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Connectivity in the ocean

Genetic structure of Antarctic fish: 

connectivity in a changing ecosystem
Franz M. Heindler & Henrik Christiansen

Connectivity of Antarctic fish: linking 

genomics with bio-physical modelling
Henrik Christiansen, dr. Valérie Dulière & dr. Geneviève Lacroix

rECTO-vERSO



Promoter Prof. Dr. Filip Volckaert (filip.volckaert@bio.kuleuven.be, 016 32 39 72)

Supervisor  Franz M. Heindler (franzmaximilian.heindler@kuleuven.be 016 37 66 92))

Henrik Christiansen(henrik.christiansen@kuleuven.be, 016 37 66 92)

Aim
Highly adapted icefish (Notothenioidei) inhabit the Southern Ocean

surrounding Antarctica. Rapid environmental change and increasing

human impact is challenging these peculiar fish and leaves them with three

possibilities: adaptation, migration, or extinction. Intra-specific genetic

differentiation, however, could mean that some populations are at greater

risk than others. Therefore we want to investigate genetic population

structuring of polar fish species in time and space.

Application
Next to global change, also global fisheries are

expanding towards the poles, putting more pressure

on these ecosystems. Solid understanding of local

populations and their genetic make-up is needed,

to advance conservation measures and/or sensible

management.

Evolutionary Ecology –

Genetic structure of Antarctic fish: 

connectivity in a changing ecosystem

mailto:Filip.Volckaert@bio.kuleuven.be
mailto:franzmaximilian.heindler@kuleuven.be
mailto:henrik.christiansen@kuleuven.be


Striped rockcod

This is a great opportunity for students with interest in marine polar biology & genetics!

This project involves molecular laboratory techniques (DNA extraction, PCR, gel

electrophoresis) and statistical examination of the genotypes.

Evolutionary Ecology –

Genetic structure of Antarctic fish: 

connectivity in a changing ecosystem

Crocodile icefish



Promoter Prof. Dr. Filip Volckaert (filip.volckaert@bio.kuleuven.be, 016 32 39 72)

Supervisor  Dr. Valérie Dulière (valerie.duliere@naturalsciences.be, 02 773 21 07)

Dr. Geneviève Lacroix (glacroix@naturalsciences.be, 02 773 21 00)

Henrik Christiansen(henrik.christiansen@kuleuven.be, 016 37 66 92)

Aim
Highly adapted icefish (Notothenioidei) inhabit the Southern Ocean

surrounding Antarctica. Many of these fish have long pelagic larval phases,

during which juvenile fish are dispersed via ocean currents. Connectivity

can be understood using molecular data (already available) as well as

predictive individual based models coupled with hydrodynamics. We here

aim to provide the first steps needed to link genetics and modelling by

collating biological information (spawning time, larval duration etc.) in

appropriate model input files and developing realistic test scenarios.

Application
In 2016 the largest marine protected area (MPA) in

the world was declared in Antarctica. More MPAs

are planned, for which solid understanding of

connectivity is needed.

Dispersal Ecology –

Connectivity of Antarctic fish: linking

genomics with bio-physical modelling

mailto:Filip.Volckaert@bio.kuleuven.be
mailto:valerie.duliere@naturalsciences.be
mailto:glacroix@naturalsciences.be
mailto:henrik.christiansen@kuleuven.be


juveniles adult

Marbled rockcod

This project involves literature and database research and computational work.
Knowledge of numerical computing (Python, R, …) is appreciated.

It is a great opportunity for students with analytical skills and interest in
marine (polar) biology & oceanography! Working place will be Leuven and Brussels.

Dispersal Ecology –

Connectivity of Antarctic fish: linking

genomics with bio-physical modelling

Post et al 2014 SCAR AtlasYoung et al 2015 Evol App



Adaptation and selection in fish

Adaptation of three-spined stickleback to inorganic and 

organic pollutants

Dr. Pascal Hablützel



Evolutionary Ecotoxicology – Adaptation of 

three-spined stickleback to inorganic 

and organic pollutants 

Promoter Prof. Dr. Filip Volckaert (Filip.Volckaert@kuleuven.be, 016 32 39 72)

Supervisor  dr. Pascal Hablützel (pascal.habluetzel@kuleuven.be, 016 37 55 55)

Aim

Human-induced pollution features among the greatest challenges that

organisms face for survival and adaptation. Aquatic ecosystems have been

exposed worldwide to varying degrees of pollution, and the fitness of their

communities and populations has been affected to such extent that

biodiversity is compromised. You will evaluate the potential adaptive response

of three-spined stickleback to pollution after multigenerational exposure to

mercury and PCB. The aim will be to test in the lab and in near-field conditions

if pollutant adapted populations exposed to the original or other stressors are

more resistant than naive populations.

Application

Understanding the impact of low level exposure to pollutants on biodiversity

and humans.

mailto:Filip.Volckaert@kuleuven.be
mailto:pascal.habluetzel@kuleuven.be


You will be breeding sticklebacks sourced from differently polluted rivers 

and assess their phenotypic and genetic adaptation to pollutants in 

collaboration with the team of prof. Gudrun De Boeck (UA).

Evolutionary Ecotoxicology – Adaptation of 

three-spined stickleback to inorganic 

and organic pollutants

Breeding stickleback

families at the KU

Leuven

three-spined stickleback

Pollution in surface water is common

in Flanders (source: MIRA report 2011)

Field sampling



Conservation biology

Prioritizing restoration and conservation targets 

for fish biodiversity 

Dr. Pascal Hablützel and Io Deflem

Ex-situ conservation genetics of horned pheasants 

Dr. Peter Galbusera



Conservation Biology – Prioritizing 

restoration and conservation targets for 

fish biodiversity 

Promoter Prof. Dr. Filip Volckaert (Filip.Volckaert@kuleuven.be, 016 32 39 72)

Supervisors  dr. Pascal Hablützel (pascal.habluetzel@kuleuven.be, 016 37 37 55)

Io Deflem (deflem.io@gmail.com)

Aim

The river landscape has been drastically altered by human activities, which

have lead to habitat degradation, changes in community composition and

population fragmentation. You will construct an integrative statistical model

based on available data to disentangle the importance of water quality,

hydromorphology and biotic interactions in structuring fish communities in

Flanders. The aim is to obtain realistic estimates of parameters for a model

that will provide fundamental insights into the dynamic nature of fish

metacommunity dynamics in a man-made riverscape.

Application

Your conclusions will be relevant to prioritize and optimize the management of

Flemish rivers.

mailto:Filip.Volckaert@kuleuven.be
mailto:pascal.habluetzel@kuleuven.be
mailto:deflem.io@gmail.com


You will be querying large databanks (VMM and VIS) and analyzing them 

statistically. You will be involved in field work supporting the monitoring. 

Conservation Biology – Prioritizing 

restoration and conservation targets 

for fish biodiversity 

Evolution of soluble oxygen in Flemish

rivers (VMM, 2016)

three-spined stickleback

Fish caught on the river Demer in 2012

(Van Thuyne & Maes, 2013)

Electrofishing on the

Demer (Van Thuyne &

Maes, 2013)



Promoter Prof. Dr. Filip Volckaert (filip.volckaert@bio.kuleuven.be, 016 32 39 72)

Supervisor  Dr. Peter Galbusera (Peter.Galbusera@kmda.org

Aim
Three of the five species of horned pheasants (Tragopan caboti, T.

temminckii. and T. satyra; Phasianidae) are commonly kept by fowl

breeders across Europe. Their native range are the forests of southern and

southeastern Asia; several species feature on the IUCN red list as

threatened. Since 2005 breeding pairs have been screened with

microsatellites for species status with the purpose of reducing accidental

cross-breeding. You will be genotyping new samples with DNA microsa-

tellite markers and analyzing the databank for genetic diversity, relatedness

and structure. You will be working with fowl and zoo managers and your

results will contribute to the management of genetic biodiversity.

Application
Your results are guiding hobby breeders to manage their fowl in a

conservation perspective.

Conservation Genetics –

Ex-situ conservation genetics 

of horned pheasants 

mailto:Filip.Volckaert@bio.kuleuven.be
mailto:Peter.Galbusera@kmda.org


Tragopan temminckii

This project involves literature and database research, sample prepation,
genotyping and computational work. Knowledge of numerical computing in R
is appreciated.

It is a great opportunity for students with an interest in the management of
tropical fowl. Working place will be Leuven.

Conservation Genetics –

Ex-situ conservation genetics 

of horned pheasants 

Tragopan satyra

Tragopan caboti



Marine Ecology

Growth in juvenile plaice Pleuronectes platessa based on 

otolith daily growth rings

Dr. Kris Hostens and ir. Karen Bekaert



Promoter Prof. Dr. Filip Volckaert (filip.volckaert@bio.kuleuven.be) 

Supervisor  Dr. Kris Hostens (ILVO, kris.Hostens@ilvo.vlaanderen.be)
Ir. Karen Bekaert (ILVO, karen.bekaert@ilvo.vlaanderen.be)

Aim

Estuaries and shallow coastal systems are key habitats for many organisms. They 

function as nurseries for flatfish where the trade-off between growth and survival 

is related to the abundance of food resources, predation levels and favorable 

environmental conditions. Habitat quality features thus have the potential to 
influence recruitment levels. 

Growth is a proven index to asses habitat quality. We will assess juvenile growth

on a small spatial scale based on the analysis of daily growth rings in otoliths of 

juvenile plaice Pleuronectes platessa. We analyze inter-annual variation in 
growth and intra-annual variation in individual growth by following different 

settling cohorts in the Belgian part of the North Sea. This so-called 'realized' 

growth will be compared with the potential growth based on a Dynamic Energy 
Budget Model (DEB), which predicts maximum possible growth in relation to 

temperature and fish size. The combination of individual growth (otoliths) and 

population growth (DEB) will provide an unbiased growth analysis.

Population Ecology

Growth in juvenile plaice Pleuronectes platessa

based on otolith daily growth rings

mailto:Filip.Volckaert@bio.kuleuven.be
mailto:kris.Hostens@ilvo.vlaanderen.be
mailto:karen.bekaert@ilvo.vlaanderen.be


Population Ecology

Growth in juvenile plaice Pleuronectes platessa

based on otolith daily growth rings

This project involves polishing of otoliths, microscopy & image analysis (reading daily

growth rings), statistics (growth vs. habitat quality parameters) & statistical modeling.

Plaice Pleuronectes platessa Otoliths in a fish head Otoliths yearly growth rings (5 yr plaice)

Otoliths daily growth rings

image analysis (after polishing) Dynamic energy Budget (DEB) modelling
Length-frequency and simulated

DEB growth in juvenile plaice



(Meta)barcoding

Monitoring freshwater fish populations: comparing 

electrofishing with eDNA barcoding

Dr. Joachim Mergeay, Dr. Rein Brys and  Quentin Mauvisseau

Metabarcoding of Antarctic fish: prey item compostion in 

a changing ecosystem
Franz M. Heindler & dr. Anton Van de Putte



Evolutionary Ecology
Monitoring freshwater fish populations: comparing 

electrofishing with eDNA metabarcoding

Promoter  Prof. Dr. Filip Volckaert filip.volckaert@bio.kuleuven.be

Supervisor  Dr. Joachim Mergeay joachim.mergeay@inbo.be

Dr. Rein Brys rein.brys@inbo.be

Quentin Mauvisseau quentin.mauvisseau@student.kuleuven.be

Aim
Monitoring biodiversity in freshwater is a cornerstone for the general evaluation of
aquatic ecosystem status. Current methods such as electrofishing for monitoring
freshwater fish are very laborious, invasive and strongly bias. We want to investigate the
use of eDNA metabarcoding for assessing fish biodiversity and monitoring as comparison
to electrofishing.

Application
Biodiversity monitoring is essential for regular assessments of environmental quality or
when impact assessment are called for industrial, agricultural or urban development. We
aim to deliver a validated methodology that improves the quality of biological inventories

of fish.

mailto:filip.volckaert@bio.kuleuven.be
mailto:joachim.mergeay@inbo.be
mailto:rein.brys@inbo.be
mailto:quentin.mauvisseau@student.kuleuven.be


Evolutionary Ecology
Monitoring freshwater fish populations: comparing 

electrofishing with eDNA metabarcoding

This project involves fieldwork, 

molecular laboratory techniques 

(DNA extraction, PCR, sequencing) 

and statistical analysis



Promoter Prof. Dr. Filip Volckaert (filip.volckaert@kuleuven.be, 016 32 39 72)

Supervisor  Franz M. Heindler (franzmaximilian.heindler@kuleuven.be)

Aim
Highly adapted icefish (Notothenioidei) inhabit the Southern Ocean

surrounding Antarctica. Rapid environmental change and increasing

human impact is not only challenging for these peculiar fish, but also their

prey items. For many of these species it is even unknown, on what they prey

upon. However, this kind of information is important in regulating

conservation measures and protecting ecosystem functions.

Application
Next to global change, also global fisheries are

expanding towards the poles, putting more pressure

on these ecosystems. Solid understanding of local

food webs and their interaction is needed, to

advance conservation measures and/or sensible

management.

Ecology –

Meta barcoding of Antarctic fish: prey item 

compostioin in a changing ecosystem

mailto:Filip.Volckaert@bio.kuleuven.be
mailto:franz.maximilian.heindler@kuleuven.be


This is a great opportunity for students with interest in marine polar biology & genetics!

This project involves molecular laboratory techniques (DNA extraction, PCR, gel

electrophoresis) and statistical examination the prey item composition of the

stomachs

Ecology –

Meta barcoding of Antarctic fish: prey item 

compostioin in a changing ecosystem

Trematomus hansoni



Human parasites - ERASMUS

Can tropical diseases set foot ashore in Europe? 

Experimental infection studies Bulinus snails, 

the intermediate host of schistosome parasites 

Dr. Tine Huyse 



Promotor: Prof. Dr. Filip Volckaert (filip.volckaert@kuleuven.be, 016 32 39 72)

Dr. Tine Huyse (tine.huyse@kuleuven.be, 02 769 57 63)

Prof. J. Boissier (Univ. Perpignan, France)

Aim: Schistosomiasis or bilharzia is a major poverty-related disease which affects over 

200 million people worldwide.  It has recently been introduced in Corsica (F). Here 

we want to understand the risk for new disease outbreaks in Corsica and other 
European countries by documenting the snail and parasite survival under different 

climatic conditions.  You will perform snail infection experiments under different 

abiotic conditions in order to understand parasite survival, infectivity and longevity. 
This will also generate the strongly needed parameters to feed modeling 

approaches that aim to understand and estimate the risk of disease emergence in 

other European countries. 

1. Experimental snail infections in Perpignan University (France)

2. Analysis and writing at the Royal Museum for Central Africa and KU Leuven (Belgium)

Justification: to estimate the risk of disease emergence in other European countries.

Evolutionary ecology – Erasmus
Can tropical diseases set foot ashore in 

Europe?Experimental infection studies Bulinus snails, 

the intermediate host of schistosome parasites 

mailto:filip.volckaert@kuleuven.be
mailto:tine.huyse@kuleuven.be


Life cycle Schistosoma Schistosome parasite                    Bulinus snails infection experiments 

Evolutionary ecology – Erasmus
Can tropical diseases set foot ashore in 

Europe?Experimental infection studies Bulinus snails, 

the intermediate host of schistosome parasites 



Nice to remember…

Our research involves :

- field sampling

- lab work 

- collaborative research

- excellent tutoring

- international contacts

- useful societal applications

For information consult bio.kuleuven.be/eeb/lbeg and 
https://wet.kuleuven.be/apps/thesis

Please drop by at our lab for information!

http://bio.kuleuven.be/eeb/lbeg
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