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1. Introduction

Fish play an important role in the ecology of the Wadden Sea and the connected estuaries. This has been illustrated in the first comprehensive Wadden Sea overview by Zijlstra and others (Dankers et al., 1983) and the following Wadden Sea Quality Status reports (de Jong et al., 1993; de Jong et al., 1999; Vorberg et al., 2005). However, fish was not considered in the Trilateral Wadden Sea Plan (1997) or is part of the Common Package of the Trilateral Monitoring and Assessment Program (TMAG, 1997). Trilateral targets regarding fish do not exist.

Nevertheless, the need to include fish in the TMAP has grown because the Water Framework Directive (WFD 2000) recognizes fish as a biological quality element for transitional waters (estuaries) and selected fish species are listed in the Habitats Directive. In addition, characteristic fish species should be used to assess the status of the relevant habitat types described in the Habitats Directive (e.g. 1110, 1130, 1140).

In the recent QSR report (Vorberg et al., 2005), temporal trends and spatial distribution of 20 fish species have been described and assessed. It underlined the need for a regular assessment of the fish fauna and gave recommendations on management, monitoring and research. These were also adopted in the recommendations of the 11th International Scientific Wadden Sea Symposium in Esbjerg (April 2005), to include fish monitoring in the ongoing TMAP revision process. The establishment of a trilateral expert group on fish, functioning under TMAG, was recommended to support TMAP and the implementation of EU directives.

As a result of the QSR and the recommendations following from the Trilateral Ministers Conference, a TMAP ad-hoc expert group on fish monitoring was established in March 2006. 

The main objectives of the ad hoc fish expert group were: 

· to support the TMAP Revision process (Monitoring for Wadden Sea Plan and EU Directives) and 

· to enhance the comparability and consistency of Wadden Sea monitoring (TMAP) based on the QSR 2004 experiences.
The Terms of Reference and the members of the TMAP ad hoc expert group fish are given in Annex 1 and Annex 2. 
The complete Fish Expert Group met in Hamburg on 29 – 30 March 2006 and prepared a work scheme to implement the given tasks. A smaller drafting group met in Wilhelmshaven on 3 July 2006 and prepared the final report to the TMAG. The minutes of these meetings are available at the Common Wadden Sea Secretariat CWSS (FISH 06-1 and FISH 06-2). 

The report commences with defining the objectives of fish monitoring in the Wadden Sea (Chapter 2), it analyzes the existing monitoring programs with regard to the information required to meet these goals and the commitments from the EC Directives (Habitats, Water Framework,) (Chapter 3) and gives an advice on fish monitoring in the Wadden Sea (Chapter 4). 

So far, an indication of costs for possible modification of surveys and assessment procedures cannot be given but will be done later after having set priorities (see chapter 4). 

2. Fish monitoring in the Wadden Sea

2.1 Delimitation
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Although the fish in the Wadden Sea do not strictly stay within the administrative and legislative borders, for practical reasons the advice on fish monitoring is restricted to the Trilateral Wadden Sea Area (Figure 1). It includes the Wadden Sea, a small coastal zone (3 nautical mile with extensions up to 12 nautical mile) and all the estuaries. 
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Figure 1: Trilateral Wadden Sea Area and Conservation Area including the locations where different fish monitoring programs are carried out (■ Demersal fish survey - DFS, ■ Demersal Young Fish and Brown Shrimp Survey – DYFS, ■ Seabird-Fish interaction (IfV Project)  ■  Fish monitoring Schleswig-Holstein Wadden Sea.     NIOZ Fyke net monitoring, see also inventory in Annex 4).
2.2 Why monitor which fish in the Wadden Sea?

The objectives of fish monitoring are to assess the status and the development of relevant or characteristic fish species in the Wadden Sea. To help select the priority fish species, different selection criteria were considered:

1. The Wadden Sea has a function for different ecological groups of fish, it provides specific habitat requirements for 

a. diadromous species, migrating through the Wadden Sea and estuaries, also using it as a nursery,
b. estuarine resident species, dependent on specific habitats,
c. marine juveniles, often of commercial importance to the North Sea fishery,
d. marine seasonal visitors.
2. There are fish species for which a reporting obligation exists towards the EC Habitats Directive (HD). Recommendation 36 of the Wadden Sea Symposium 2005 says: "all species listed in the HD and occurring in the Wadden Sea should be included in the TMAP (also the rare species such as Twaite shad – Alosa fallax)."

These fish species consist of 

a. Species listed in HD Annex II, IV abd V (Table 1), 

b. Species belonging to the characteristic fish fauna of HD-habitat types (1110,1130,1140). In the Netherlands and Germany, the descriptions of these habitats are still in progress. In Denmark, the characteristic species belonging to these habitats have not been specified.

c. Species that are consumed by sea mammals or fish eating birds: pelagic species such as sandeel, herring, smelt or demersal species such as juvenile flatfish (Heinis et al. 2005).
More detailed information on the HD species is summarized in Annex 3.

3. There are species which are part of the assessment tool of the Water Framework Directive for transitional waters

a. Species composition (all relevant ecological guilds being represented, see 1)

b. Species abundance of type specific species: smelt, twaite shad, herring, plaice, eelpout, sea snail (Jager & Kranenbarg 2004, Scholle, 2005)

4. There are species which are reported on red lists (e.g. Berg et al., 1996) as being in endangered / vulnerable/ critical status.
5. Some species are sensitive to specific driving forces:

a. climate change (e.g. anchovy, red mullet)

b. nutrient enrichment (e.g. dab, plaice, sole)

c. habitat degradation (e.g. twaite shad, smelt, and others)

d. fishing mortality (e.g. eel, salmonids)

e. local pressures (e.g. eelpout)

Table 1: List of fish species relevant for the Wadden Sea area according to HD (QSR 2004).

	No. 
	Fish species
	Scientific name
	Functional group
	Vertical

distribution
	Habitats

Directive
	Red list

Status

	1102
	Allis shad
	Alosa alosa
	anadromous
	pelagic
	Annex II
	

	1103
	Twaite shad
	Alosa fallax
	anadromous
	pelagic
	Annex II, V
	vulnerable

	1106
	Salmon
	Salmo salar
	diadromous
	pelagic
	Annex II, V, *)
	critical

	1113
	Houting
	Coregonus oxyrinchus
	diadromous
	pelagic
	Annex II, IV
	critical

	1095
	Sea Lamprey
	Petromyzon marinus
	
	
	Annex II
	

	1099
	River Lamprey
	Lampetra fluviatilis
	diadromous
	demersal
	Annex II, V
	endangered


*) in fresh water only

3. Status of trilateral fish monitoring

3.1 Description of the existing fish monitoring 

The ongoing fish monitoring programs were presented and discussed at the Hamburg-meeting. 

The Netherlands

Ms Jager presented the fish monitoring concept for transitional waters which has been developed within the Water Framework Directive implementation in the Netherlands. Reference conditions as well as “ecological guilds” have been proposed for different parts of the estuary. Metrics have been proposed for species composition (number of diadromous, resident, marine juvenile and seasonal species) and for abundance of selected species (density of selected diadromous, resident and marine juvenile fish). The concept is currently being tested and harmonized for the Ems estuary in close cooperation with Germany. The results will give input to the WFD intercalibration group (NEA-GIG). Ms Jager suggested to discuss whether the approach for transitional waters can be extended to the Wadden Sea, although the latter is not formally designated as transitional water but has some characteristics of it. 

Ms Bolle presented the Dutch Demersal Fish Survey (DFS) carried out by IMARES (RIVO). The international young fish surveys (Dutch DFS, German DYFS, Belgian DYFS and English YFS) are long term monitoring programs primarily carried out to provide abundance indices for fishery management advice and are coordinated by the ICES working group WG Beam. 

The Dutch DFS covers the sub-tidal areas of the Dutch Wadden Sea, the Scheldt estuary and the Dutch, German and Danish coastal areas. Sampling is carried out every year during autumn (Sept/Oct) using a 3-m beam trawl (Wadden Sea and Scheldt estuary) or 6-m beam trawl (coastal areas). 

The DFS results with regard to abundance indices of plaice and sole by age-group, as well as results for brown shrimp are regularly reported to the relevant ICES working groups (WGNSSK, WGcran). The DFS data sets are also available for other assessments such as the QSR but this would require extra funding. 

Germany

Mr. Neudecker presented a video about the German Demersal Young Fish Survey (DYFS) which is carried out every year in autumn (Sept/Oct) in the German Wadden Sea using a 3-m beam trawl without a tickler chain. As done in the Netherlands, number and length of all species are recorded and are available for Wadden Sea wide assessments. In 2005, new stations in the Weser-Jade area and in the Hörnum Deep (Sylt) were established, as recommended also in the QSR 2004. 

He also mentioned the long-term series on by-catch in shrimp fisheries (since 1954) which, unfortunately, was discontinued in 1991. Although the results were not quantitative they provided a good insight in the seasonal fluctuations of fish population and supported the interpretation of the DYFS results. 

Mr. Vorberg presented the pelagic fish monitoring in the Schleswig-Holstein Wadden Sea which has been carried out since 1991 in the Meldorf Bight. An additional monitoring site was established in 2001 in the zero-use zone of the National Park (Hörnum Deep). Sampling is carried out once a year in August (1997-2002 also in June) by using a stow net.

Ms. Sell informed about the fish surveys carried out in the German EEZ. 

· German Small Scale Bottom Trawl Survey (GSBTS), carried out in spring and autumn, 

· German Autumn Survey EEZ (Q4), which started in 2004, stations covering German EEZ and including the 12 sm zone, using either a 7-m beam trawl or GOV (alternating between years)

· Sole Survey and the International Beam Trawl Survey

Reports on occurrence of HD Annex II fish species in the German North Sea has been published in 2003 (Kloopmann et al, 2003; Stelzenmüller & Zauke, 2003).
Mr. Dänhardt reported about a project of seabird-fish interaction in the Jade area funded by the Lower Saxon Wadden Sea Foundation (2005 – 2007). During the last years, breeding success of common terns has decreased due to starving after hatching. The project looks into the food availability for terns. Sampling sites for fish have been established in the Jade bight (weekly, Apr - Oct, cooling water intake) and near Minsener Oog (monthly, stow net, vertical resolving, additionally hydroacustic measurements). 

Belgium

Ms. Simoens informed the group about fish monitoring in the Belgian rivers and the development of a WFD estuarine fish index which classifies fish community samples in five quality classes. Metrics which showed a clear response to disturbances, such as number of diadromous species, were selected and tested separately. In a second step, the scores of the different disturbance sensitive metrics were combined and the error (of mis-classification) was quantified. Different combination of metrics were tested to reduce the error. This approach provides a transparent and general system for the selection of metrics for classification. The main shortcoming observed was that there were not sufficient data sets for validation. The model will be further tested in the WFD intercalibration (NEA-GIG).

United Kingdom

Mr. Coates presented the current work in implementing the WFD for fish in transitional waters in the UK. So far, 10 metrics have been defined covering species composition, species abundance, nursery function and trophic integrity including functional guilds. For each metric, relative scores are calculated indicating the deviation from the reference, thus enabling classification of the ecological status. 

The current work would also include a further testing and evaluation of metrics and boundary criteria, re-development of reference conditions to incorporate ‘expert judgement’, an association of relative scores with significant pressures e.g. oxygen and temperature, an analyses of differences between sample level and annual level analysis. 

He underlined that the intercalibration work would be continued (WFD NEA-GIG) to prepare a ‘European Index’ for the WFD. 

Mr. Colclough reported about fish utilization of high tidal flats, salt marshes and managed re-alignments. Recent surveys in the US and UK underline the importance of these habitats for fish. A multiple method sampling strategy has been developed to satisfactorily describe fish usage. Results form several sites (estuaries, re-alignments sites) can now support habitat restoration measures for fish. This is also a topic of the Interreg IIIB project ComCoast (Combined Functions in Coastal Management Zones) which investigated multifunctional uses of flood management schemes on the coast. 

Summary

An overview of the existing fish monitoring programs in the Wadden Sea carried out by the Netherlands and Germany has been compiled in Annex 4 and is presented in Figure 1. Denmark does not carry out any fish monitoring survey in the Wadden Sea Area. 

Beside the existing monitoring programs, listed in Annex 4, there are a few planned (new) fish monitoring surveys in estuaries, following from the WFD-requirements.

The German concept for WFD transitional waters is to monitor 3-4 stations from inner to outer estuary (transitional waters) twice a year (in May and September) with an anchor net, at a frequency of once every 1-3 years. This monitoring strategy has already been implemented for the Elbe, and is in preparation for the Ems (NL-D cooperation), Weser and Eider.

3.2 Evaluation of the present monitoring programs

During the discussion of the national monitoring programs the Fish Expert Group put the focus on the following major items (Minutes of the Meeting FISH 06-1): 

1. There is a good coverage of demersal fish monitoring in the Dutch and German Wadden Sea which is comparable to surveys in Belgium and UK. No comparable Danish monitoring program exists. 

2. Demersal fish data on the Wadden Sea are available for assessment such as in the framework of a QSR. Funding should be made available to assess these data for relevant Wadden Sea species (more than just flatfish) on a regular basis and on a Wadden Sea wide scale. 

3. Pelagic fish monitoring should be carried out in addition to demersal fish monitoring. However, monitoring of pelagic fish is limited and only available for the Schleswig-Holstein Wadden Sea. An efficient strategy is to couple pelagic fish monitoring to the monitoring of estuaries which is required for WFD, by extending the estuarine monitoring seaward with one station in the euhaline region. This gives coverage in the Ems, Weser, Elbe and Eider but still leaves a gap in the Western Dutch Wadden Sea and the Danish Wadden Sea. The long term NIOZ fyke monitoring near Texel may be able to partly (it concerns only one location) fill this gap for the Dutch Wadden Sea. Pelagic monitoring should be carried out twice a year, in May and in September. Pelagic fish are of specific importance as food for birds and seals.

4. Anthropogenic impacts on fish fauna should be classified (e.g. by scale, type, hot spot areas, areas with local impacts, effects, economic) to support the design of an appropriate monitoring and management scheme. A matrix (as done in the UK and in NL) should be used to carry out such a classification. The official WFD river basin reports will be used to check for significant anthropogenic pressures. 

5. Ecological hot spots for fish should be identified to support monitoring and management (e.g. salt marshes/high intertidal for juvenile fish, blue mussel beds for eelpout, seegrass for pipefish). Subtidal habitat mapping is an essential prerequisite.

6. A list of Wadden Sea species is compiled and can be used in setting priorities. 

7. There are also other ecologically important fish species beside the Annex II fish species which have to be considered for a healthy Wadden Sea ecosystem.

3.3 Priority fish species

Based on the results of the existing monitoring programs in combination with the applied selection criteria, a Table (see Annex 5) was constructed to define a priority list of Wadden Sea fish species for the TMAP.
Taking into account budgetary restrictions, and technical limitations, the Expert group tried to make a selection of priority species for Trilateral Monitoring and Assessment such as the QSR. The main selection criteria were based on conservation goals and sensitivity to driving forces (see Chapter 2.2 for the full descriptive list of criteria). 

In addition, abundance and occurrence of fish species from ongoing monitoring programs has been added. This, in combination with an indication of catchability, illustrates which species can be assessed on the basis of current monitoring and which cannot. The most abundant species in the ongoing surveys were listed, as well as the frequency of occurrence, which tells us something about the evenness of distribution of those species. Because fishing gear is always selective in certain ways, an indication is given which species are adequately sampled and which not by the beam trawl and the stownet. The catchability of a species is also determined by the sampling period in relation to the seasonal abundance patterns; this is of particular relevance for diadromous, marine juvenile and marine seasonal fish species.

The Table which came out as a result of this exercise is given in Annex 5. It needs further discussion, because the method to derive a priority score has not been discussed in the Expert Group, nor has there been time to thoroughly look at the contents of the table. Furthermore, it is biased towards demersal fish monitoring in one season. Therefore, the Table has to be considered as provisional. 

Further elaboration by applying expert judgement and information from incidental surveys is required.

Items to be discussed are:

· do we really cover all relevant species which are needed to asses favourable conservation status/good ecological status/potential of the habitat types/water bodies?

· is the scoring system well balanced and covering all aspects?

· are the priority species monitored well in existing (either beamtrawl or stownet) monitoring surveys 

· if not, what would be needed to fill this gap (e.g. sandeel) 

Some species, such as sturgeon, houting, mullet and common stingray, do not come out with priority in this way, mainly because they are not common (in some cases are almost extinct) and are not caught in beamtrawl or stownet. However, the effort to monitor these rare species will be extremely high and will not guarantee good results.
 4. Advice on monitoring 

The status and trends of Wadden Sea fish should be reported regularly. An adequate medium is the Quality Status Report (QSR) Wadden Sea, which is renewed every 5 years. The CWSS should keep track of the data that are reported in the QSR. The continuation of the present TMAP Ad Hoc Fish Expert group during 2007/2008 is strongly advised, in order to further develop a Trilateral Wadden Sea Fish assessment tool, to prepare the next QSR (2009) and to advise to the coming Trilateral Ministers Conference (2010).

4.1 Demersal surveys

The DFS and DYFS, carried out since about 1970, are optimally geared to one another in the ICES WG Beam. The spatial coverage of the demersal surveys in the Dutch and German Wadden Sea (DFS and DYFS) is judged as sufficient. It does even allow assessment of spatial distributions of fish species, e.g. on the scale of tidal basins in the Netherlands and for regions in Germany (five sites, including the newly established DYFS stations in the Jade Weser Region). Data from the Danish Wadden Sea (inside the islands) are not available, but the Danish coastal strip is monitored by the DFS. Information from other surveys carried out in the offshore area and North Sea and which are partly covering the 3-nm resp. 12-nm-zone should be included as appropriate (e.g. the GASEEZ) e.g. to ensure that all life cycles of a given species are taken into account.
Recommendation: Include the ongoing demersal surveys into the TMAP.

· analyse the survey data at a smaller spatial scale (e.g. tidal basin,)

· analyse the survey data for relevant priority Wadden Sea species,
· fill the gap in coverage of the Danish Wadden Sea inside the islands,
· include data from North Sea fish monitoring programs in Wadden Sea assessment 

4.2 Pelagic monitoring

Pelagic monitoring with stow nets started only recently (1991, 2001, 2006) and the spatial coverage of pelagic fish monitoring in the Wadden Sea is judged as insufficient. The western Dutch Wadden Sea should be covered in particular (e.g. island Griend with breeding colonies of terns), and the NIOZ fyke survey (since 1960) might be able to fill a gap there. However, few results of the NIOZ survey have been published so far, so that its value for TMAP cannot be judged at this moment by the Fish Expert Group. The obligatory WFD fish monitoring in transitional waters will probably consist of 3 stations per estuary (one station per salinity zone); the third station will be located in the polyhaline outer estuary (anchor net sampling 2 times a year, frequency: once every 1-3 years). This could be extended with a fourth station in the (euhaline) Wadden Sea which would at the same time link the transitional waters' monitoring with the Wadden Sea and the offshore area (e.g. Elbe and Meldorf Bight). Additional stations in the outer estuaries of Elbe, Weser and Ems would significantly increase the value of the existing pelagic programs.

Recommendation: Support improvement of pelagic fish monitoring in the Wadden Sea.

· include the planned WFD fish monitoring into the TMAP,
· aim at seaward extension of estuarine fish monitoring by one location in the euhaline zone,
· fill the gap in coverage in the western Dutch Wadden Sea and the Danish Wadden Sea.

4.3 Additional fish studies

Several fish surveys are carried out in the Wadden Sea and the offshore area in the context of environmental impact studies in relation to projects such as wind parks, harbor construction, deepening of shipping lanes and dumping of dredged material. This kind of incidental information may provide valuable extra data and good background knowledge for the interpretation of trends in regular fish monitoring, carried out on a national and trilateral level. 

Long-term monitoring data can also be derived from research institutes such as NIOZ, AWI and IfV as part of their regular research initiatives. 

· interactions birds – fish (Jade region)

· long-term monitoring in Spiekeroog/Langeoog (AWI)

· newly established long-term monitoring as part of ENA in the Sylt-Röm Bight (AWI)

Recommendation: Enhance inclusion of data from concomitant research projects in the TMAP. 

4.4 Development of Trilateral Wadden Sea Fish Targets

Specific targets on fish fauna have not yet been developed in the Wadden Sea Plan, although fish is a characteristic element of the Wadden Sea ecosystem. 

In the framework of the Habitats Directive implementation, conservation objectives for fish species are still under discussion in NL and SH (see Annex 3).

The Wadden Sea (including estuaries/transitional waters) is also an important area for specific fish species such as several diadromous species, resident species and marine juveniles (nursery function of the Wadden Sea). Therefore, management targets on fish should be included in the Wadden Sea Plan and made operational for monitoring and assessment. 

A possible Target could be “presence of a typical Wadden Sea fish fauna (in terms of species composition and abundance)”. A provisional assessment of such a typical Wadden Sea species list has been carried out in the present exercise, using data from the existing demersal fish surveys and limited pelagic surveys. It should be extended with data from other surveys and expert knowledge.

Beside species composition and abundance, functional characteristics like nursery function and trophic integrity should be addressed in the Wadden Sea Plan Targets. This concerns the role of juveniles in the Wadden Sea as well as the food web aspects (link to birds and marine mammals). A possible target could be “maintaining the Wadden Sea as a nursery area for fish”. 

Recommendation: Formulate proposals for Trilateral Wadden Sea fish targets in the context of further development of the Wadden Sea plan (2008).

4.5 Development of a trilateral Wadden Sea fish assessment tool

In the framework of the WFD, assessment criteria for fish in transitional waters are being developed. These concepts are, in general, based on the selection of species which are sensitive to specific anthropogenic pressures in transitional waters. The species composition and abundance of indicator species are then assessed against defined reference conditions (undisturbed conditions). The WFD approach for fish in the transitional waters might be applied to the Wadden Sea because it helps structuring the assessment of fish as an indicator of the water system quality. Therefore, elements of the WFD approach have already been applied in the present advise.  

To transfer this approach for transitional waters to the Wadden Sea (designated as coastal water for the WFD) more extensively is possible, but needs further data analysis (BioConsult, 1996b).

By undertaking this step, the process of formulating targets and the development of an assessment tool for Wadden Sea fish would be the result. This would further improve the use of fish monitoring.

Recommendation: further develop the WFD approach for Wadden Sea (see BioConsult 1996 b).

· underpin the WFD approach with data analysis (phase II)

· develop a Wadden Sea Fish Assessment Tool (phase III) 

5. Further investigations

Several gaps in knowledge were identified for which further investigations are recommended: 

· strong seasonal patterns in abundance for some species and inter-annual variability in these seasonal patterns;
· further investigation of functional relationship between fish species and habitats such as blue mussel beds (sub- and intertidal), seagrass and reed beds;
· further investigation of species interactions and trophic relations

· further investigation of effects large scale environmental changes, e.g. climate change, nutrient enrichment

· further investigation of processes taking place outside of the Wadden Sea which can affect the Wadden Sea fish fauna, e.g. larval supply, fishing mortality;
· autecology of non-commercial species.
In addition, a better linkage to other trilateral monitoring programs should be investigated e.g. with regard to fish as food for birds and marine mammals, as well as habitat monitoring such as seagrass and blue mussel bed monitoring. 

Recommendation: Support initiatives of concomitant research projects and seek financing by the EU (e.g. through 6FP, Life+, or INTERREG, Harbasins). 
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Annex 1 
Terms of Reference of the TMAP Ad Hoc Working Group on Fish Monitoring

1. Introduction

The Quality Status Report Wadden Sea (QSR) 2004 revealed again the important role of fish populations in the ecology of the Wadden Sea and the connected estuaries. However, fish have not yet been mentioned explicitly in the Wadden Sea Plan nor in the Trilateral Monitoring and Assessment Program (TMAP). 

The existing national fish monitoring programs could deliver several data sets for demersal and pelagic fish populations. However, a harmonized assessment of Wadden Sea fish data is hampered by limited comparability and consistency of data. 

The TMAP expert group shall support the TMAP revision process with regard to the implementation of Wadden Sea Plan and the EC Birds, Habitats and Water Framework Directive taking into account other relevant international conventions. 

The main objective of the ad-hoc group is to enhance the comparability and consistency of Wadden Sea monitoring methods and data based on the experiences made in the QSR 2004. 

2. Tasks

1. to prepare proposals how to integrate specific targets on fish in the Wadden Sea Plan in order to structure the fish monitoring, 

2. to review the existing demersal fish survey programs with a view to ensure a sufficient spatial coverage of the programs and a comparability of methods, together with an indication of costs and priorities,

3. to prepare proposals to increase the value of the current fish monitoring programs by trilateral tuning and harmonization of methods, gear, sampling sites and sampling times,

4. to prepare proposal to improve the information and monitoring on pelagic and diadromous species, 

5. to discuss possibilities in improvement of management and protection of fish in the Wadden Sea and adjacent offshore areas and estuaries,

6. to exchange results of research with regard to autoecology of non-commercial fish species in the Wadden Sea. 

3. Participation

The ad-hoc group will be attended by persons who are in charge of the national monitoring in organizational and technical aspects (Annex 2). The TMAG will nominate participants of the ad-hoc group and appoint a chairman. The CWSS will be responsible for the secretarial work.

4. Mandate

The ad-hoc group is a TMAP expert group under the responsibility of the TMAG to carry out the tasks given above. The ad-hoc group will prepare a work program and report to the TMAG.

5. Time schedule

The ad-hoc group shall prepare a work program in order to carry out the above mentioned tasks within two meetings and to report to the TMAG until June 2006. 
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Participants of the TMAP Ad Hoc Working Group on Fish Monitoring
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Annex 3 
Conservation objectives in the Habitats Directive

The Netherlands (draft version)

H1095
Sea Lamprey
Objective
Preservation of scale and quality of habitat and improvement of connection of important habitats within the Natura 2000 area for extension of the population.

Notes
Passage area of moderate importance. The desired connection relates to the IJsselmeer Natura 2000 area.

H1099
River Lamprey
Objective
Preservation of scale and quality of habitat for conservation of population. 

Notes     
Passage area of moderate importance. The population will become more sustainable given a better connection with the IJsselmeer and Lauwersmeer Natura 2000 areas.

H1103
Twaite Shad
Objective
Preservation of scale and quality of habitat for extension of population. 

Notes     
Passage area and also maturing area highly important. Mainly at issue are probably Twaite Shad that spawn in the German part of the Eems estuary. Extension of the population depends on measures in Germany.

Germany

Schleswig-Holstein (preliminary draft version)

1102 Maifisch (Alosa alosa)

1103 Finte (Alosa fallax)

Preservation of 

· the tidal influence with its characteristic estuarine zonation of marine, brackish and freshwater zones,

· the largely natural hydro-chemical and hydro-physical conditions of coastal waters and estuaries, 

· the largely natural sedimentation and current characteristics as well as natural dynamics of estuaries and river banks, 

· barrier-free passages for migration between open sea and rivers, 

· existing populations

1095 Meerneunauge (Petromyzon marinus)
1099 Flußneunauge (Lampetra fluviatilis)

Preservation of 

· barrier-free passages for migration between open sea and rivers, 

· existing populations

Annex 4
Current fish monitoring programs in the Trilateral Wadden Sea area

An inventory of ongoing long-term fish monitoring programs of the different countries in the trilateral Wadden Sea area was made by R. Vorberg and is summarised below.

Only programs/projects with stations in the trilateral Wadden Sea Area (Figure 1) have been listed and the exact sampling locations are also indicated in Figure 1.

All metadata from the monitoring institutes (BfA-Fi, IMARES, NPA, IfV), e.g. coordinates of stations, measured parameter and co-variables, are available in a GIS database at the CWSS.

Table: Overview of Fish Monitoring Programs in the Wadden Sea (version 18.8.06)

NS = North Sea, WS = Wadden Sea, TW = Transitional Waters (WFD)

	Project
	Institute
	Area
	Period
	Time
	Frequency
	Gear

	Stations outside and inside  the Wadden Sea:
	
	
	

	Fish Monitoring German EEZ
	BfA-Fi
	NS, WS
	Since 1958
	
	annually
	

	German Autumn Survey (GASEEZ)
	BfA-Fi
	NS, WS
	
	
	
	

	BLMP/JAMP Elbe
	Wassergütestelle Elbe
	NS, WS
	Until 2006
	Oct/Nov
	annually
	Commercial beam trawl

	Wadden Sea:
	
	
	
	
	
	

	Demersal Young Fish Survey (DYFS)
	BfA-Fi
	WS
	Since 1974
	(Apr/May: until 2004), 

Sept/Oct
	annually
	3-m-shrimp-beam trawl without tickler chain

	Brown Shrimp Coastal Winter Survey (WiKu)
	BfA-Fi
	WS
	Since 2003
	Sept/Oct
	annually
	3-m-shrimp-beam trawl without tickler chain

	Fish Monitoring East Frisian Wadden Sea
	AWI Bremerhaven (R. Knust)
	WS
	Since 1992
	(6/yr until 1997),

2/yr (March, August)
	annually
	3-m-shrimp-beam trawl with tickler chain

	Demersal Fish Survey (DFS)
	IMARES (RIVO)
	WS
	Since 1969
	Sept/Oct
	annually
	3-m-shrimp-beam trawl with tickler chain

	Fish Monitoring Schleswig-Holstein Wadden Sea
	NPA Tönning, 

Ralf Vorberg
	WS
	Since 1991, since 2001: 2 sites
	August
	annually
	Stow net

	NIOZ Long term fish monitoring
	NIOZ Texel
	WS
	Since 1960
	Apr-June and Sept-Oct
	Daily 
	Fyke net

	Seabird-Fish Interactions 
	Inst. Avian Research WHV (Dänhardt)
	WS


	2005-2007
	Whole year
	Monthly,

(fortnightly)
	Stow net, 

	Transitional Waters (WFD):
	
	
	
	
	

	Fish Monitoring WFD Eider
	Limnobios

LANU
	TW
	2002/03

2006-
	May, Aug/Sep
	1/2yr
	Stow net

	Fish Monitoring WFD Ems
	BioConsult, LAVES
	TW
	Since 2006
	May, Sep
	1/2yr
	Stow net

	Fish Monitoring WFD Weser
	Voigt Consulting, 

LAVES
	TW
	20003

2007-
	May/Jun, Sep/Oct
	1/2yr
	Stow net

	Fish Monitoring WFD Elbe
	Wassergütestelle Elbe
	TW
	Since 2000
	May/Jun, Sep/Oct
	annually
	Stow net

	
	
	
	
	
	
	


Annex 5
Selection Table priority fish monitoring species
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All species in surveys

Petromyzon marinus Sea lamprey CA + + + - - - + - - - - - - -

Lampetra fluviatilis River lamprey CA + + + + + + + - - - + + - -

Anguilla anguilla Eel CA + + + + + + + - - - + - - +

Alosa alosa Allis shad CA + + + - - + - - - - - - - - +

Alosa fallax Twaite shad CA + + + + + + + + ++ ++ - - - ++ + - +

Salmo salar Salmon CA + + + + - - - + - - - - + - - +

Osmerus eperlanus Smelt CA + ++ + + + ++ ++ ++ ++ + + + ++ ++ - +

Gasterosteus aculeatus Stickleback CA + + + + + + - - - + - + -

Zoarces viviparus Eelpout ER + + + + + + + + + - + + + - + -

Syngnathus rostellatus Nilsson's pipefish ER + + ++ ++ ++ ++ ++ + + + ++ ++ + -

Syngnathus acus Greater pipefish ER + + + + + - - + - - - - + -

Entelurus aequoraeus Snake pipefish ER + + + + - + - - - - + + -

Nerophis Ophidion Straight-nosed pipefish ER - - + - - - - - - - + -

Myoxocephalus scorpiusBull-rout ER + + + + + ++ ++ + + + + + + - + -

Liparis liparis Sea-snail ER + + + + + + + + + + + + + - + + -

Liparis montagui Montaguis sea snail ER + + + + - - + + + - - - + + + -

Pholis gunnellus Butterfish ER + + + + + + + + + - + - - + + -

Ammodytes sp. Sand eel ER ++ + + + + + + + + + - - + - -

Pomatoschistus minutusSand goby ER + + ++ ++ ++ ++ ++ + + + + ++ + -

Pomatoschistus micropsCommon goby ER + +

(14) (14)

+ + ++

(14) (14)

- - ++

+

-

Platichthys flesus Flounder ER/CA + + + ++ ++ ++ + + + + ++ + + -

Ciliata mustela Five-bearded rockling ER/MS + + ++ + + + + + + + + + -

Agonus cataphractus Hooknose ER/MS + ++ + ++ + + + + + + + + -

Clupea harengus Herring MJ + ++ + + + ++ ++ ++ ++ ++ + + + ++ ++ - +

Gadus morhua Cod MJ + + + + + + + + + + + + + + + +

Trisopterus luscus Bib MJ + + + - - - + - - - + +

Merlangius merlangus Whiting MJ + + + ++ + ++ + + + + + + + + +

Atherina presbyter Sand-smelt MJ + + + + - + - + - - - - - - +

Trigla lucerna Tub gurnard MJ + + + + + + - - + - + -

Dicentrarchus labrax Bass MJ + + + + - - - - - - - - - +

Hyperoplus lanceolatus Greater sand-eel MJ + + + + + - + + - - - + - -

Psetta maxima Turbot MJ + + + + + + + + - - + - + -

Scophthalmus rhombus Brill MJ + + + + + + - - - - + - + -

Limanda limanda Dab MJ + + + + ++ ++ ++ + + ++ + + - - + -

Pleuronectes platessa Plaice MJ + + + + + + ++ ++ ++ ++ ++ ++ ++ + ++ + + -

Solea vulgaris Sole MJ + + + + + + ++ + ++ ++ + + + + ++ + -

Sprattus sprattus Sprat MS + + + + + + ++ ++ + + + ++ ++ - +

Engraulis encrasicolus Anchovy MS + + + - - + + + - - - + + - +

Belone belone Garfish MS + + + + - + + - - - + + - +

Eutrigla gurnardus Grey gurnard MS + + + + + - - - - + - + -

Cyclopterus lumpus Lumpsucker MS + + + + - + + + - - - + - + -

Galeorhinus galeus Tope MA + + - - - - - - - - - + +

Scymnodon obscurus Smalltooth velvet dogfish MA - - + - - - - - - - - +

Pollachius pollachius Pollack MA + - + - - - - - - - - + +

Enchelyopus cimbrius Four-bearded rockling MA + - - - - + - - - - + -

Trisopterus minutus Poor cod MA + + - - - - - - - - + +

Gaidropsurus vulgaris Three-bearded rockling MA + + - + - - - - - - - + -

Trachurus trachurus Horse mackerel MA + + + + + ++ ++ + - - + + - +

Mullus surmuletus Striped red mullet MA + + + + + - - - - - - - + -

Echiichthys vipera Lesser weever MA + + + + + - - + - - - - + -

Callionymus lyra Dragonet MA + ++ + + - + + - + - - + -

Callionymus maculatus Spotted dragonet MA + - - + - - - - - - - + -

Callionymus reticulatus Reticulated dragonet MA + + + - + - - - - - - - + -

Scomber scombrus Mackerel MA + + + + - + + - - - + - - +

Arnoglossus laterna Scaldfish MA ++ + + - - + - - - - + -

Microstomus kitt Lemon sole MA + + + + - + - - - - - + -

Buglossidium luteum Solenette MA ++ + + - + + - - - - + -

Perca fluviatilis Perch FW + + + - + - - - - - - - - + +

Stizostedion lucioperca Pikeperch FW + + + - + + - - - - - - - + +

Gymnocephalus cernuusRuffe FW + - + + - - - - - - - + +

Number of species 48 45 50 34 38 48 45 50 34 38

Number of hauls 295 582 1185 53 19 295 582 1185 53 19

Additional relevant species

Coregonus oxyrinchus Houting ER - + + - - - + - - - - - - - - - - - - - +

Chelon labrosus Thick-lipped grey mullet MA - - - - - - - - - - - - - - - - - - +

Liza ramada Thin-lipped grey mullet MA - - - - - - - - - - - - - - - - - - +

Footnotes Abbrevations:

(1)

Species included in the Habitats Directive list of fish species relevant for the Wadden Sea HDHabitats Directive

(2)

Species abundance monitoring proposed in relation to the Water Framework Directive in transitional waters  WFDWater Framework Directive (transitional waters)

(3)

On any red list (Netherlands, Germany or Denmark) DYFSDemersal Young Fish Survey (Bundesforschunganstalt für Fischerei)

(4)

Critical food source as indentified by expert judgement of current group and by Heinis et al., 2005 DFSDemersal Fish Survey (IMARES, formerly known as RIVO)

(5)

Publication(s) exist(s) indicating link between abundance/distribution of species and any climate change related factors SHSSchleiswig-Holstein Survey (Marine Science Service)

(6)

Publication(s) exist(s) indicating link between abundance/distribution of species and nutrient enrichment or turbidity SFISSeabird-Fish-Interactions Survey (Insitute of Avian Research)

(7)

Publication(s) exist(s) indicating link between abundance/distribution of species and other sources of habitat degradation

(8)

Species prone to direct fishing mortality (i.e. commercial species). Mortality due to discarding or bottom-disturbance not included EResturine resident

(9)

Species with a limited dispersal in all life stages, hence suitable indicators of small-scale changes and contaminations MJmarine juvenile

(10)

Abundance: MSmarine seasonal migrant

++ = top 10 in abundance MAmarine adventitious

+ = present CAdiadromous

- = absent FWfresh water

(11)

Occurrence:

++ = present in 90-100% of the hauls

+ = present in 10-90% of the hauls

- = present in <10% of the hauls

(12)

Suitability gear for quantitative abundance estimate

(13)

Not a long term monitoring program, data only available for 2005 - 2007

(14)

Identifications unreliable, P. microps and P. minutes pooled

Conservation goals Sensitivity to driving forces  Abundance 

(10)

Selection criteria

Ecology Occurrence 

(11)

Monitoring

Catchability

(12)
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