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PREFACE

Since the seventies, Belgian federal research policy aimed
at developing scientific expertise to support decision-
making linked with the North Sea, in the context of
responsibilities at international level. The current
'Sustainable Management of the North Sea' research
programme, financed by the Belgian Federal Office for
Scientific, Technical and Cultural Affairs (OSTC), covers
seven multidisciplinary research projects. Each of these
projects aims at supporting a solid scientific background
allowing a long-term policy for the use of the resources
of the North Sea.

The project 'Structural and Functional Biodiversity of
North Sea Ecosystems: Species and their Habitats as
Indicators for a Sustainable Development of the Belgian
Continental Shelf' investigates the factors that determine
and influence the biodiversity of marine ecosystems. The
project will translate this information into parameters
useful to the policy makers: identification of indicator
species, characterisation of sensitive, vulnerable and
threatened habitats and setting up criteria for ecological
monitoring of the Belgian coastal waters. The subtidal
sandbanks so typical for the Southern Bight of the North
Sea receive special attention. The project is producing a
GIS holding distribution data of the most important
benthos and marine bird species and the major habitats
occurring in the Belgian waters. The mentioned project
also deals with fish parasites and genetic diversity of
benthic fish species. The partners in this project are The
Marine Biology Section, University of Gent (co-ordinator),
the Institute for Nature Conservation of the Flemish
State and the Laboratory of Aquatic Ecology of the
Catholic University of Leuven.

All data available prior to the start of the OSTC project
and knowledge on the structural biodiversity of the
benthos and marine birds of the Belgian Continental
Shelf are summarised in this review. It includes a full
species list of all benthos, marine birds and marine
mammals recorded in the study area during the past
thirty years. In addition, a complete list of fish parasites
recorded in the area is given. The last chapter looks into
the genetic diversity of fish in the southern part of the
North Sea.



SUMMARY

Marine biologists have intensively studied the Belgian
Continental Shelf (BCS) since the early seventies. Still,
much of the knowledge on the biology and ecology of
the biota collected remains hidden in little accessible and
‘grey’ literature. A complete overview of all biota, from
the plankton to the higher trophic levels, still lacks. This
synthesis wants to remedy this by reviewing the
knowledge on the biodiversity of the benthos and the
avifauna of the BCS.

To detect biodiversity patterns, literature data were
collected on diversity measures of the benthos
communities. Therefore, the BCS was divided into nine
zones. The demarcation of these zones relies partly on
geographical and partly on biological information. For
each of these zones, data on species number and species
richness were collected.

Clear patterns in average species number have been
observed for the meiobenthos, the macrobenthos and
the hyperbenthos. The species number of benthic
assemblages in inshore waters changes dramatically
between the eastern and western end of the Belgian
coast. A second gradient runs perpendicular to the
coastline and involves an increasing species number and
diversity offshore. A third gradient relating to depth
within a zone needs yet to be confirmed. Also an
offshore decrease in density has been observed for
macrobenthos and hyperbenthos. Avifauna data do not
confirm these patterns even though seabird assemblages
offshore differ from the inshore avifauna. All observed
patterns need yet to be confirmed by standardised
research and monitoring, being the aim of the ongoing
programme.

Besides the analysis of structural and functional
biodiversity data on benthos and avifauna, this synthesis
also examined the knowledge on the genetic structure
and the parasite fauna of fish occurring on the BCS. The
limited information available on the Belgian coastal
waters points at continuity between fish populations of
the English Channel, the Southern Bight and the Central
North Sea. Genetic differences of fish parasites have
been observed in the area and may aid in addressing
issues like genetic selection of the heavily fished
populations.
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1. INTRODUCTION

Belgium holds a long tradition in marine sciences. Since
the creation of the smallest North Sea country with the
shortest coastline (67km) and a continental shelf of only
3500km?, marine scientists have been active in the Belgian
coastal waters. It took however more than 140 years
before the Belgian authorities decided to fund the marine
sciences. In 1970, the first national co-ordinated marine
research programme ‘Sea’ was launched. This programme
had, like its successors, an interdisciplinary character and
aimed to study the impact of natural and anthropogenic
processes on the marine environment.

This synthesis was made for a project that studies the
structural and functional biodiversity of benthos, avifauna
and selected fish populations of the BCS. The project files
within a research programme, funded by the Belgian
federal services for science policy, on sustainable
development for the Belgian part of the North Sea. The
implementation of a GIS based upon benthos and
avifauna data is the ultimate goal of this project. For that
purpose historic data were brought together and
analysed.

The Belgian Continental Shelf (BCS) is the most
southwestern part of the Southern Bight of the North
Sea and is bordered by the Dover Strait and the Central
North Sea. The North Atlantic drift and the freshwater
supply of the rivers Schelde and Yzer characterise the
watermasses. Strong semi-diurnal tides and a net tidal
current, running north-east parallel to the coast, keep the
watercolumn well mixed. A gyre, situated in front of the
western part of the coast creates a low energy zone.The
physical, chemical and biological characteristics of the
BCS display a gradient from turbid, nutrient rich and
well-mixed inshore waters towards more oceanic
transparent and less productive offshore waters.
Geologically, the BCS exists of a number of more or less
mobile sandbank systems separated by gullies. These
subtidal sandbanks possibly may act as ‘islands’ for the
benthos and demersal fauna.

All marine biota have been studied on the BCS but the
best-studied components are the plankton and the
infauna. The epibenthos has been followed since 1970 but
most data have been collected solely for fishery purposes
and much information remains unavailable. In the
beginning of the nineties the hyperbenthos and the
avifauna received attention. Seabird and seamammal
countings started back in 1986 but are continued
systematically since 1992.

This synthesis summarises scientific information, collected
by Belgian scientists since 1970, on the benthos and the

avifauna of the BCS, identifying patterns of biodiversity in
the area. Despite the fact that many efforts have already

been made to study the biota of the BCS, much
information remains hidden in student theses or
unpublished reports.

Benthos is here defined as the fauna that is associated
with the seabed. The organisms living in the sediments
(infauna) are classified as meiobenthos (nematodes and
harpacticoids) and macrobenthos (polychaetes, bivalves
and amphipods) on a body size criterion. The
microbenthos (bacteria and protozoans) has hardly
received attention. The organisms living on or nearly on
the seabed are called epibenthos. Data collected here
include mobile epifauna (decapods, fish, and
echinoderms) while data on the sessile fauna were not
available. The hyperbenthos comprises all organisms that
occur in the lower watercolumn and that live in close
association with the sediment (mysids, isopods,
amphipods, larval stages of infauna and epibenthos).
Furness' (1993) definition was applied to identify the
marine avifauna.

Next to the structural biodiversity of the benthos and
the avifauna, information on the functional biodiversity of
the benthos will be mentioned. Finally, the parasite fauna
of fish and the genetic diversity of selected fish
populations received attention.



2. METHODOLOGY

To synthesise both the open and the grey literature data,
the BCS was divided into nine zones (Fig. |).The
demarcation of these zones is based upon known existing
patterns in the benthos on the one hand and on
geographical units on the other. The meio- and the
macrobenthos communities change along two gradients.
Govaere et al. (1980) distinguished three benthic zones
in the Southern Bight of the North Sea: a coastal zone, a
transition area and the open sea. A second gradual
change in the benthos is found in the shallow inshore
waters. The negative influence of the polluted waters of
the Westerschelde estuary cause the eastern coast to be
less species rich than the western end of the Belgian
coast. The subtidal sandbanks that are characteristic for
the Southern Bight occur in four units on the BCS. We
hypothesise that the geomorphology of these sandbank
complexes differs such that a distinct benthos fauna is
found on them.

Zone |, the east coast, encloses the shallow inshore
waters between the Belgian-Dutch border and the city of
Oostende (Fig. |). Zone 2, the west coast, stretches
between Oostende and the Belgian-French border. The
northern limit of these two zones was arbitrary chosen
as the southern tips of the ‘Flemish Banks'. The “‘Wenduine
bank’ is the only sandbank in zone | (Fig. 2). The so-called
coastal banks the ‘Stroombank’, the ‘Nieuwpoort Bank/,
the ‘Trapegeer’, and the ‘Smalbank’ form Zone 2.The
‘Oost Dyck’, the ‘Buiten Ratel’, the ‘Kwinte Bank’, the
‘Middelkerke Bank’ and the ‘Oostende Bank’ constitute
the Flemish Banks and form zones 3 and 4. Zone 3
represents the slopes and the tops of these subtidal
sandbanks while zone 4 delineates the gullies between
them.The -10m LLW line was used to divide between
these two zones. The Zeeland Banks form zone 5: the
‘Vlakte van de Raan’, the ‘Akkaert Bank’, the ‘Goote Bank’
and the “Thornton Bank'. The gullies between these banks
are zone 6. Still further offshore lies the Hinder Bank
area (the ‘Bligh Bank’, the ‘Oosthinder’, the "Westhinder’,
the ‘Fairy Bank’ and the ‘Noordhinder’). In analogy with
the Flemish and the Zeeland Banks the gullies and the
banks form respectively zone 7 and 8. North of the
Hinder Banks, the deepest area of the BCS is designated
as zone 9 (open sea zone).

For each of the nine zones and for each benthos
component and for the avifauna, data on the average
number of species per station, diversity indices (Hill's
number N, and Shannon-Wiener's H') and average
density per station were compiled out of the literature
and recent unpublished data.

Only the hyperbenthos data allowed comparing diversity
indices over the nine zones. For the other benthos fauna
data were too scattered or simply too rare for detecting
diversity trends over the study area. The only measure for
structural diversity that could be used for meio-, macro
and epibenthos was the average number of species per
station.

Collecting this information produced a benthos species
list for the BCS (see appendix). It must be mentioned
that this list is far from complete since much information
is still unavailable.
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Freure 1. DESIGNATION OF THE NINE HYPOTHETICAL
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Figure 2. THE SUBTIDAL SANDBANKS OF THE
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