
Long-term changes in the ichthyofaunal composition in a temperate estuarine 
ecosystem – developments in the Elbe estuary over the past 40 years

Introduction
With climate change and other human impacts, such as channel management, wastewater sewage 
and nutrient inputs, the Elbe estuary has faced several anthropogenic stressors in the past and in the 
present [1,2]. In estuarine food webs, keystone fish species are considered as suitable indicators for the 
assessment of ecosystem quality. The aim of this study is to quantify the change of the fish assemblage 
over the past four decades. First results are presented here.

Material and Methods
− Data from research catch hauls with commercial stow net vessels (Fig. 1) 

from 1984-1986, 1994-1995, 2009-2010 and 2021-2022 were standardized
− Five stations between Cuxhaven and Hamburg along the main channel of 

the Elbe estuary (reflecting the salinity gradient) were sampled
− Seasonal sampling was performed: spring, summer, autumn and winter
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Results

Figure 3: Frequency of occurrence [%] of the fish species caught with the stow net 

vessel “Ostetal” in the Elbe estuary between 2021 and 2022 (hauls: n = 49)

Figure 2: Ranges of fish biomass per haul in the Elbe estuary between 1984 and 2022 

(a) and relative biomass proportions [%] of the important fish species (b)

Figure 1: Stow net vessel „Ostetal“ (Photo: R. Thiel)
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a)

b)

− In 2021-2022, 45 fish species were recorded 
− Smelt, flounder, and ruffe showed highest 

frequencies of occurrence (Fig. 3) 
− Thinlip mullet Chelon ramada

was recorded for the first time

2

2

2

2

2

2

2

2

2

4.1

4.1

4.1

4.1

4.1

4.1

4.1

6.1

6.1

6.1

8.2

10.2

14.3

14.3

14.3

16.3

16.3

16.3

18.4

18.4

18.4

20.4

20.4

26.5

28.6

30.6

32.7

36.7

49

51

61.2

65.3

71.4

79.6

98

100

0 10 20 30 40 50 60 70 80 90 100

Prussian carp

Fivebeard rockling

Striped red mullet

Lesser sand eel

Roach

Common sole

Turbot

Tench

Tub gurnad

Silver bream

Atlantic salmon

Common dab

Viviparous eelpout

Horse mackerel

Sea lamprey

Transparent goby

Hooknose

European anchovy

European cisco

European plaice

Common bleak

Orfe

Asp

European perch

Common goby

Lesser pipefish

Shorthorn sculpin

Common snailfish

Atlantic cod

Trout

Thinlip mullet

Round goby

Whiting

European river lamprey

Common Bream

Sprat

Sand goby

Zander

Atlantic herring

European eel

Twaite shad

Three-spined stickleback

Ruffe

Flounder

Smelt

− Total fish biomass was highest from 2009-2010 and 
decreased until 2021-2022 (Fig. 2a)

− Comparing the four time periods, smelt 
contributed the largest proportion (54 % and 74 %) 
of fish biomass

− In the 1990ies and 2009/2010 biomass proportion 
of smelt was largest (74 % and 70 %); in the 
1980ies and 2020ies smelt biomass was lower     
(54 % and 55 %) (Fig. 2b)
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Kruskal-Wallis H-Test, p < 0.001
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