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1. Introduction

Biogenic structures as present at the intertidal flats of the Wadden Sea in the form of seagrass beds, blue mussel beds and more recently of Japanese oysters, also occur in the subtidal. Polychaetes of the species Sabellaria spinulosa produce reef-like structures in the subtidal of the Wadden Sea. Blue mussel beds occur mainly in the subtidal between deeper channels.

Polychaetes of the family Sabellariidae occur worldwide along the shores of temperate seas. Sabellaria spinulosa is a common and widespread polychaete species in the North Sea. Their larvae can be observed regularly in zooplankton catches during summer. Single worm-tubes are frequently found in the entire Wadden Sea area on pebbles, mussel shells and other hard substrate. Only under certain circumstances colonies are built, forming massive, reef-like structures. Reefs of Sabellaria spinulosa have been known to occur in the subtidal of the German Wadden Sea for more than 100 years. Records of such reefs from the Dutch and Danish Wadden Sea, however, do not exist. In the early 1990s, Sabellaria reefs were reported to be present at only three locations in the German Wadden Sea (QSR, 1999), Information, however, concerning the actual status and quality of this reef does not exist (QSR, 2004), due to lacking of an operational monitoring program.

Due to their dramatic decline during the last decades, Sabellaria reefs were placed on the Red List of Biotopes and classified as threatened with complete destruction. The importance of Sabellaria reefs to marine biodiversity is well known and the intention for their protection exists on different levels.

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).

With respect to “Tidal Area” the following Target applies to subtidal habitats and Sabellaria Reefs (Wadden Sea Plan):

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

· An increased area of, and a more natural distribution and development of ….Sabellaria reefs. 

With respect to “Offshore area” the following Target applies to subtidal habitats (Wadden Sea Plan):

· An increased natural morphology, including the outer deltas between the islands, 

The monitoring of Sabellaria reefs is carried out to get information on the location of existing Sabellaria reefs and to follow their development. The response of Sabellaria reefs to fishing in the Wadden Sea has to be taken into account.

3. Monitoring requirements

Wadden Sea Plan (WSP)

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.
Targets on “Offshore Area”

· An increased natural morphology, including the outer deltas between the islands.
EC Habitats Directive (HD)

Article 11 Monitoring of habitat types

Habitat type 1170 Reefs (biogenic and geogenic)

Other relevant habitat types are “1110 Sandbanks” “1140 Mudflats and sandflats” and “1160 Large shallow inlets and bays” (Sabellaria reefs and subtidal mussel beds as characteristic features).

Water Framework Directive (WFD)

Annex 5, chapter 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 surface water: biological quality element “Macrozoobenthos”
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): Sabellaria spinulosa reefs. 

EcoQO Issue 8 “threatened and/or declining habitats”: presence and extent of habitats in the North Sea as shown on the Initial OSPAR List: “Sabellaria spinulosa reefs”

4. Definitions

None.

5. TMAP Monitoring Strategy

Information concerning the existing reefs is unsatisfactory and based on single surveys several years ago. Methods for routine subtidal habitat monitoring are not yet available. There are research projects on subtidal mapping in Lower Saxony, Schleswig-Holstein and The Netherlands with the aim to develop appropriate methods. Results from these projects will provide information about the existing reefs and how to approach subtidal monitoring in the TMAP.

Table 5.1: Parameters with monitoring locations and frequencies and the relation to the other monitoring requirements.
	Parameters
	Description
	Location
	Frequency
	Method
	WFD
	BD/HD
	OSPAR
	OTHER
	Remark

	Mandatory TMAP parameters
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Subtidal habitats (sabellaria reefs)
	km² and coordinates (GIS polygon)
	Entire area and/or German Wadden
	At least every 6 years
	 
	(X)
	-
	X
	-
	Result research project to be included

	Optional TMAP parameters
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Subtidal habitats (mussel beds)
	km² and coordinates (GIS polygon)
	Entire area and/or German Wadden
	At least every 6 years
	 
	X
	-
	X
	-
	Result of research projects to be included


6. Methods

Appropriate methods for a routine monitoring program in the Wadden Sea have not yet been developed but are applied in research projects: Acoustic remote sensing methods (multi beam sounder, side scan sonar) in combination with ground truth (video, diving).

7. Parameter

Mandatory TMAP Parameters (covering entire intertidal area):

· Subtidal habitats (Sabellaria reefs): km² and coordinates (GIS polygon) 

Optional TMAP parameters (if available from ongoing national programs and from selected field sampling sites):

· Subtidal habitats (mussel beds): km² and coordinates (GIS polygon) 

8. Frequency and time

· at least once per 6 years 

For details see [Table 5.1].

9. Monitoring locations 
· entire area and/or the German Wadden Sea where Sabellaria reefs have occurred in the past.

10. Assessment

There is currently no assessment procedure available for subtidal habitats.

11. Reporting

Data should be reported annually to the national TMAP data unit (according to the national regulations) to be available for trilateral assessments (see TMAP Data Handling Manual).

12. Quality Assurance
During the further elaboration of methods, suitable exercises should be performed to ensure the comparability of the surveys made in different countries in the framework of the TMAP.

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

13. Monitoring Authorities
Denmark

· Danmarks Fiskeriundersøgelser (DFU)

· Danmarks Miljøundersøgelser (DMU, NERI)

· Miljøministeriet, Miljøcenter Ribe

Germany

· Landesbetrieb für Küstenschutz, Nationalpark und Meeresschutz (LKN)

· Landesamt für Landwirtschaft, Umwelt und ländliche Räume (LLUR)

· Niedersächsischer Landesbetrieb für Wasserwirtschaft, Küsten- und Naturschutz (NLWKN)

Netherlands

· Dutch Ministry of Agriculture, Nature and Food Quality (LNV)

· Institute for Marine Resources and Ecosystem Studies (IMARES)
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