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Introductory note

This report presents the final results of the MACROBEL project, which aims to deliver a substantial
contribution to the knowledge of the long-term variability in the biodiversity and density patterns of
the macrobenthos of the Belgian Continental Shelf (further abbreviated as BCS) and the relation-
ship with anthropogenic activities.

The scientific work mainly consisted of compiling biological data about the macrobenthos gathered
by different institutes during the periods 1976-1986 and 1994-2001 scattered over the BCS for the
first part of this study, and during the period 1979-1997 at 5 specific stations for the second part.
The project was a collaborative venture between three partners: Marine Biology Section of Ghent
University (SMB), Sea Fisheries Department (DvZ) and Flanders marine Institute (VLIZ). SMB was
coordinator; both SMB and DvZ were responsible for delivering the data and the quality-control of
the data; VLIZ developed the MACROBEL web-interface, based on an existing relational Access da-
tabase MACRODAT. The MACROBEL database is linked to other databases hosted at VLIZ and is
coupled to a Geographical Information System (GIS), wherefrom spatial distribution maps may be
generated for the macrobenthos species and communities on the BCS.

We wish to acknowledge all people who assisted in the three decennia of sampling and the compila-
tion of the macrobenthic data. Also, we would like to thank the Belgian Federal Science Policy Office
who supported MACROBEL and for their trust in the project.

The MACROBEL partners June, 30" 2005

Reference to this report:

Wittoeck J., Hostens K., Hillewaert H., Cooreman K., Vanden Berghe E., Mees J., Deprez T., Vincx
M. & Degraer S. 2005. Long-term trends of the macrobenthos of the Belgian Continental Shelf
(MACROBEL): final report. Belgian Federal Science Policy Office, 66p.
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Abstract

Within the MACROBEL project a large dataset, based on old and newly processed data from 1475
samples, has been compiled concerning the macrobenthos of the Belgian Continental Shelf (BCS).
The study is divided in two parts and synthesizes the spatial and long-term variability in biodiversity
and density of the macrobenthic communities of this small North Sea area. Besides this report, the
project will be disseminated by means of an interactive website
http://www.vliz.be/vmdcdata/MACROBEL. This long-term series will be updated on a regularly basis
in the future. As an extension of this study, the distribution of ca. 50 macrobenthos species on the
BCS will be presented in an atlas 'Beknopte Atlas van de Mariene Bodemdieren van Belgié'.

By means of multivariate statistical techniques, four Type I and seven transitional Type II species
assemblages were identified for the BCS. The Abra alba-Mysella bidentata and Macoma balthica
assemblages are typically found in fine sand sediments with medium to high mud contents near the
coast, with a high diversity and sometimes high densities. The Nephtys cirrosa assemblage is dis-
tributed nearly all over the BCS in well-sorted mobile sands with low diversity and density. The
Ophelia limacina-Glycera capitata assemblage is typically found offshore in medium to coarse sand
sediments with low mud content. Similar macrobenthic communities were found in both periods
(1976-'86 and 1994-2001), although higher average values for both species composition and den-
sity were recorded for the latter period. Changes in sediment type, drifting and invasion of exotic
species, and habitat disturbance due to pollution can explain the loss and gain of 5 species on the
BCS. However, most dissimilarities were mainly due to differences in sampling methodology rather
than to long-term biological variations. Five main variables introduced bias in the spatial and long-
term analysis of the macrobenthos data: (1) location of the sampling stations and sampling effort
per area; (2) sampling frequency or time interval; (3) sieve mesh size; (4) size of the Van Veen
grab; and (5) fixation of the animals prior of after sieving. Conversion factors calculated by means
of intercomparison and experimental studies might improve the analysis of non-uniform long-term
series.

Secondly, hardly any long-term patterns in terms of diversity, density or biomass were found for
most macrobenthos species at five subtidal stations on the BCS. The densities were rather low dur-
ing most of the sampled period (1979-'97) with some higher peaks in certain years or seasons, and
the biomass peaks not necessarily coinciding with the peaks in density. The success of recruitment
and production, which leads to year-to-year variation in macrobenthic communities, is controlled by
both physical and biological conditions. Changes in temperature, sediment composition, wind and
currents can affect the temporal distribution and abundance of the larval, juvenile and/or adult
macrobenthic life stages, seasonally as well as on a long-term scale. Annually recruiting species
generally increase in numbers and biomass in summer and autumn, followed by considerable winter
mortalities. Large fluctuations in species density and biomass on a longer time-scale can have an
effect on biological interactions such as predation and competition for food and space. An extensive
discussion on the impact of anthropogenic activities is beyond the scope of this study. Although the
monitoring sampling strategy, which is based on two campaigns per year organized independently
of the dumping frequency, may be inadequate for sound decision-making, it is concluded that the
dumping of dredged material has no clear long-term effect on the macrobenthos communities of the
BCS.
































































































































































































