
PART 2 GLOBAL CHANGE,  ECOSYSTEMS AND BIODIVERSITY 
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T R O P H O S
H I G H E R  T R O P H I C  L E V E L S  I N  T H E  S O U T H E R N  
N O R T H  S E A  

C O N T E X T

TROPHOS is a co-operation between five Belgian
institutes (RUG–Marine Biology, KULeuven–Aquatic
Ecology, Institute of Nature Conservation (IN),
Management Unit of the North Sea Mathematical
Models (MUMM) and Flanders Marine Institute
(VLIZ)) and one Dutch institute (NIOO-CEME) and
aims at a better understanding of processes structur-
ing the higher trophic levels in the North Sea. As we
will not ignore the link between ecosystem function-
ing and aquatic biodiversity, our results will also
serve in aspects of sustainable management for those
areas on the Belgian Continental Shelf (BCS) of the
North Sea, which fulfil the criteria for protection sta-
tus in marine reserves.

P R O J E C T  D E S C R I P T I O N

Objectives
Research within TROPHOS will focus on processes
structuring the higher trophic levels in the North Sea
ecosystem. Special attention will be given to:
■ The food web interactions that shape the benthic
communities. This will make it possible to unravel
how food cascades into animal biomass. Detailed
research on C-cycling within the benthic food web
will be performed.
■ The dispersal mechanisms on the BCS. This is main-
ly of importance for those species that have a pelag-
ic life-style or have pelagic larvae. The impact of cer-
tain behavioural aspects (swimming, sinking,…) on
the dispersal will be investigated as well.
■ The importance of the benthic communities in the
functioning of the total BCS ecosystem. It will be
examined whether or not Phaeocystis can be used as
a food source by the infauna of the benthos. In addi-
tion, sediment community oxygen consumption rates
that will be performed in BCS sediments will shed
light on total benthic metabolism.
■ The Belgian coastal waters are internationally very
important areas for a number of sea and coastal
birds. Studying the distribution patterns of the possi-
ble food sources (i.c. pelagic fish) of these birds will
lead to a better understanding of their spatial distri-
bution patterns. Population dynamics of gulls and
terns in the outer harbour of Zeebrugge will be stud-
ied as well.

Methodology
■ Food web interactions: This task will be executed by
RUG-Marine Biology Section and NIOO-CEME and is
focussed on meiobenthos. Monthly sampling of two
stations, showing a clearly different food web struc-
ture, will allow describing changes in the composi-
tion and densities of the meiobenthos when changes
in the primary production in the water column will
occur. The primary production will sink to the sea
floor and acts as an important food source for the
benthos. Possible consumption of phytoplankton can
be studied by comparing the natural occurring stable
isotopes of the meiobenthos with those present in
the phytoplankton. Changes in bacterial diversity will
be assessed by means of DGGE. The benthic response
to the sedimentation of the spring phytoplankton
bloom will be evaluated trough experiments with
enriched and labelled (stable isotopes 13C and 15N)
phytoplankton. Benthic food web flows and the ben-
thic contribution to the metabolism of the ecosystem
will be inferred from inverse modelling.
■ Dispersal mechanisms of key species: This part of
TROPHOS will be performed by KULeuven, RUG and
MUMM. Larvae and post larvae of fish and
Mesopodopsis, sole and gobies will be sampled using
the appropriate sampling gear. Population-specific
life history characteristics (e.g. fertility, survival,
growth…) will be collected. Genotyping will be done
with at least 8 DNA microsatellites per fish
(KULeuven) or with SSCP combined with sequencing
of variable nuclear and mitochondrial loci
(Mesopodopsis (RUG) and Gyrodactylus (KULeuven)).
The behaviour of the planktonic stages of the fishes
and Mesopodopsis will be modelled with a combined
3-D hydrodynamic and particle tracking model by
MUMM.
■ Coastal and sea birds: This part of TROPHOS will be
a combined effort of RUG and IN. Pelagic fish will be
collected monthly at 7 locations on the BCS by means
of a MIC-net at the surface and near the bottom.
Frequency of sampling will be diminished towards
the end of the project. Species composition, length
distribution, abundance, zooplankton density and a
number of environmental variables will be meas-
ured. Distribution patterns of Common Tern,
Sandwich Tern, Auk, Common Guillemot and Great
Crested Grebe will be compared with the horizontal
distribution of their prey fish. An analysis of the con-
tent of the stomach will be performed on fresh
corpses of Guillemot, Auk and Great Crested Grebes
found during beach bird surveys along the coast and
birds accidentally caught in fishing nets. Population
size of seabirds nesting in Zeebrugge will be deter-
mined. Laying date, clutch size, predation rate,
hatching success, chick growth and survival will be
measured. Nest attendance and prey specific forag-
ing time will be established. Food intake and diet
composition of Sandwich and Common Tern chicks
will be measured from a hide. Food composition of
adult terns will be identified by means of otholits

Duration of the project: 01/02/2002 – 30/04/2006
Budget: € 1.048.000 
Keywords: North Sea Ecosystem, Benthos, Population 
Dynamics, Sampling, Food Web
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C O N TA C T  I N F O R M AT I O N

website of the network:
www.vliz.be/projects/
trophos

Co-ordinator

Magda Vincx
Universiteit Gent (RUG)
Vakgroep Biologie
Sectie Mariene Biologie

Krijgslaan 281- S 8
B-9000 Gent

Tel: +32 (0)9 264 52 10
Fax: +32 (0)9 264 53 44

magda.vincx@rug.ac.be
http://allserv.rug.ac.be/~g
dsmet/MarBiolwebsite

Partners

Carlo Heip
Nederlands Instituut voor
Ecologie
Centrum voor Estuariene en
Mariene Ecolologie 
(NIOO-CEME)

Korringaweg 7
NL-4401 NT Yerseke

Tel: +31 (0)113 577 300
Fax: +31 (0)113 573 616

heip@cemo.nioo.knaw.nl
www.nioo.nl

Filip Volckaert
Katholieke Universiteit
Leuven (KULeuven)
Laboratorium Aquatische
Ecologie

Ch. De Bériotstraat 32
B-3000 Leuven

Tel: +32 (0)16 32 39 66
Fax: +32 (0)16 32 45 75

filip.volckaert@
bio.kuleuven.ac.be
www.kuleuven.ac.be/bio/
eco/index.php

Georges Pichot
Royal Belgian Institute of
Natural Sciences (RBINS)
Management Unit of the
North Sea Mathematical
Models (MUMM)

Gulledelle 100
B-1200 Brussels

Tel: +32 (0)2 773 21 11
Fax: +32 (0)2 770 69 72

g.pichot@mumm.ac.be
www.mumm.ac.be

Eckhart Kuijken
Instituut voor
Natuurbehoud (IN)

Kliniekstraat 25
B-1070 Brussels

Tel: +32 (0)2 558 18 11
Fax: +32 (0)2 558 18 05

eckhart.kuijken@instnat.be
www.instnat.be

Jan Mees
Vlaams Instituut voor de
Zee (VLIZ)

Vismijn, Pakhuizen 45-52
B-8400 Oostende

Tel: +32 (0)59 34 21 33
Fax: +32 (0)59 34 21 31

jan.mees@vliz.be
www.vliz.be

Users Committee
For the complete and most
up-to-date composition of
the Users Committee, 
please consult our Federal
Research Actions Database
(FEDRA) by visiting
www.belspo.be

and other food remains found in faeces and pellets.
Variation in food composition will be compared to
fluctuations in food availability. Reading of ringed
Sandwich Tern, Common Tern, Herring Gull and
Lesser Black-backed Gull will be analysed and migra-
tion between colonies will be assessed.

Interaction between the different partners
Strong interactions between the various partners in
this project are foreseen. The bentho-pelagic cou-
pling theme will be a result of a strong co-operation
between RUG and NIOO-CEME, while VLIZ offers ship
time on their research vessel Zeeleeuw. Sampling
campaigns will be a joint effort and researchers
belonging to both institutes will conduct the experi-
ments. KULeuven and RUG will work together on the
theme covering the dispersal mechanisms of species
having pelagic life stages. These mechanisms will be
modelled as a result of collaboration between the
KULeuven and RUG teams and the modellers at
MUMM. IN and RUG will be the partners tackling the
problems relating to the causal aspects of the distri-
bution of seabirds: RUG will work on the pelagic fish
data, while bird data will be analysed at IN.
Data management and dissemination of results: VLIZ
will be responsible for the data management, valori-
sation and exploitation. By developing databases and
websites, data gathered in the framework of
TROPHOS will be made available to the public. VLIZ
will also develop and implement modalities and tech-
nical solutions for data-exchange between the part-
ners within TROPHOS.

Link with international programmes
■ DIVERSITAS (ICSU, SCOPE, IUBS, IUMS, UNESCO-
MAB).
■ IGBP (International Geosphere – Biosphere
Programme).
■ LOICZ (Land Ocean Interactions in the Coastal Zone,
IGBP, ICSU).

Expected results and/or products
■ Scientific results will be published in peer-reviewed
journals.
■ Data of the benthos and seabirds on the BCS will be
made public through the website. An atlas with dis-
tribution maps will be provided as well.
■ Monitoring designs for the follow-up of nature con-
servation will be developed (potential Marine
Protected Areas).
■ Bio-indicator species and bio-indicator communities
for anthropogenic threats will be identified and test-
ed.
■ Detailed food web interactions will be identified
for the first time in the higher trophic levels of the
North Sea.
■ Coupling between hydrodynamic models and dis-
persal mechanisms of selected species will be
explained.
■ Population dynamics of gulls and terns will help in
setting the criteria for protected areas, habitats and
species.
■ Results will be made available to the public, end-
users, governmental bodies.

PA R T N E R S

Activities

RUG
The Marine Biology Section is responsible for the

overall co-ordination, diversity, density and biomass
of meiobenthos, diversity of bacterial communities,
stable isotope work.

NIOO-CEME
The Centre for Estuarine and Marine Ecology of the
Netherlands Institute for Ecology focuses on experi-
mental work using stable isotopes, modelling of
food-web flows.

KULeuven
The Laboratory of Aquatic Ecology works on the life
history and dispersal of organisms with pelagic life
stages.

MUMM
The Management Unit of the North Sea
Mathematical Models will be in charge of the devel-
opment of a dispersion model for organisms with a
pelagic life stage.

IN
The Institute of Nature Conservation focuses on
causal aspects of seabird distribution.

VLIZ
The Flanders Marine Institute is responsible for the
data management, valorisation and exploitation of
results.

A
T

M
O

S
P

H
E

R
E

 A
N

D
 C

L
IM

A
T

E
M

A
R

IN
E

 E
C

O
S

Y
S

T
E

M
S

 A
N

D
 B

IO
D

IV
E

R
S

IT
Y

T
E

R
R

E
S

T
R

IA
L

 E
C

O
S

Y
S

T
E

M
S

 A
N

D
 B

IO
D

IV
E

R
S

IT
Y

N
O

R
T

H
 S

E
A

 -
 A

N
T

A
R

C
T

IC
A

-
 B

IO
D

IV
E

R
S

IT
Y

EV 25  23/06/03  9:36  Page 2


