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1. Introduction

Fish play an important role in the ecology of the Wadden Sea and the connected estuaries. More than 140 species of fish have been recorded from the Wadden Sea. They represent a taxonomic group of exceptionally high biomass, act as predators over different trophic levels and serve as prey for birds and marine mammals. Fish can drive ecological processes on a wide scale. For example, mass invasions of juvenile cod and whiting into the Wadden Sea, as repeatedly observed, can cause a short-term breakdown of the brown shrimp population with far-reaching effects for the ecological processes in the Wadden Sea area.

Fish can indicate changes in environmental conditions long time before these changes are physically measurable. The occurrence of Mediterranean species in the North Sea and Wadden Sea, as is illustrated by mullets (Chelon labrosus) and anchovies (Engraulis encrasicolus), is regarded as an effect of temperature change and discussed in the context of climate change. 

A comprehensive assessment of the fish fauna in the Wadden Sea has been carried out by Vorberg et al. (2005) and Jager et al. (2009). 
2. Objectives 

Trilateral policy and management aims “to achieve, as far as possible, a natural and sustainable ecosystem in which natural processes proceed in an undisturbed way” (Guiding Principle). 
Data from monitoring programs on fish can be used to detect and assess 
· if a typical Wadden Sea fish fauna is still present;
· changes in occurrence and abundance of fish (as a response on natural dynamics or anthropogenic pressures);
· (the response to changes in pollution levels (s. below)).
The fishing activities in the adjacent North Sea may also have significant impact on the abundance and recruitment of fish species. 
3. Monitoring requirements

Wadden Sea Plan

Targets on “Fish”

· Viable stocks of populations and a natural reproduction of typical Wadden Sea fish species. 

· Occurrence and abundance of fish species according to the natural dynamics in (a)biotic conditions. 

· Favourable living conditions for endangered fish species. 

· Maintenance of the diversity of natural habitats to provide substratum for spawning and nursery functions for juvenile fish. 

· Maintaining and restoring the possibilities for the passage of migrating fish between the Wadden Sea and inland waters. 
Targets on “Tidal Area”
· A natural dynamic situation in the tidal area. 

· An increased area of geomorphologically and biologically undisturbed tidal flats and subtidal areas. 

· A natural size, distribution and development of natural mussel beds, Sabellaria reefs and Zostera fields. 

Habitats Directive (HD)

Article 2

Article 11 Monitoring of species and habitat types 

Fish species listed in Annex II, IV, V: twaite shad, allis shad, river lamprey, sea lamprey, salmon, houting). Fish as characteristic species of “1110 Sandbanks”, “1140 Mudflats and sandflats” and “1160 Large shallow inlets and bays” (Note: Still under discussion on national level)

Water Framework Directive (WFD)

Annex 5, chapter 1.1.3 / 1.1.4 resp. 1.2.3 / 1.2.4
Article 4: No deterioration, good status by 2015, reduction of pollutants, achievement of objectives set for protected areas in EC legislation.

Good ecological status of transitional water: biological quality element “Fish” (Article 8, chapter 1)
OSPAR

Biological Diversity and Ecosystems Strategy, Annex V and Appendix 3

Initial OSPAR List of Threatened and/or Declining Species and Habitats (Ref-Nr. 2004-06): Fish species. 

EcoQO Issues: 

1. Commercial fish species: 1.1. Spawning stock biomass,

4. Fish communities: 4.1 Changes in proportion of large fish,

7. Threatened and/or declining species: 7.1 Presence and extent of threatened and/or declining species in the North Sea as shown on the Initial OSPAR List: Fish species

4. Definitions

[to be added]
5. TMAP Monitoring Strategy

Monitoring programs of demersal fish in the Wadden Sea have been carried out on a regular basis for over 30 years. Pelagic fish monitoring has been carried out in Schleswig-Holstein since 1991. In the QSR 2004 these results have been published for the entire Wadden Sea for the first time (Vorberg et al., 2005). Because fish are an important element of the Wadden Sea ecosystem and require also reporting under the Habitats Directive, the Water Framework Directive and OSPAR the existing monitoring (covering the Dutch and German Wadden Sea) are integrated in the TMAP. 

A TMAP assessment tool is under preparation (temporal and spatial distribution of selected priority fish species, species composition), which has been based on the existing monitoring programs and is directly connected to the assessment tool developed for transitional waters. A linkage will be made with the newly established WFD pelagic fish monitoring in the transitional waters of Ems, Weser, Elbe and Eider.
Proposals for fish targets have been developed and are being discussed in connection with the further development of the Wadden Sea Plan (§6 SchD).

Table 1: Fish Monitoring in the Wadden Sea.
	Parameters 
	
	Location
	Frequency
	WFD
	BHD
	OSPAR
	Remark

	Distribution and abundance of species (Tidal and Offshore Area)
	Abundance and mean length of priority species, 

Species composition (all species), 

(demersal, pelagic)
	Existing locations 

(demersal; NL + D; pelagic: SH)
	1/y
	
	X
	X
	Demersal fish: NL: DFS, D: DYFS

Pelagic: SH

	Distribution and abundance of species in transitional waters (Tidal Area / Estuaries)
	Abundance of species

(pelagic)
	3 -4 sites from fresh to marine waters
	1/y to 3y
	X
	X
	X
	WFD monitoring in Ems, Weser, Elbe, Eider


6. Methods

For demersal fish monitoring, the gear used is a 3-m beam trawl, is almost identical in the Wadden Sea countries and obtain comparable results (ICES WGbeam 2006): 
· The Demersal Fish Survey (DFS) carried out by Wageningen-IMARES (formerly known as RIVO, Netherlands) from 1970 onwards.
· The Demersal Young Fish Survey (DYFS) carried out by the Bundesforschunganstalt für Fischerei (Germany) from 1974 onwards.
For pelagic fish, one long-time series is included
· The Schleswig-Holstein Survey (SHS) carried out by the Marine Science Service (Germany) from 1991 onwards (stow net method).
In addition, the pelagic surveys in the transitional waters of the Ems, Weser, Eider and Elbe in the framework of the WFD will be included in the TMAP.

[to be amended]
7. Parameters

· Abundance of priority species

· Mean length of priority species 

· Species composition (all species)

8. Frequency and time 

· once per year covering the total Wadden Sea area (Tidal Area, Offshore Area) 
· DYFS: once 
· DFS: NL
· SHS: once per year in August
9. Monitoring locations

· demersal survey: entire Wadden Sea area (Tidal Area, Offshore Area)
· pelagic survey: Schleswig-Holstein Survey (Hörnum Deep and Meldorf Bight with three stations at each site); additional stations in the outer estuaries of Elbe, Weser and Ems would significantly increase the value of the existing pelagic programs
[to be included: map with existing fish monitoring transects and stations]
10. Assessment

The following priority species (Table 2) should be included in the spatial and temporal trend analysis. Fish metrics are:

Trends in:

· Mean abundance of priority species by year and region 
· Mean length of priority species by year and region

· Species richness and composition (all species) by year and region

Table 2: TMAP priority species for trend assessment.
[image: image1.emf]Species

Ecological 

guild

Stratification

Benthic 

habitat

Alosa fallax Twaite shad CA P -

Osmerus eperlanus Smelt CA P -

Lampetra fluviatilis River lamprey CA P -

Platichthys flesus Flounder ER D m-s

Zoarces viviparus Eelpout ER D m-p

Ammodytes sp. Sand eel ER DP s

Pleuronectes platessa Plaice MJ D m-s

Solea vulgaris Sole MJ D m-s

Limanda limanda Dab MJ D s

Gadus morhua Cod MJ D -

Merlangius merlangus Whiting MJ D -

Clupea harengus Herring MJ P -

Sprattus sprattus Sprat MS P -

Engraulis encrasicolus Anchovy MS P -


[assessment procedure under elaboration by the TMAP fish group; Bolle et al., 2007]

11. Reporting

Data should be reported annually to the national TMAP data unit (according to the national regulations) to be available for trilateral assessments. 
12. Quality assurance

[to be included: reference to existing QA procedures and SOP]

13. Monitoring authorities 

Denmark
· Danmarks Fiskeriundersøgelser (DFU)
Germany
· Institut für Seefischerei des Johann Heinrich von Thünen-Instituts (vTI), Bundesforschungsinstitut für Ländliche Räume, Wald und Fischerei
· Landesbetrieb für Küstenschutz, Nationalpark und Meeresschutz (LKN-SH) –Nationalparkverwaltung
· Landesamt für Landwirtschaft, Umwelt und ländliche Räume (LLUR)

The Netherlands

· Institute for Marine Resources and Ecosystem Studies (IMARES)
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