Suggestions for Thesis topics EcoMaMa 2007-2008

Tentative title: 
open
Promoter/Co-promoter:

Prof. Dr. Frank Dehairs/Dr. Steven Bouillon
(fdehairs@vub.ac.be, sbouillo@vub.ac.be) 
University or research institute:  

VUB – Dept. Analytical and Environmental Chemistry (ANCH)
Research keywords:

Mangroves, seagrasses, tropical estuaries
Short description of the research (abstract):  

A number of topics can be considered within the general framework of gaining more insight into the biogeochemical and ecological functioning of tropical coastal ecosystems, or the link between biodiversity and ecological/biogeochemical functioning; more precise topics to be discussed depending on personal interests and skills. 
Fieldwork:

· What? Water column, sediment, and/or fauna sampling in tropical coastal ecosystems
· Where? Open. 
· When? Open. 
Labwork:

· What? Field measurements + stable isotope measurements in the lab. 
· Where? Basic sample preparation in the field, analyses in the lab @VUB. 
· When? Open. 
Tentative title: 
Sources and sinks of carbon in seagrass beds: release and fate of dissolved organic carbon

Promoter/Co-promoter:

Prof. Dr. Frank Dehairs/Dr. Cristina Barron 

(fdehairs@vub.ac.be, cbarron@vub.ac.be ) 

University or research institute:  

VUB – Dept. Analytical and Environmental Chemistry (ANCH)
Research keywords:

Seagrass ecosystem, DOC, Carbon sinks and sources, mass balance
Short description of the research (abstract):  
The coastal zone is defined here as the area of the marine system that supports benthic primary producers such as macro-algal beds, coral reefs, seagrass meadows and microphytobenthic mats, which are important sources of organic matter, including dissolved organic carbon (DOC) and represent important CO2 sinks. The main processes responsible for the production of DOC by benthic communities are exudation by macrophytes, leaching and decomposition of this material. In addition to exudation by macrophytes, there are other sources of DOC, such as benthic release, plankton exudation and release from decomposing organic matter.  DOC released into the water column and pore waters is utilized by bacteria. However, the relative contributions to the DOC sources or sinks are not well constrained.
Objectives: 

The general goal is to assess the proximal source and sink strengths for dissolved organic carbon (DOC) in a seagrass ecosystem (Mediterranean; Balearic Islands; Spain). This will be achieved through a series of in-situ incubation experiments which consist of a combination of measurements of seagrass-derived DOC production rates via 13C-labelling experiments and DOC utilization by heterotrophic bacteria. 
Methodological approach
In order to assess the proximal source and sink of DOC fluxes in seagrass ecosystems samples for DOC and δ13C-DOC will be collected for subsequent measurement using a customized DOC - Isotope Ratio Mass Spectrometer set-up. Also incubation experiments will be conducted to track DOC release and utilisation using in-situ benthic chambers.
Seagrass exudation, however, is not the only potential source of DOC in these systems. Thus, in order to quantify DOC release by seagrasses, sediments and plankton community, vegetated and unvegetated sediments plus ambient water will be incubated using benthic chambers spiked with 13C-labeled bicarbonate. Furthermore, an experiment will be set up to quantify DOC release during seagrass decomposition. At the end of these tracer experiments the water from the benthic chambers will be collected to assess bacterial 13C-DOC utilisation. Finally, a mass balance model will be constructed.

Tentative title: Particulate trace elements in the southern ocean water column

Promoter/co-promoter: Dr. Stéphanie Jacquet and Prof. Frank Dehairs

( sjacquet@vub.ac.be)
University or research institute: VUB – Dept. Analytical and Environmental Chemistry (ANCH)

Research keywords: 

Climate change, suspended matter, biological C- pump, 
Short description of the research:

The ANCH laboratory is involved since few years in the BELCANTO project (BELgian research on Carbon uptake in the ANTarctic Ocean). The major aim of this program is to assess the sensitivity of the Southern Ocean‘s biological carbon pump to climate change. To estimate the fate of sinking biogenic aggregates following bloom developments and to assess C fluxes, our work is based on a multi-proxy tools approach; among these proxies, the particulate biogenic Barium in excess is used as a tracer of twilight zone C remineralization. In the context of the International Polar year (IPY), our last Southern Ocean’s cruise, named “SAZ-SENSE”, occurred in Jan.-Feb. 2007 in the Australian sector between Tasmania and Antarctica. Particular focus was done on the contrast in mesopelagic processes between the Subantarctic and Polar front areas.

We are looking for 1 candidate who will work on suspended matters samples taken during the SAZ-SENSE cruise.  The measurements will be done using ICP-MS and ICP-AES instruments (inductively coupled plasma- mass spectrometry and atomic emission spectrometry). Materials were sampled using both Niskins bottles and MacLane Pumps. The work will consist in trace and major element analyses. The aim of these measurements are to determine twilight zone C mineralization and water column Ba fluxes during the SAZ-SENSE cruise at contrasting stations. The Barium data will be compared mainly with (1) bacterial production and bacterial C demand, (2) oxygen consumption from long term incubations, (3) McPumps data and (4) Ca contents in surface mixed layer to assess possible ballast role of carbonate and the impact this has on the rain ratio hypothesis.

Apply to proposals with a CV, a letter of motivation and of recommendation, to Stéphanie Jacquet (sjacquet@vub.ac.be). Applicants must be master graduates.

Tentative title:

Information management for marine science
 
Promoter/Co-promoter:

Prof. Dr. Paul Nieuwenhuysen

Paul.Nieuwenhuysen@vub.ac.be 

University or research institute:  

VUB - Library
Research keywords:

Phytoplankton, salinity, hydroperiod, mesocosm experiments 
Short description of the research (abstract):

UNESCO-IOC-IODE co-ordinates the development of a system that supports learning in the area of information management for marine science and oceanography. The promoter contributes to this international project. The www site constructed for the project explains the aims and offers learning materials:
http://ioc.unesco.org/oceanteacher/Information/info.htm 
Additional contributions and improvement of the system can form the subject of research and development. 
Tentative title: 
Spatial and temporal variation in suspended particulate matter composition – an indicator of water quality and ecological health of estuarine environment 
Promoter/Co-promoter:  
Margaret Chen/Stanislas Wartel

Contact: Margaret.Chen@vub.ac.be  

University or research institute:  
VUB- Hydrology and aquatic engineering
Research keywords: 
suspended particulate matter, aggregates / flocs, salinity

Short description of the research (abstract):  

The suspended particulate matter (SPM) is a key parameter in an estuary, because it determines habitats, is involved in food web, and transports contaminants. The characteristic of SPM is induced by and is a function of e.g. tidal phase, spring-neap tide, longitudinal and vertical distribution mechanisms, seasons, short and long terms of anthropogenic influence and/or estuarine maintenance. SPM consists of a variable amount of inorganic fractions and organic fractions that occur largely as aggregates or flocs. These flocs not only harbour suspended sediments, nutrients, contaminants as well as organisms, but also provide a microenvironment with its ecological function, which is subject to salinity fluctuation as well as anthropogenic influences. The assignment of the thesis will be to examine in-situ SPM size, or in other words floc size, shape and composition in relation to the known salinity fluctuation and microbial dynamics and/or brackish habitats.

Fieldwork:

· What?  Assist in water sampling on board of ship
· Where?  The Scheldt Estuary
· When?  2 days in October-2007, 2 days in March-2008 

Labwork:

· What?  floc size determination 
· Where?  VUB
· When?  February – March, 2008
Tentative title: 
Investigation of radioisotope levels and variations in estuarine sediments – a case study in the Scheldt River Estuary 
Promoter/Co-promoter:  
Margaret Chen/Stanislas Wartel/Philippe Claeys 
Contact: Margaret.Chen@vub.ac.be  

University or research institute:  
VUB- Hydrology and aquatic engineering
Research keywords: 
radioisotope, sediments

Short description of the research (abstract):  

The understanding of the fate of sediments, which play a key role in biological and geochemical processes in estuarine systems, is important for ecological health and water quality management. The assignment of the thesis will be to examine activities of fallout radioisotopes (beryllium-7, lead-210, and cesium-137) associated with suspended solids and source-area sediments (tidal marsh, river and estuarine materials) in the Scheldt River Estuary (Belgium and the Netherlands) to better understand sources and movements of sediments in the aquatic system.

Most of the field work has been done, as have the physical and geochemical studies of the abundant samples. The isotopic study of selected samples has not been completely studied. Probing the relation between sources and movements of sediments would provide important information about spatial and temporal variations of radioisotope levels in the aquatic system and its implications to ecological health and water quality.

This thesis study will be supervised by Professor Dr. S. Watel, co-supervised by Professor Dr. Ph. Claeys and Professor Dr. M. Chen. The laboratory based isotopic measurements will be carried out at the VUB-Cyclotron. No fieldwork involved, but could be envisaged when necessary as the candidate could have the opportunity to participate in scientific cruises on board of research vessels on the Scheldt River Estuary.

Fieldwork:

· What?  

· Where?  The Scheldt Estuary
· When?  

Labwork:

· What?  isotopic measurements 
· Where?  VUB
· When?  February – March, 2008
Tentative title: 
Small-scale temporal and spatial biota effects on sediment erodibility 
Promoter/Co-promoter:  
Margaret Chen/Natacha Brion

Contact: Margaret.Chen@vub.ac.be  

University or research institute:  
VUB- Hydrology and aquatic engineering
Research keywords: 
biota, biofilm, abiota, sediment, erodibility

Short description of the research (abstract):  

Tidal marshes and tidal flats are highly patchy due to both biotic and abiotic variability. Biofilm acts as a stabilizing anchor to buffer recurrent physical stresses (e.g., changes in salinity and flow conditions in estuarine environment), and also act as a sorptive sponge to adhere organic molecules and ions close to aggregated networks. Therefore effects of biological components on sediment erodibility are among important factors influencing sediment transport processes. Little is known about sediment erosion resulting from hydrodynamic forcing and from the erodibility of the sediment represented by the biota effects in the Scheldt Estuary (Belgium, the Netherlands). The aim of the thesis is to examine effects of biota, such as macrophytes, microphytobenthos, macrofauna, and matrix of extracellular polymeric secretions (EPS), which collectively called “biofilm”, on erosion/deposition of sediments, and to compare to abiotic conditions. Small sediment core samples will be collected to measure physical and biological dependant properties of the sediment including water content, organic matter content, and C/N ratios etc. In addition, the implications of patchy biota on small-scale variability and temporal changes in stability of sediments over tidal cycles will be investigated.

Fieldwork:

· What?  Assist in sediment sampling and biota sampling
· Where?  The Scheldt Estuary
· When?  2 days in October-2007, 2 days in March-2008 

Labwork:

· What?  sediment analyses (provided); biota determination 
· Where?  VUB
· When?  February – March, 2008
Tentative title: 
Sediment transport in estuarine environment 
Promoter/Co-promoter:  
Margaret Chen/Stanislas Wartel

Contact: Margaret.Chen@vub.ac.be  

University or research institute:  
VUB- Hydrology and aquatic engineering
Research keywords: 

siltation, sediment transport, river flow, particle settling 

Short description of the research (abstract):  

Changes in land use and agricultural practice may cause more sediment to enter rivers. Problems arise when siltation starts. Siltation is of particular concern in many estuaries, where the combined effect of relatively high sediment load and low river flow results in intensive siltation and hence continuous maintenance dredging to sustain navigation. The assessment of particle transport is important in understanding sediment transport mechanisms. The assignment of the thesis will be to analyze and to calculate suspended particle settling and sediment load in relation to the current flow induced by tidal forcing. In addition, a numerical model can be developed to simulate suspended particle transport, such that the processes can be analyzed and long term predictions can be made. In order to validate the results, the candidate will have the opportunity to participate in field measurement campaigns on board of research vessels on the Scheldt River Estuary.

Fieldwork:

· What?  

· Where?  The Scheldt Estuary
· When?  

Labwork:

· What?  Assist in water sample filtration work  
· Where?  VUB
· When?  February – March, 2008
Tentative title: 

Assessment of suspended sediment stratification in estuarine environment
Promoter/Co-promoter:  
Margaret Chen/Stanislas Wartel

Contact: Margaret.Chen@vub.ac.be    
University or research institute:  
VUB- Hydrology and aquatic engineering
Research keywords: 

tidal alternation, sediment stratification, current velocity

Short description of the research (abstract):  

The understanding of the fate of sediments, which play a key role in biological and geochemical processes in estuarine systems, is important for water quality management. In the Scheldt estuary, semi-diurnal tidal straining influences sediment transport and leads to suspended sediment vertical stratification. The mechanism of this stratification and sediment accumulation may cause unbalanced sediment flux to the sea and to the land. The aim of the thesis is to examine sediment concentrations in relation to tidal alternations and current velocities, and to explain the conditions for the development of a stratified suspension layer.

Fieldwork:

· What?  Assist in water sampling on board of ship
· Where?  The Scheldt Estuary
· When?  2 days in October-2007, 2 days in March-2008 

Labwork:

· What?  Assist in water sample filtration work 
· Where?  VUB
· When?  February – March, 2008
Tentative title: 

Open, for suggestions see: http://www.vub.ac.be/APNA/restricted/topics_FDG.html (this webpage is only accessible from computers linked to the VUB-network) 
Some examples (non-exhaustive list): 

· Spatio – temporal dynamics of West-African mangroves investigated through remote sensing and other retrospective methods.
· Typification of mangroves in South-West Sri Lanka with respect to habitat fragmentation and other anthropogenic influences. 
· Impact of the 26/12/2004 tsunami on natural resources and human infrastructure in Sri Lankan coastal areas.

· Ethnobotanical use of commercial and non-commercial species in Kenya : a case-study in Gazi.
Promoter/Co-promoter:  
Prof. Dr. N. Koedam/Dr. F. Dahdouh-Guebas

(nikoedam@vub.ac.be, fdahdouh@vub.ac.be) 
University or research institute:  
VUB- APNA, Laboratory of Plant Biology and Nature Management
Research keywords: 

Mangroves, remote sensing, vegetation science, spatio-temporal dynamics, ethnobiology, socio-economy, habitat fragmentation, sea level rise, propagule dispersal 

Short description of the research (abstract):  

The Biocomplexity Research Focus adopts a retrospective approach using relevant methods from different disciplines (very high resolution sequential remote sensing and ground truth, socio-economic survey research, historic archive research,...), an integrative analysis (using geographical information systems, multivariate and multicriteria analyses,...) in order to generate outputs relevant for fundamental understanding and for ecosystem management.  Within this framework we also emphasize on ecological and ethological plant-animal and man-ecosystem interactions.  Mangrove forests form an important model for our research.
Fieldwork:

· What?  open
· Where?  Open (long research history in Kenya and Sri Lanka, but also active in Tanzania, India, Gambia, etc.)
· When?  Open, e.g. during summer leave (july-august)
Tentative title: 

Freshwater topics:

1. Highly invasive exotic aquatic weeds : do they have an impact on plankton biodiversity ? Challenging the "intermediate disturbance hypothesis"

2. Highly invasive exotic aquatic weeds : does one aquatic weed facilitates the invasion of another exotic weed ? Challenging the "enhancement hypothesis"
3. Interactions between phytoplankton, zooplankton and periphyton in managed ponds with clear and turbid water.  Challenging the "alternative stable states 
hypothesis"
4. On the use of benthic diatoms in assessing ecological quality. alternatives to the river continuum concept.

Maritime/coastal topics: 
1. Mangrove genetics : spatial patterns of genotypes within pollinator distances
2. Phylogeography of a coastal continental seagrass (Ruppia) in Europe
3. Gradients from coast to inland : genetic distances in water plants (Callitriche, Potamogeton) 

Promoter/Co-promoter:  
Prof. Dr. L. Triest 
ltriest@vub.ac.be 
University or research institute:  
VUB- APNA, Laboratory of Plant Biology and Nature Management
Research keywords: 

Genetic diversity,  gene flow, dispersal, Phylogeography, Molecular markers, gene management zones, habitat fragmentation, ponds, ecological quality, biomonitoring, management & restoration, rivers, alternative stable state
Short description of the research (abstract):  

See http://www.vub.ac.be/APNA/ > “Research” > “Conservation Genetics” & “Limnology”
Tentative title:

Phytoplankton community composition in saline lakes in the Camargue wetland (France)
 
Promoter/Co-promoter:

Dr. Koeraad Muylaert 

(Contact: koenraad.muylaert@kuleuven-kortrijk.be)
University or research institute:  

KUL (campus Kortrijk)- Biology campus Kortrijk 

Research keywords:

Phytoplankton, salinity, hydroperiod, mesocosm experiments 
Short description of the research (abstract):

The Camargue wetland is a wetland of international importance situated in the delta of the Rhone River in the South of France. The wetland contains numerous temporary lakes that vary in salinity and hydroperiod. The goal is to study phytoplankton community composition in these temporary lakes and to evaluate the influence of salinity and hydroperiod (= the time of the year the lakes are inundated) on this community composition. In addition, phytoplankton community composition will also be studied in 1000 liter mesocosms representing artificial temporary lakes. In these mesocosms, salinity and hydroperiod are manipulated artificially. The mesocosms will be used to confirm the effects of salinity and hydroperiod that were observed in the field survey of temporary lakes. The thesis will be part of a larger project studying biodiversity in temporary lakes in the Camargue wetland. As a result, additional data on chemistry, zooplankton and water plants will be available and can be related to the phytoplankton data.
Tentative title: 

The effect of increased rainfall on beach meiofauna: a field experiment.

Promoter/Co-promoter: 
Dr. Jan Vanaverbeke/Prof. Dr. Magda Vincx

University or research institute: 
Ghent University, Department of Biology, Marine Biology Section

Research keywords: 
meiofauna, nematodes, experiment 
Short description of the research (abstract):  

Models investigating the effect of climate change predict an increased storm frequency in Europe, which will coincide with an increased rainfall. Intense storms will cause a high amount of rainfall during relatively short periods. This could have a drastic effect on marine animals living in the intertidal zone of beaches. At the upper beach, sediment inhabiting meiofauna consists of organisms adapted at daily fluctuations in salinity, caused by incoming and outgoing tides. However, a drastic increase of  the amount of fresh water during storms can have an impact on this fauna since salinity will decrease in the sediment. We have mimicked such repeated storm event on a beach in De Panne (Belgium) in a standardised experimental set up (randomised block design) by adding 20 ml of water per m² during 1 week. During this thesis, the effect of increased rainfall on the meiobenthos will be studied. We concentrate on possible changes in the nematode communities, since nematodes can act as model organisms for assessing changes in the sediment. We investigate the hypothesis that adding extra amount of fresh water to a marine environment will have no effect on diversity and community composition of beach nematode communities.

Fieldwork: 
· What? 

· Where? 
· When? finished in April 2007
Labwork:

· What? meiofauna extraction, nematode identification, multivariate analysis

· Where: Ghent University, Marine Biology Section

· When? When suitable

Important notes:

This list of possible thesis topics is far from exhaustive! These are just suggestions: it is just to give you an idea of what you can do. You can always propose your own thesis topic, according to your experience, your own interest or the needs of your country. Don’t be afraid to contact one of the EcoMaMa-lecturers who you think have expertise in that domain of marine sciences. If you don’t have a clue where to find a suitable promoter for your thesis topic, don’t hesitate to contact me:

Griet Neukermans
Project coordinator ICP MSc. Ecological Marine Management (EcoMaMa)
PhD student at Laboratory of Plant Biology and Nature Management (APNA)
VUB-APNA-WE
Pleinlaan 2, B-1050 Brussels
Belgium
Tel: +32 2 629 34 20 (APNA) and +32 2 629 34 02 (EcoMaMa)
Fax: : +32 2 629  34 13 (APNA) and +32 2 629 34 03 (EcoMaMa)
Office: 7F419a (APNA) and 8F504a (EcoMaMa-secretariat)
Web: www.ecomama.be and www.vub.ac.be/APNA/apna.html
