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Summary 
The Curonian Lagoon is the largest lagoon of the Europe, relating to the most highly productive water 
bodies. Ecosystem monitoring was carried out monthly in 1991-2014, and the database includes 1700 
stations. In XX century in the Baltic Sea and its lagoons the warming trend is observed. The climate 
warming in the Baltic region caused ongoing eutrophication and harmful algae blooms in the 
Curonian Lagoon despite of significant reduction of nutrients loading by 3-4 times in 1990s-2000s. 
More intensive summer warming in combination with other factors (nutrients concentrations, shallow 
depths, slow water exchange, freshwater) creates conditions for "hyperblooms" of Cyanobacteria and 
affected seriously on the ecosystem of the Curonian Lagoon. This lagoon may be characterized as 
hypertrophic water body with "poor" water quality. Harmful algal blooms in July-October 
(chlorophyll to 700-3400 μg/l) result in deterioration of the water chemical parameters, oxygen 
deficiency and death of fish in the coastal zone. Algal toxins detected in water, sediment, mussels and 
fish and the concentrations of microcystins in water may exceed safe level. "Hyperblooms" of 
Cyanobacteria is the most dangerous for coastal towns and tourist resorts (UNESCO National Park 
"Curonian Spit").  
 
Introduction 
Lagoons are the most vulnerable to impacts of natural environmental factors including the processes 
observable at climate change. The Curonian Lagoon is the largest coastal lagoon of the Baltic Sea. 
Ongoing eutrophication and harmful algal blooms are the most important problems in the lagoon. 
Harmful algal blooms result in deterioration of the water chemical parameters, accumulation of algal 
toxins, oxygen deficiency and death of fish in the coastal zone.  
 
Materials and Methods 
The researches (primary production, chlorophyll concentration, phytoplankton, nutrients and others) 
were carried out monthly from March-April to November at 10-12 stations since 1991 to 2014. 
Location of this stations corresponds to hydrological and hydrochemical division and covers the entire 
Russian waters. Long-term data on the water temperature were estimated on the basis of daily 
observations at standard hydrometeorological stations. The database includes 1700 monitoring 
stations in the Curonian Lagoon. 
 
Results and Discussion 
In XX and XXI centuries in the Baltic Sea warming trend were observed due to climatic changes. The 
trend to increase the mean water warming-up was recorded in the Curonian Lagoon (from 14.10С in 
1970s to 14.96С in 2010s, i.е. equaled to 0.86С for the latest 45 years) (Figure 1). The increase in water 
temperature can affect nutrient recycling and influence on phytoplankton species composition and 
primary production. For example, warming will inhibit spring blooms of cold-water Diatoms species 
and may stimulate summer bloom warm-water Cyanobacteria (HELCOM 2007).  
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Figure 1. The mean for the growing season (April-October) 
water temperature in the Curonian Lagoons in 1970-2014 
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Figure 2. The mean for the growing season (April - October) 
Chl (1) and water temperature (2) in the Curonian Lagoon                

The water temperature is key environmental 
factor determining the level of primary 
production and algae blooms in the Curonian 
Lagoon. The temperature optimum for 
nitrogen fixing and reproduction “outburst” 
for Cyanobacteria which produces water 
blooming in the lagoon is observed at water 
warming-up to 20-22С. Climate change in 
1990s-2000s combined with other factors 
(nutrients concentrations, freshwater, slow-
flow exchange) creates conditions 
“hyperblooms” for Cyanobacteria. 
“Hyperblooming” is observed at water 
warming-up to 20-22С during several weeks 
and the mean water temperature above 
14.5С for the growing season. Small 
fluctuations of the mean summer water 
warming-up (in 2-3ºС) resulted in 2-4-fold 
variations of the trophic status indices (Figure 
2). The water temperature above 14.5С was 
observed 3 times in 1970s and 13 times in 
2000s. The “hyperblooming” (chlorophyll “a” 
> 100 μg/l) was observed during 3 years in 
1980s in the period of the most intensive 
nutrients loading, and 12 years in 1990s and 
2000s when the nutrients loading from 
watershed area multiple decreased (Olenina 
1998).  

 
The local climate warming is a probable reason of the ongoing eutrophication of the Curonian Lagoon 
despite of significant reduction of external nutrients loading by 3-4 times in 1990s-2000s. 
 
Hyperblooming of Cyanobacteria affects seriously on the lagoon ecosystem. The Curonian Lagoon 
may be characterized as a hypertrophic water body with "poor" water quality on the basis of long-
term chemical and biological data. During the hyperbloom (July-October) Cyanobacteria biomass (Chl 
a - 700-3400 μg/l) exceeded the level at which the eutrophication and pollution are observed. 
Accumulation and decomposition of Cyanobacteria in the coastal zone result in deterioration of the 
water chemical parameters, oxygen deficiency and death of fish. Dominant species of Cyanobacteria 
(Мicrocystis aeruginosa) is the toxic (Belykh 2013, Paldaviciene et al. 2009). Algal toxins detected in 
water, sediment, mussels and fish and the concentrations of microcystins in water (to 134 μg l-1) may 
exceed safe level. "Hyperblooms" of Cyanobacteria is the most dangerous for coastal towns 
(Zelenogradsk, Pollessk) and tourist resorts (UNESCO National Park "Curonian Spit"). 
 
References 
Belykh O.I., Dmitrieva O.A., Gladkikh A.S., Sorokovikova E.G. 2013. Identification of toxigenic Cyanophyta of the 

genus Microcystis in the Curonian Lagoon (Baltic Sea). Oceanology, 53 (1): 71-79. 
HELCOM. 2007. Climate Change in the Baltic Sea Area. Balt. Sea Environ. Proc. 111. Helsinki. 49 p. 

Olenina, I. 1998. Long-term changes in the Kursiu Marios lagoon: Eutrophication and phytoplankton response. 
Ecologija, 1: 56-65. 

Paldaviciene, A., Mazur-Marzec, H., Razinkovas, A. 2009. Toxic cyanobacteria blooms in the Lithuanian part of 
the Curonian Lagoon. Oceanologia, 51(2): 203-216.  


	Climate change and harmful algal blooms in the Curonian Lagoon of the Baltic Sea
	Summary
	Introduction
	Materials and Methods
	Results and Discussion
	References

