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PREFACE

This is the ‘Book of Abstracts’ of the 14th edition of the VLIZ Young Marine Scientists’ Day, a one
day event that was organised on 7 March, 2014 in VIVES, Brugge.

This annual event has become more and more successful over the years. With more than 300
participants and over 100 scientific contributions, it is fair to say that it is the place to be for
Flemish marine researchers and for the end-users of their research. It is an important networking
opportunity, where young scientists can meet and interact with their peers, learn from each other,
build their personal professional network and establish links for collaborative and interdisciplinary
research.

Marine scientists from all Flemish universities and scientific institutes - and representing all marine
science disciplines - have contributed to this volume. The book thus illustrates the diversity, quality
and relevance of the marine sciences in Flanders (and Belgium): it provides a beautiful and
comprehensive snapshot of the state-of-the-art of marine scientific research in Flanders in 2014.
Young scientists present their research in an exciting way and communicate their fascinating
science - and its importance to society - to the wider public. We thus hope to demonstrate the
excellence of Flemish marine science and to increase its national and international visibility.

The volume of research that is presented here holds a great promise for the future. It shows that
marine science is a very lively discipline in Flanders, and that a new generation stands ready to
address the grand challenges and opportunities that our seas and oceans represent.

| want to congratulate all participants with their contributions, and | invite them all to actively
participate in VLIZ-events and activities in the future.

Brugge, 7 March 2014

Prof. Dr Jan Mees
General Director VLIZ
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ANNUAL VLIZ THESIS AWARDS MARINE SCIENCES 2013

Every year VLIZ awards two marine Master theses. Fundamental as well as applied marine
researchers in all disciplines of marine sciences can apply. The prize amounts to 500 EUR and is

reserved for young scientists that are graduated at a Flemish university or college for higher
education.

The 2013 winners of the Annual VLIZ Thesis Award Marine Sciences are:

JEROEN DE WAEGEMAEKER

Artesis Hogeschool Antwerpen,
Dept Ontwerpwetenschappen
Stedenbouw en Ruimtelijke Planning
for the thesis entitled:
Klimaatverandering als motor voor een vernieuwd kusttoerisme?

Potenties van een gecompartimenteerde kuststrook
voor het kusttoerisme

&

JULIA SCHMIDT-PETERSEN
Working Group Phycology, Ghent University
Krijgslaan 281 S8, 9000 Gent, Belgium
for the thesis entitled:

What influences predation by Coralliophila?

Exploring the relationships between corals, symbiotic zooxanthellae,
and corallivorous gastropods
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ANNUAL VLIZ NORTH SEA AWARD - 2013

Each year the Flanders Marine Institute (VLIZ) awards a scientific prize to foster innovative
fundamental or applied research on the structure and functioning of the North Sea ecosystem, with
emphasis on coastal and estuarine areas of the Southern Bight and the Channel. The prize is
awarded to a researcher (or a research team) working and residing in a country bordering the North
Sea. The prize amounts to 1000 EUR and is indivisible. It is granted to reward a recent original
scientific contribution, preferably having relevance to the sustainable management of the area
concerned. Studies pertaining to the biodiversity of the local ecosystem are equally welcomed. The
contribution has to be of postgraduate or postdoctoral level.

The Annual VLIZ North Sea Award 2013 is awarded to:

ANOUK DE BRAUWERE

Université catholique de Louvain
Institute of Mechanics, Materials
and Civil Engineering (IMMC)
Louvain-la-Neuve

for her scientific contribution entitled:

Multi-disciplinary/scale modeling of the Scheldt Estuary
and tidal river network
(a collection of articles from 2009 to today)
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Equally expected was the fact that at low tide the timescales were longer than when starting at high
tide - because at low tide the water will first be pushed up the estuary. However, it was totally
unexpected to find that the difference between the high and low tide timescales were so large: up
to almost 20 days. In other words, at the most downstream box, the exposure time of water parcels
‘released’ at a 6 hour interval varies between 9 (start at high tide) and 28 days (start at low tide)!

These results illustrate that the seemingly simple concept of residence time hides several subtleties
that are often not considered in applications, but may be of significant importance. These
observations motivated us to further refine this study. A first refinement consisted of computing the
‘partial exposure times’ of the 13 estuarine boxes, i.e. the total time spent in each box, instead of
in the whole estuary. Doing this for water initially in each box at a time, we obtained a ‘connectivity
matrix’, relating the initial position of water with the time it spends in each box. This information is
nothing but a sophisticated summary of the complex underlying hydrodynamics, but now it is much
more useful for applications, e.g. to quickly assess the impact of an accidental pollution event
somewhere in the estuary on the different sub-regions of the estuary, or to evaluate how long water
stays in subregions known to be favourable for the growth of a certain species.

In a subsequent refinement effort, we increased the resolution of the computed residence and
exposure time, such that their value is now known for every model grid cell and model time step (de
Brye et al., 2012). This is appealing because it provides actual ‘movies’ of the timescales varying in
time and space. However, the results are again too complex to be easily usable for diagnostic
applications. The tidally-averaged pictures reveal that the residence and exposure times exhibit
surprisingly little lateral variation, i.e. the longitudinal trend observed with the 13 boxes is relatively
accurate. In contrast, there is great spatial heterogeneity in the temporal variability associated with
the timescales, resulting from a complex interplay of bathymetry and water discharge.

Besides this detailed study of the residence and exposure times, the water age was also
investigated. As opposed to the first timescales, the age is defined as the time since a given water
parcel has entered the estuary. Again, the age varies in space and time, but it is also dependent on
the ‘entrance’ through which the water entered. In other words, for each different water source, a
different age can be defined. In the case of the Scheldt Estuary, a distinction was made between
water coming from upstream (freshwater), from downstream (sea water) and from lateral inputs like
canals and harbour locks.

With the above timescale studies in the Scheldt Estuary, it has become a benchmark application. For
instance, one recent study illustrated the meaning of another timescale for water renewal, the so-
called ‘influence time’, again on the Scheldt Estuary (Delhez et al., in review). New ongoing work
consists of computing yet another new timescale, the ‘partial age’ (a generalisation of the age
concept), in the Scheldt Estuary.

2. Modelling Escherichia coli concentrations as an indicator of fecal pollution

Due to its intensive agriculture, high concentration of industry and large population density, the
Scheldt Watershed is subject to significant pollution pressure. Discharge of wastewaters or run-off
loaded with animal or human fecal material degrades the microbiological water quality, i.e.
increases the risk of having microbial pathogens present in the natural surface water. Because these
pathogens are too diverse, and often present only at very low concentrations, it is not feasible to
systematically monitor all their concentrations. Instead, it has been decided to measure the
concentration of a small number of so-called ‘fecal indicator bacteria’, of which Escherichia coli
(E. coli) is one of the most important. Its concentration in the Scheldt Watershed has been
monitored in 2007-8 by colleagues at the ULB, but the results were so variable in time that they
were difficult to interpret. It is well known that E. coli concentrations can vary over orders of
magnitude in natural systems, but the possible causes in the case of the Scheldt were too numerous
(water discharge, upstream inputs, wastewater treatment plant inputs, interaction with sediment,
tides, temperature effect) to disentangle them empirically. If we could only simulate all these effects
in a single model, we might be able to quantify their relative importance... So, an E. coli module was
added to SLIM.

A first model considered only the tidal part of the Scheldt Basin, and represented the bacteria as a
single pool (de Brauwere et al., 2011b). Yet, the results were already quite interesting. Indeed, it
appeared that the inputs due to the wastewater treatment plants, as well as the temperature effect
were negligible to explain the observed variability. In contrast, the water entering the tidal domain
from upstream was already highly polluted, such that it to a great extent determined the levels
observed in the tidal river. This was especially the case for the water coming from Brussels and
entering the tidal Scheldt via the Zenne, Dijle and Rupel. In combination with the tidal mixing
action, these highly concentrated upstream (and side) inputs caused greatly varying concentrations
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in the Scheldt. Downstream of the main tributaries, the gradual decay of the bacteria and
continuous dilution results in a steep decrease of the E. coli concentrations downstream of Antwerp.
Close to the estuary mouth, the bacteria have almost disappeared, and the estuary has thus
effectively operated as a cleaning filter.

In a second model, we further extended both the geographical domain and the representation of
the bacteria pools. By coupling SLIM (tidal rivers + estuary + sea) with an ecohydrological model of
the upstream river catchment (Ouattara et al., in press), we effectively integrated the complete
Scheldt Watershed in a single simulation (de Brauwere et al., 2014). Instead of using these two tools
as competing models, each of them was used in the domain for which it was originally designed and
clearly outperforms the other model. This resulted in a unique coverage of the whole Scheldt land-
sea continuum from the source all the way to the North Sea. As the first model showed the
importance of the upstream rivers (and especially the Brussels area), this integration allowed to
include all E. coli sources explicitly. In addition to the geographical model integration, we further
refined the model by dividing the bacteria pool in free-floating bacteria and those attached to
particles. While the first are transported along with the water, the latter are also subject to settling
and resuspension processes. To explicitly represent these processes, a new suspended sediment
model has been developed within the SLIM architecture (Gourgue et al., in press). The results of this
second model study confirm the previous observation on the importance of the tides, and the weak
effect of the wastewater treatment plants in the tidal part. Besides, they suggest that the sediment-
related processes are actually not essential to reproduce the median E. coli concentrations along the
Scheldt, nor the observed variability at a given location. Nevertheless, the explicit distinction
between free and attached bacteria increases the insight in the system and offers more
interpretation possibilities. As an illustration of the potential of this new modelling tool, we also
performed two simulations considering extreme (worst case and best case) situations of Brussels
wastewater management. The effect of both scenarios is clearly observable all the way to Antwerp.

Several side-studies were also performed related to the E. coli model in the Scheldt. These studies
range from semi-theoretical considerations on the parameterisation of the settling flux (de Brauwere
and Deleersnijder, 2010), establishing where and when new water quality samples should be taken
in order to reduce the model uncertainty most (de Brauwere et al., 2009), derivation and
computation of the age associated to the bacteria (Matton, 2012), to the publication of an
exhaustive literature review of the existing models for fecal indicator organisms in natural surface
waters (de Brauwere et al., in press).

3. First steps towards modelling metal speciation

Besides microbiological water quality, SLIM could also be extremely useful for the study of other
pollutants. Especially its large domain, and its ability to provide highly resolved (both spatially and
temporally) outputs makes it an interesting tool for risk assessments. Therefore, we started to build
a new SLIM module to allow the simulation of dissolved and particulate metals (Elskens et al., in
review).

By merging the long-term data records collected by VUB, ULB and VMM, empirical functions were
derived, relating the total metal concentration to environmental variables (salinity and suspended
sediment concentration). This means that if SLIM simulates these environmental variables, we can
reconstruct or predict the metal concentration at each location and each timestep of the simulation.
A second empirical function was estiblished linking the metal partitioning coefficient (i.e. the ratio
between particulate and dissolved metal concentration) to environmental variables. Applying this
function to the SLIM outputs and the reconstructed metal concentrations then allowed producing
high-resolution fields of dissolved and particulate metal concentration. This means that SLIM can be
used to produce ‘movies’ of dissolved and particulate metal concentrations, allowing infinitely more
detailed analyses than based on direct point measurements alone. This being said, the limitation of
this approach lies in the empirical functions, which are only valid within their calibration domain. In
other words, although this combined model is already a significant step forward, it cannot be
trustfully used for scenario evaluations or even predictions for periods outside the one covered by
the calibration dataset (1980-2010). Therefore, we now focus on the development of a fully
mechanistic metal module.

Conclusion

The cited work has obviously been produced by a team of researchers. Nevertheless, it is the merit
of Anouk de Brauwere to have facilitated their collaboration, crossing not only scientific boundaries,
but also language and institutional ones. After 6 years, we are proud of the results, but are also well
aware that the work is far from finished. There are clear scientific challenges waiting for us: closer
collaboration with geochemists and environmental chemists to develop a mechanistic metal model,
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investigate the potential of modelling newly emerging pollutants like nanomaterials and endocrine
disruptors, ecological modelling. Notwithstanding the significant effort put so far in the scientific
integration, we want to further increase it in order to demonstrate the usefulness of our developed
tools. Yet, if we really want to go to the next level, we should include players and interests beyond
the science platform. The Scheldt Basin being densely populated, better understanding and
predicting the complex dynamics of the river system and its response to the diverse pollution
pressures has a clear importance for society. We see our application to the VLIZ North Sea Award as
a first attempt to take this step.
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Ecological niche predicts photoprotection capacity of
microphytobenthic diatoms inhabiting intertidal mudflats

Blommaert Lander', Alexandre Barnett’, Vona Meleder?, Pierre Gaudin®, Wim Vyverman', Christine
Dupuy?, Johann Lavaud? and Koen Sabbe'

' Protistology & Aquatic Ecology Laboratory, Dept Biology, Ghent University, Belgium
E-mail: Lander.Blommaert@UGent.be

2 UMR7266 LIENSs, Institut du Littoral et de I'Environnement, CNRS/Université de La Rochelle,
France

3 UPRES EA 2160 ‘Mer, Molécules, Santé’, Université de Nantes, France

Despite being exposed to a highly fluctuating light climate, intertidal sediments belong to the most
productive ecosystems on Earth. The main primary producers in this habitat are diatoms. They
belong to two main functional groups: large motile diatoms (epipelon), which move freely in
between sediment particles, and smaller diatoms which live in close association with individual sand
grains (epipsammon). Within the epipsammon different growth forms can be distinguished. Non-
motile forms live appressed to or stalked on sand grains. Other epipsammic species however are
motile but only move within the sphere of individual sand grains. One of the main physiological
mechanisms of photoprotection in diatoms is Non Photochemical Quenching (NPQ) which is
associated with the xanthophyll cycle. In stressful light conditions the xanthophyll pigment
diadinoxanthin is converted into diatoxanthin which safely dissipates excess energy as heat. It has
been hypothesized that epipelic diatoms can migrate within a vertical light gradient to the most
optimal light climate whereas epipsammic forms must be able to cope with a fluctuating light
climate using mainly physiological mechanisms. NPQ would therefore be more performant in
epipsammon than epipelon. We tested the ability of a selection of representatives of each growth
form to perform NPQ during 5min high light exposure (full sunlight, 2000pumol photons m? s') and
measured NPQ. We observed that epipelic diatoms have a lower NPQ potential than epipsammic
ones. Interestingly, small motile epipsammic growth forms, despite being phylogenetically more
closely related to epipelic taxa than to other epipsammic forms, have an intermediate NPQ
photoprotection capacity. This observation underscores the importance of growth form and not
phylogenetic relatedness as the prime determinant shaping the physiological photoprotective
capacity of benthic diatoms.
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Where did common porpoise (Phocoena phocoena) come from before
stranding?

Brihaye Esther' Thibaut Bouveroux? Steven Degraer?®, Valérie Duliére®, Jan Haelters®, Sylvain Pezeril
and Thierry Jauniaux'

' Department of Pathology, Veterinary College, University of Liege, Sart Tilman Bat B43,
B-4000 Liege, Belgium
E-mail: ebrihaye@student.ulg.ac.be

2 Observatoire pour la Conservation et I'Etude des Animaux et Milieux Marins (OCEAMM),
F-59123 Zyudcoote, France

> Rovyal Belgian Institute of Natural Sciences (RBINS), Gulledelle 100, B-1200 Brussels, Belgium

Since the end of the 1990’s, a strong increase in the stranding of the common porpoise (Phocoena
phocoena) has been observed in the southern North Sea. As strandings currently yield most of
information about the composition of the populations of marine mammals, our study aims to
characterize the main characteristics within the stranded population, and to refine the
representativeness of the strandings as an ecological indicator of the populations at sea. Therefore,
the information collected during the necropsies of 893 animals stranded between 1990 and the end
of June 2013 on the Belgian and northern French coast was used. Furthermore, a first attempt to
model the backtracking drift of carcasses was used to estimate the origin of the death of animals.
The simulations were realized over two major stranding peaks (from March 1st till May 31st 2006
and from March 20th till May 20th 2013) by means of the OSERIT 1.0 software (Qil Spill valuation
and Response Integrated Tool). One of the main causes of death is by-catch (accidental capture in
fishing nets), which mostly concerns the juveniles, due to the more coastal distribution of this
specific age group. Additionally, most of by-caught animals died in the western water of our study
area and drift some days before stranding. By-catch represents more than half the causes of death
during the main peak of stranding. This peak occurs in spring and can be partially explained by the
strong concentration of recreational fishing during this period in the Western part of the studied
area. The model simulations suggested that a large part of the found animals come from waters
lining the Dutch, Belgian and northern French coast. Moreover, their likely areas of origin are very
wide, covering the English Channel and the southern North Sea. This phenomenon could be partially
explained by the current patterns, the tides and the wind, which would be the reason behind the
high density of strandings on these coasts. Finally, the progressive increase of the strandings since
1990 is confirmed by our results with on average only 6.3 animals per year between 1990 and
2000, and 80.5 animals per year between 2001 and 2012. It would be explained in particular by the
shift of the population of porpoises in the northern North Sea to the southern North Sea and by the
higher incidence of by-catch since the beginning of the 2000'’s.
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Using cold-water coral mini-mounds as analogue for giant mound
growth: assessment of environmental drivers and anthropogenic
impact

Collart Tim', Kerry Howell?, Heather Stewart®, Jean-Francois Bourillet*, Estefania Llave®, Dominique
Blamart® and David Van Rooij'

' Renard Centre of Marine Geology (RCMG), Ghent University, Belgium
Tim.Collart@UGent.be

2 Marine Institute, Plymouth University, UK

3 British Geological Survey (BGS), UK

* Institute Francais de Recherche pour I'Exploitation de la Mer (IFREMER), France

@

Institute of Geology & Mineral Exploration (IGME), Spain

¢ Laboratoire des Sciences du Climat et de L’Environnement (LSCE), Gif-sur-Yvette, France

Cold-water corals (CWC) are found along the whole north-eastern Atlantic Margin from Norway to
the Gulf of Cadiz. In the Porcupine Seabight, these coral reefs (mainly Lophelia pertusa and
Madrepora oculata) accumulate into large mounds of up to 250m high (e.g. Challenger Mound),
which have been well studied over the past two decades (Roberts et al., 2006). The detailed
mechanism of the start-up phase of such large CWC mounds is however not yet fully understood.
Therefore, it is essential to study analogues of these stages that are not well recorded in larger
mounds. The FWO MINIMOUND project (2013-2016) aims to investigate the initiation, growth and
demise of ‘small’ CWC mounds and to determine the role of climatic and hydrocarbon-seepage
related processes as well as anthropogenic impact. This high-resolution multidisciplinary study will
focus on three ‘minimound’ provinces along the Biscay continental margin: (1) the Explorer and
Dangeard Canyons on the Celtic Margin (Stewart et al., 2013), (2) the Guilvinec Canyon on the
Armorican Margin (De Mol et al., 2011) and (3) the Upper Ferrol Canyon on the Cantabrian Margin.
These minimounds are fossil (9.7ka BP) and occur at relative shallow depth on the interface between
the Eastern North Atlantic Central Water (ENACW) and the Mediterranean Outflow Water (MOW).
Contrastingly, most present-day living CWC reef habitats dwell in the deeper MOW depth range,
relying on the density and dynamics of this water mass for their food supply.

The objectives of the project are threefold: (1) the establishment of a chronostratigraphic
framework and the reconstruction of palaeoceanographic changes over the last 15.000 years in
order to determine the impact of glacial to interglacial climate change on the ENACW-MOW interface
and the CWC habitats (Frank et al., 2011); (2) the minimound province at the Upper Ferrol Canyon
shows a close association with hydrocarbon-seepage (pockmarks) which allows to assess the role of
hydrocarbon related processes in CWC mound formation; (3) the potential impact of anthropogenic
fisheries activities will be investigated.

These objectives will be tackled through a coupled geophysical, sedimentological and integrative
approach, including the palaeoceanographic and biogeochemical study of USBL guided cores in
cooperation with the BGS (UK), LSCE (Gif-sur-Yvette, France), IFREMER (France), IGME (Spain) and IEO
(Spain). Two sampling campaigns with the R/V Belgica will be undertaken. In addition to core
collection, drop frame images will be acquired to allow habitat mapping and predictive modeling of
the CWC habitats in cooperation with the Marine Institute of Plymouth University (UK).
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At the start of Eurofleets 1, ‘Action’ terms have been defined for different tools and disciplines but
it was obvious that all aspects of all disciplines could not be covered since the start. A flexible
approach was chosen to prevent users being blocked during the survey. EARS Version 1 is built in
such a way that relationships between terms are being created by scientific experts creating their
personal and discipline-specific configuration tree. New terms can be easily added. After that, an
event is generated by one double-click or drag-and-drop. In fact, an ontological instance is being
created during the logging of information.

The ontology implementation for the event logger will enable the reference to existing controlled
vocabularies or taxonomies as well as the usage and sharing of relations between terms as for
example the possible actions with a given tool. A leap forward is ongoing within Eurofleets 2
through the full integration of the ontology. The so-far logged events are being gathered in an
extended event ontology in which terms and relations of existing vocabularies are sourced from
their originating namespace. As following step, the user interface to enter manual events will be
adapted to be based on RDF files (SKOS, OWL) and SPARQL queries.

In order to manage the terms, a governance scheme will be implemented in close collaboration with
SeaDataNet. New terms are to be expected as input for the NERC Vocabulary Server catalogues. Any
additional list, relations between terms and commonly used local names will be served by a
Eurofleets ontological server and SPARQL endpoint for use within the tool and for browsing linked
event information. Contacts and concrete actions are defined to harmonise and establish a common
governance beyond the EU within the ODIP project.
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