
Brackish areas of the European cold temperate region – fjords, estuaries, Baltic Sea

eutrophication – tubular Ulva
mesohalinne conditions – F. vesiculosus,
F. serratus, Blidingia minima, Ulothrix,
Ulva, Enteromorpha

Baltic Sea
-no tides = no eulittoral
- before 12000 years – freshwater lake; 
nowadays brackish; low seaweeds diversity
- Prasiola, Cladophora spp., Ceramium 
tenuicorne, Monostroma grevillei, Bangia 
atropurpurea, Blidingia minima, Rhodomela 
confervoides, F. vesiculosus 







s. m.: 18 až 22°C, w.m.: -2 až 4°C



Paavola et al., 2005,
Est Coast Shelf Sci 64: 738-750 

salinity gradients in major European
brackish habitats



- Baltic is the single largest brackish habitat in the world
- it is atidal, but there are non-periodic fluctuations
- anaerobic benthic zones
- eutrophication since 1950s, peaking in 1970s to 1980s
- occasional inflows of oceanic saltwater
- decrease of competition from Kattegat to N and E regions (decreasing salinity)
- brackish submergence
- regular seasonal partial freezing
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distribution limits of selected marine 
taxa



distribution limits of selected 
freshwater taxa



dominant marine landscapes of the Baltic sea

5 key vegetation types:
- Zostera meadows
- ulvophyceans
- Fucus belt
- stoneworts meadows
- Furcellaria belt

additional typical components:
a) brown epiphytes/ephemerals (Ectocarpus, Pilayella)
b) red epiphytes/ephemerals (Ceramium, Polysiphonia)
c) green epiphytes/ephemerals (Cladophora)



http://www.visayards.com/66

ice scraping (= absence of perennial macroalgae 
in the upper sublittoral of northern Baltic shores)



http://www.visayards.com/66
upper sublittoral of central Baltic (the Fucus belt) 



http://www.visayards.com/66

mid-sublittoral assemblages – Fucus belt in Baltic sublittoral – as result of brackish submergence



Torn et al, 2006, Aq. Bot.

Fucus belt
 
- primarily on hard substrates (rock, stones, immobile organic bottom)
- three species – F. vesiculosus, F. serratus, F. radicans
- F. serratus outcompetes F. vesiculosus in western and central Baltic; however, it does not tolerate 
disturbance (ice scraping, etc.) as it cannot regenerate from holdfasts; therefore, F. serratus only dominates in 
deeper parts of the belt
- endemic F. radicans is part of the belt in E and N parts with lower salinity (is never in direct contact with F. 
serratus)

F.v. lower depth limit is decreased in more saline
areas (due to increased competition)



Eriksson et al., 1998, Eur. J. Phycol 33: 241-249

eutrophication in the 2nd half of
the 20th century generally shifted
the limits of the Fucus belt upwards
 

(but there are newer data showing the recent 

reversal of this trend) 



Baltic Seaweed Blog

F. radicans F. vesiculosus

Bergstrom et al., 2005, J Phycol 41: 1025-1038
Pereyra et al. 2009, BMC Evol Biol 9: 70 



Pereyra et al. 2009, BMC Evol Biol 9: 70
Pereyra et al., 2013, J. Evol. Biol. 
Johanesson et al., 2011, J. Phycol.

F. radicans evolved in the
Baltic Sea from F. vesiculosus
(possibly even "several" times)

F. radicans – no air vesicles

clonality of F.v. and F.r. populations
increases with dereasing salinity
(marginal habitats lead to low genetic diversity and asexual reproduction)



Magda a Pavel
Malm et al., 2001, 
Bot Mar 44: 101-108 



Bodden habitats
– coastal lagoons on southern shores,
soft bottom, local salinity gradients, eutrophication

unique communities composed of plants and 
algae originating from both freshwater and 
marine ecosystems (Ruppia maritima,
Fucus vesiculosus, Furcellaria lumbricalis,
Chara baltica, Myriophyllum spicatum)



Red algal meadows
– shallow soft bottom bays, coastal lagoons – E Baltic, Estonian coastal sea
Furcellaria lumbricalis, Coccotylus truncatus

Weinberger et al., 2020, Bot. Mar.
The Väinameri Project, 2005



Charophyte gradients

Furcellaria dominated communities

Fucus vesiculosus depth distribution dynamics 



The effect of salinity gradient of Furcellaria belt
the case study of Furcellaria lumbricalis – possible ongoing speciation due to salinity gradient and geographic isolation

Kostamo et al., 2012, Mar. Biol. 159: 561-571.



Soft-bottom mid- and lower sublittoral and the Battersia belt
eutrophication-related increase in the proportion of the 
ephemeral vegetation during the 20th century

Eriksson et al., 1998, Eur. J. Phycol 33: 241-249



Baltic water blooms
- mostly formed by Cyanobacteria
- develops in summer (2nd half of July, August)
- non-periodic development (depends on combination of temperature and salinity)
- leads to extensive anoxic benthic zones

summer 2010

sinicový vodní květ
na finském pobřeží

Aphanizomenon/Anabaena

Nodularia spumigena



phytoplankton in W Baltic (2006)

2011

2010

typically two seasonal maxima:

spring diatoms/dictyocha bloom + late summer cyanobacteria/diatom bloom

(dominants may include even the phototrophic ciliates (Mesodinium), dinoflagellates, dictyoches, haptophytes or euglenoids)
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