnaeus) Greville
Chorda filum (Linnaeus) Stackhouse
Laminaria digitata (Hudson) J.V. Lamouroux
L. hyperborea (Gunnerus) Foslie
L. ochroleuca Bachelot de la Pylaie
L. rodriguezii Bornet
L. solidungula J. Agardh
Saccharina latissima (Linnaeus) C.E. Lane, C. Mayes, Druehl and G.W. Saunders
 

Phyllariopsis brevipes (C. Agardh) E.C. Henry and G.R. South
P. purpurascens (C. Agardh) E.C. Henry et G.R. South
Saccorhiza polyschides (Lightfoot) Batters
S. dermatodea (Bachelot de la Pylaie)

Undaria pinnatifida (Harvey) Suringar.

European kelp species

Araújo et al., 2016, Biodiv Conserv















S. latissima











Smale et al., 
2013, Ecol Evol



Smale & Moore, 2017, J Exp Mar Biol Ecol



Smale et al., 2013, Ecol 
Evol



Kelp ecosystems of NW American coast

N parts of this region -
primary radiation centre 
of Laminariales





Upper eulittoral of Pacific cold temperate habitats

Postelsia palmaeformis (palm kelp) - only up to Vancouver Island



vertical differentiation in the sublittoral



Filbee-Dexter & Wernberg, 
2018,
BioScience

Transition from 
kelp forests to 
turf-dominated 
vegetation









urchin barrens – alternative stable-state systems; discontinuous phase shifts 
between
kelps and urchin barrens 

 

Strongylocentrotus droebachiensis – Norway, L. hyperborea
parasitic nematode – Echinomermella matsi – may control sea urchin populations

however, the succession towards an ecologically mature kelp forest community has been 
interrupted by the unexpected recurrence of destructive grazing, and the macroparasite 
hypothesis must therefore be rejected in its present form

crabs and common eiders are also the common predators on urchins

the euphotic hard bottom component of the coastal ecosystem in Northern Norway has 
entered a cyclical domain Hagen, 1995, Mar Ecol Progr Ser

Filbee-Dexter & Scheibling, 2014, Mar Ecol Progr Ser



N Europe – sea urchin barrens since 1970s (N Norway, 
Russia)

at the southern expanses - urchin development hampered by climate change...

Nordehaug & Christie, 2009,
Mar Biol Res



(a-)cyclic dynamics of kelp forests in 20th (21th) century



Steneck et al., 2002, Env 
Conserv



Zostera (marina) [eelgrass] meadows
 
(Liliopsida, Najadales, Zosteraceae)

Moore & Short, 2006, Biology of Zostera

Europe – Z. marina meadows cover ca 1800 km2 



Boström et al., 2014, Aquat Conserv



The lower sublittoral zone (<5% penetrating light)

 Scattered L. hyperborea, but no more canopy-forming.
 Laminarias grow extremely slowly and, consequently, often have a lot of epiphytes (such as
 Membranipora membranacea)
 typical taxa: Delesseria sanguinea, Phycodrys rubens, Desmarestia ligulata, Polysiphonia urceolata

 morphological adaptations to low light intensities and absence of major wave action



Maerl vegetation – (3-) to 25 m(-40) meters, sandy bottoms
dominated by Phymatolithon calcareum, Lithothamnion corallioides

loose lying, encrusted…



maerl beds and disturbance by
scallop dredging

Hall-Spencer & Moore, 2000, ICES J Mar Sci

Main anthropogenic hazard for live maerl beds is 
smothering by fine sediment, such as that produced by 
trawling or maerl extraction, from sewage discharges or 
shellfish and fish farm waste, and sedimentation resulting 
from disruption to tidal flow.

Wilson et al.,
2004
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