
   Last updated 13 October 2022 

Kansliet för biologiutbildningarna, Institutionen för biologi och miljövetenskap 1 (81) 
E-post: education@biology.gu.se  
Besöksadress: Medicinaregatan 18 (”Zoologen”) 
Postadress: Institutionen för biologi och miljövetenskap, Göteborgs universitet, Box 463, 405 30 Göteborg 
 

Biology projects – Biologi-projekt 
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Applied projects (internship)  

Projektförslag för examensarbeten på Master- och 
kandidatnivå, samt verksamhetsförlagda projekt 

 

This list is compiled by Lotta Kvarnemo (lotta.kvarnemo@bioenv.gu.se). It is not a complete list of 
all student projects available at the departments of Biological and Environmental Sciences 
(BioEnv) and Marine Sciences. See also the respective webpages (see below) for more 
suggestions and contact information. 

Please note that for all external projects (outside GU), an internal supervisor has to be identified. 
In many cases, such supervisors are indicated in the adverts below, but if not, you are expected to 
be active in finding an internal supervisor that is willing to take on the task! 

 

More information 
Please see the biology-pages at the Student portal for general information about degree project 
courses in biology (mainly in Swedish): https://studentportal.gu.se/minastudier/science/student-
biologi/examensarbete 

At the Department of Biological and Environmental Sciences pages at the Student portal you find 
lists of previous projects: 
https://studentportal.gu.se/minastudier/bioenv/examenskurser/genomforda-projekt--biologi. At 
the external pages, www.gu.se/biologi-miljovetenskap, you find an overview of all researchers (= 
your potential supervisors) at BioEnv and their favourite topics:  

• www.gu.se/biologi-miljovetenskap/var-forskning 
• www.gu.se/en/biological-environmental-sciences/our-research 
• www.gu.se/biologi-miljovetenskap/om-oss/kontakt 
• https://www.gu.se/en/biological-environmental-sciences/about-us/contact 

You find similar information for the Department of Marine Sciences:  

• https://www.gu.se/marina-vetenskaper/om-oss/personal/forskare-och-larare 
• https://www.gu.se/en/marina-vetenskaper/about-us/staff/researchers-and-teachers 
• https://studentportal.gu.se/minastudier/marine/projektkatalog-degree-project 
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SEG – the Salmonid Ecology Group 

 

  

 

• We study the behaviour and ecology of salmonids in the field and the lab  

 

• Our research addresses both basic and applied problems  

 

• We use a network of national and international collaborators  

 

Interested in doing Bachelor projects, Applied projects or MSc projects?  

 

Contact: Johan Höjesjö: johan.hojesjo@bioenv.gu.se  

 

Website for the Salmonid Ecology Group: https://seggothenburg.com 
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Behavioural studies            Field studies                          Tiger trout hybrid 
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Plant Molecular Biology 
Master projects supervised by Cornelia Spetea Wiklund research group at BioEnv 

 

Chloroplast ion channels/transporters in Arabidopsis  
 
The aim of the project is to understand how ions move 
across chloroplast membranes and their role in 
regulation of photosynthesis in a fluctuating light 
environment. The project involves use of molecular 
biology, protein analyses and chlorophyll fluorescence 
in Arabidopsis wild type and knockout mutants. Types 
of proteins in focus: Mg2+ and Ca2+ 
channels/transporters. 

 

 

Improving photosynthetic energy 
conversion for biomass production 
in microalgae 
The aim of this project is to find suitable algae 
strains for whole year production of renewable 
biomass on the Swedish west Coast. The project 
involves screening a collection at UGOT using 
chromatographic and photo-synthetic methods 
for strains with high lipid production and good 
acclimation to a dynamic light environment.  

 

If interested, contact Cornelia for details at 
cornelia.spetea.wiklund@bioenv.gu.se.  
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Plant Molecular Systematics projects 
 

The study system: Silene, a plant genus of c. 700 species.  

Some species contain both hermaphroditic and male-sterile 
individuals and have been used as evolutionary biology models for 
sex evolution. Polyploidy (whole genome duplication) has occurred 
several times in the genus, with both hybrid and non-hybrid origins 
of specific polyploid species. 

My research group uses NGS data to understand the phylogenetic 
relationships among species and to make species delimitations.  
What species are, and how they should be delimited from one 
another, has been one of the major practical challenges in the entire history of biology.  Although 
morphological, anatomical, chemical and other features have been heavily used in the past, this has 
not always proven satisfactory in some groups of plants.  New statistical tools have enabled the 
development of a method of species delimitation that uses many gene phylogenies to do this in a 
more objective way that has bene done previously. 

Student projects primarily based on data analysis, using our existing data sets, can be developed to suit 
a student’s interests. 

 

Interested? Contact: bengt.oxelman@bioenv.gu.se 

 

  

https://en.wikipedia.org/wiki/User:Sannse 
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Seed rain in northern mountains - variation among 
years related to climate regimes  

 

15 hp 

 
Within the ITEX (International Tundra Experiment) network, several side projects have been initiated at 
many of the field stations across the pan-arctic tundra. At the Latnjajaure site in northernmost Swedish 
Lapland, we are focusing on various aspects of the cryrosphere in relation to climate change impacts. 
Therefore, we are not only dealing with the highly specialized plant communities in topographic 
depressions (snowbeds), but also, more interestingly, how these plants are connected within a 
landscape matrix. We have deployed seed traps in open tundra (with less snow cover) as well as in 
snowbeds, and all these samples are now available for analysis. For identifying species from seed 
morphology, we have an extensive reference collection at BioEnv. The overarching science questions for 
this project is if variation in seed rain among years is related to climate regimes.  

This project can be done any time of the year! 

 

Interested? Contact: ulf.molau@bioenv.gu.se 

 

NB This study has been designed and the seeds collected by Ulf Molau, professor emeritus at BioEnv. 
He will therefore act as “external” supervisor. Internal supervision can potentially be provided by Lasse 
Tarvainen and/or Johan Uddling. 
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Fish eco-physiology  
 

Overview and background  

Our group‘s research addresses questions in eco-physiology and stress biology of fish, particularly as they 
relate to integrated cardiovascular and respiratory functions. We are broadly interested in how fish 
interact with their environment, and how they respond and acclimate to environmental (e.g. 
temperature, hypoxia and salinity) and man-made stressors (e.g. climate change, aquaculture-related).  

 

We look for highly motivated students to take on research projects as a masters or bachelors thesis. Most 
student projects involve animal experimentation and you will receive training in various advanced surgical 
and in vivo experimental techniques. Experimental work is performed at the Dept of Biological and 
Environmental Sciences (Zoology building, Medicinareberget). Your project will typically be performed 
and co-supervised within the framework of ongoing research projects of the groups’ PhD students or post-
docs. All projects, particularly those at MSc. level (45-60 hec), address novel and relevant questions at the 
forefront of fish eco-physiological and aquaculture research, and will be designed with the aim to provide 
data suitable for presentation at scientific conferences and publication in scientific journals.  

 

Examples of current research themes  

 

• Mechanisms of temperature tolerance and linkages to cardiorespiratory and neural functions  
• Cardiorespiratory interactions and metabolic plasticity to aquatic warming and hypoxia  
• Role of cardiovascular and metabolic adjustments in osmoregulation and salinity tolerance  
• Stress biology and welfare of fish in aquaculture  

 
 

Contact and information  

 

Please contact Professor Erik Sandblom (Dept. of 
Biological and Environmental Sciences, GU) for 
further information and to discuss currently 
available projects in the group.  

 

Email: erik.sandblom@bioenv.gu.se  

Phone: +(46) 703 
286358  
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Control of gut activity 
Contact: Catharina Olsson c.olsson@bioenv.gu.se 

Part of the ECG-group (Ecophysiology: Cardiorespiratory & gastrointestinal) 

For an animal to survive and thrive they must not only eat, but food must be broken down to molecules 
that can be taken up and distributed throughout the body. In most cases, this is done by more or less 
specialized alimentary organs. In vertebrates, the gastrointestinal tract is a tube-like structure with clear 
regional differences in both morphology and function. 

Proper timing of gut activities like secretion and motility is essential for optimal processing and 
transportation of the food. Hence, the gut is under strong internal and external control by e.g. nerves and 
hormones but also other cells like interstitials cells of Cajal (ICCs) are involved.  

I my research I look at different aspect of this control, focusing mainly on the effect on smooth muscle 
activity (“gut motility”). Too much or too little contraction may cause severe problems like malnutrition, 
bacterial overgrowth and accumulation of waste product, not to mention the pain we all are familiar with 
when the gut is not functioning like it is supposed to. Most studies are done with different fish species as 
models. 

Possible projects? 

Depending of the length and level of the project, we can offer a variety of different topics. The main research 
questions include basic physiology as well as more applied ecophysiological aspects. Examples: 

• How is gut control and performance affected when sea temperature increases? 

• How do nerves, smooth muscles and ICC.S communicate with each other? 

• Are there regional differences in the distribution and subtypes of ICC:s? 

• How is gut motility affected by different types of food? 

The projects involve a variety of different methods from in vitro/in vivo methods where we register got 
movement to immunohistochemistry to look at the distribution and classification of cell types in tissue.  

Please contact me to discuss more! 

Read more at: www.gu.se/forskning/magtarmkanalens-fysiologi 

 

Two types of nerve cells in the enteric nervous plexus of  shorthorn sculpin 
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Functional genomics of marine diatoms 
These projects are suitable as Bachelor (15 hp/hec) or Master degree projects (30-60hp/hec).  

Background 
Diatoms perform around 20% of global photosynthesis and thus play a crucial role 
in the world’s carbon assimilation. They are also central to global biogeochemical 
cycles through the mineralization of silica, carbon and nitrogen. The long-term goal 
of our research is to understand the genetic and molecular mechanisms underlying 
the success of marine diatoms within the phytoplankton communities and how this 
will be affected by ongoing climate change. The model species is Skeletonema 
marinoi (see right), a chain-forming diatom that is abundant in coastal regions 
worldwide. Along with the recently completed genome sequence, genetic 
transformation of S. marinoi has now been developed and the molecular tools for 
identifying the genomic insertion site in each transformant. Many of these 
insertions disrupt native genes, thereby creating specific loss-of-function mutants. 
These transformants are now part of a larger S. marinoi mutant collection (SMMC) 
that will be used to link gene function to different diatom characteristics. 

Project ideas 
Phenotypic screening of the SMMC 

The student will use the SMMC to search for mutants affected in important 
physiological traits, such as nutrient uptake and assimilation (e.g., Fe, Si, N),adaptation 
to different environmental factors (salinity, temperature, pH) or chemical sensitivity 
(e.g., heavy metals, pharmaceuticals). 

Generation, identification and characterization of mutant lines 

The student will use the developed transformation method to generate additional 
mutant lines in order to map the genomic insertion site within each. Depending on the 
gene identity in each mutant, the resulting phenotypes will be examined to determine 
the specific function of each gene and their significance for S. marinoi growth and 
development. 

The microbiome of diatoms 

Each diatom is surrounded by a very specific set of microorganisms. Eight of these have 
been isolated from the Skeletonema culture. The student will try to determine a specific 
role for one or more of these bacteria involved in their interaction with the diatom.  

 

Methods 
Depending of the project, students will use techniques such as DNA/RNA extraction, PCR, gel 
electrophoresis, cell culturing, light and fluorescence microscopy, chlorophyll fluorescence 
measurements, GC/LC-MS, DNA sequencing, bioinformatics. 

 

Interested, want to know more or have any questions? Contact: Professor Adrian Clarke 
(adrian.clarke@bioenv.gu.se), Dr. Oskar Johansson (oskar.johansson@bioenv.gu.se)  
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Creating a transcription factor (TF) database linked to 
saline resistance in wheat 

 

We are looking for a motivated student that will develop a web database for transcription factors (TFs) 
with focus on TFs that regulate functional genes involved in saline resistance in wheat 

 

We work with transcription factors (TFs) related to salt and wheat as part of an EU funded sustainable 
saline farming project. With the recent release of the wheat genome in November 2018, we identified 
several TF genes using the newly released wheat genome (IWGSC). Thus, earlier whole analyses were 
based on the older wheat genome and so the current wheat TF data available for the scientific community 
is not complete. This became very clear for us as we published a paper about the TF family WRKY (Hassan 
et al 2019) where we identified several more TF genes with the help of an applied project worker who 
became co-author. 

 

This project aims to build a database containing all TF families (more than 20)  in wheat related to saline 
resistance. We will collaborate with researchers at Karolinska Institute, Stockholm University. We will use 
a large number of bioinformatics tools to extract TF from existing public databases to build the new 
database.  

 

We do have a project in Bangladesh where we have improved existing local wheat varieties to become 
more salt tolerant. This database output will be used to improve molecular breeding of wheat to help 
fight hunger and poverty in developing countries. As a student we will include you as co-author if you 
contribute with important work necessary for the forthcoming publication. 

 

Contact persons:  Prof Henrik Aronsson (henrik.aronsson@bioenv.gu.se)  

Dr Selvakumar Sukumaran (selvakumar.sukumaran@bioenv.gu.se) 
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Host animals of tickborne encephalite virus  
 

Tickborne encephalite virus (TBEV) is transmitted to humans via ticks and is one of the fastest growing 
infectious diseases in Sweden. Those infected by TBEV risk severe neurological symptoms, which happens 
in 20-30% of the cases. The symptoms may also last for a very long time. In the Västra Götaland region, 
the number of cases has increased significantly during the last 10 years. TBEV was previously prevalent in 
the Stockholm region and has subsequently spread along the Göta Kanal to the Västra Götaland region. In 
Gothenburg 7 patients have been infected in the Änggårdsbergen area, and during the last couple of years 
4 ticks carrying TBEV have been found in a 30x30 meter area near Lake Finnsmossen. Tickborne viruses 
like TBEV normally circulate between ticks and a specific host animal, and humans are not the ultimate 
goal of the virus. 

The purpose of this project is to find out which animals in this particular area that carry TBEV. By better 
understanding how TBEV survives and is transmitted, our means to track and possibly control the spread 
of this virus will increase. 

The project can be implemented as one or more projects of different character. The goal is to find the 
unknown host animal, but to also be able to generalize the outcome of the study to other areas. We want 
to get as complete a picture of the biodiversity in the area as possible. The area in question is thus in need 
of a thorough survey, primarily of animals, but also a floristic survey is a possible project or part of a larger 
project. The survey of animals will be implemented by field observations and trapping, but also eDNA or 
other forensic methods may become involved. The surveys will primarily take place during the spring and 
summer, but year round surveys targeting particular species may be of interest. The exact design and 
extent of the project will be decided depending on the interest, ambition and time available to the 
interested student. 

I seek one or more motivated students interested in making a faunistic or floristic survey, with a potential 
to make a breakthrough regarding our knowledge about the lifecycle of TBEV.  

 

Level: The project can be scaled to suit both a Bachelor degree project, Master degree project, or Applied 
project in Biology.  

Interested? Contact: Urban Olsson urban.olsson@bioenv.gu.se 
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Ocean acidification 
 

     

 

My laboratory, based at the Kristineberg marine research station, investigate the impact of global changes 
on marine species and ecosystems. We aim at better understand future environmental changes to be able 
to inform managers and policy makers. 

The ocean provides a vital benefit to human society by absorbing one-fourth of all man-made carbon 
dioxide (CO2) released into the atmosphere, thus substantially limiting climate change. However, oceanic 
CO2 uptake comes with a cost. Known as the ‘other CO2 problem’, ocean acidification is a new and emerging 
challenge for sustainable development and ocean governance. In short, the term describes a series of 
chemical changes occurring when atmospheric CO2 dissolves in seawater, with potentially dire 
consequences for marine organisms, ecosystems and the services they provide. Over the last 15 years, we 
have been studying the consequences of this ocean acidification including questions such as: 

ü How can we identify winners and losers? What species are able to cope with ocean acidification 
and what species are likely to be negatively impacted? 

ü What are the physiological mechanisms allowing acclimation to ocean acidification? 
ü What are the transgenerational effects of ocean acidification? Is there enough genetic variability to 

adapt to the changes to come? 
ü How does ocean acidification interact with other environmental changes? 
ü What will be the consequences of ocean acidification on Swedish seafood? 

Do not hesitate to contact me if you are interested in joining our team and develop a research project.  

Contact: sam.dupont@bioenv.gu.se   
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Genetic assessments of biodiversity in the Koster 
National Park 

Time effort: 15-60 HP 

Earliest possible start: Jan 2020 
 

In this project you will use different genetic monitoring devices to assess status and changes of 
biodiversity in the coastal environment of the Koster National Park. To this end you will be able to deploy  

Artificial Reef Monitoring Structures, so-called ARMS (http://www.arms-mbon.eu/), as well as take 
sediment, plankton, and microbial samples. The samples will be processed further for genetic analysis. 
Sampling will take place between May and June and you will be able to analyse genetic sequence data 
from samples collected in 2018. The initial scientific purpose of the project is to identify newly arrived 
Non-Indigenous Species (NIS) and track the migration of already known NIS. If appropriate you can also 
focus on alternative or additional scientific questions, such as e.g. compare communities across different 
environmental gradients, habitats and locations. The project is part of an international network 
(http://www.arms-mbon.eu/), which has similar deployments across Europe and in the Polar Regions.  

For more information, please contact Matthias Obst (matthias.obst@marine.gu.se) at the University of 
Gothenburg. 
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Explore trends in biodiversity with citizen science and 
artificial intelligence  

Time effort: 15-60 HP, Earliest possible start: any time, Supervisors: Matthias Obst, Per Bergström 

The Kosterhavets National Park is Sweden's first marine national park. The area contains a highly diverse 
and unique marine ecosystem that is under active protection and management since 2009. Close to the 
bottom of the Koster Fjord the conditions are very similar to those in the open Atlantic ocean and there 
are many bottom dwelling species living here, which are otherwise only found in deep Atlantic waters. 
Large sponges, starfish and cold-water corals are some of them. But how well protected are these 
communities? Today, we still don't know very much about the health status of the seafloor habitats. 

We want to know how climate change and human activities influence the environmental conditions and 
the fauna of this area. We also want to know, which positive effects the protection of the area had on the 
seafloor habitats. In order to study the long-term changes on the sea floor and understand what effects 
the protection status of the park has; we can use the images and movies collected with Remotely 
Operated Vehicles (ROVs) in the Kosterhavets National Park or other regions on the Swedish West coast. 

In this project you will work with data experts and marine biologists to further develop our citizen science 
platform Koster Seafloor Observatory and further validate artificial intelligence (AI) algorithms that 
recognise key ecological species in the seafloor imagery. The work may also include development of public 
and academic education modules. You can use these algorithms to explore biodiversity data from the 
current and past underwater recordings and analyse how the fauna on the sea floor has changed in 
response to warmer waters, fishing, and protective measures. 

We are a group of marine and social scientists as well as data experts who care about the protection and 
conservation of marine life, particularly the wonderful marine biodiversity of the Swedish West coast. 
Partners include Wildlife.ai, SeAnalytics and Center for Sea and Society, the Ocean Data Factory, and the 
Swedish Biodiversity Data Infrastructure.  

For more information about this project, please contact Matthias Obst (matthias.obst@marine.gu.se).  
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Nano-Ecotoxicology  

 
Master, 45 or 60 credits 

 

Are nanoparticles harmful to aquatic organisms? 

General background 

Nanomaterials (nanoparticles) are 1-100 nm large materials (particles) which have extraordinary 
physicochemical properties. Nanomaterials can be found in a variety of products we use every day. They 
are, for example, used as antibacterial agents in children’s toys and textiles, as functional ingredients (e.g., 
as colorant) in food, as UV-filters in cosmetics and sunscreens, as biocides in anti-fouling paints (e.g., for 
boats and house facades), and as pesticides in agriculture. Many of these nanomaterials enter the sewage 
system (e.g., they are released during cloth washing, are washed off the body during showering, or are 
egested with the urine/feces). However, often they cannot be removed by current wastewater treatment 
technologies and therefore are eventually discharged into the aquatic environment together with the 
treated wastewater. Furthermore, many nanomaterials are directly released into streams, lakes and the 
ocean (e.g., due to sunscreens being washed off the body during swimming, due to weathering 
/disintegration of anti-fouling paints, or due to agricultural runoff). The production, use and release of 
nanomaterials into the environment it expected to continue to increase. Therefore, exposure of aquatic 
organisms to nanomaterials is inevitable. This gives rise to concern, as many nanomaterials (nanoparticles) 
are probably able to surpass biological barriers (e.g., gill and gastrointestinal epithelia, blood brain barrier). 
Furthermore, nanomaterials have a high surface reactivity, which increases the risk of harmful interactions 
with biological macromolecules (e.g., proteins, enzymes, lipids). Moreover, many nanomaterials have a high 
adsorptive capacity, that is, they may adsorb and carry other pollutants into the organism (Trojan horse-
effect). However, Today, we still have very limited knowledge on toxicodynamics and toxicokinetics of 
nanomaterials in aquatic organisms.  

 

Our research 

With our research, we aim at filling important gaps of knowledge related with 

• Molecular and cellular mechanisms of nanoparticle toxicity  
• Bioaccumulation of nanoparticles 
• Fate and effect of nanoparticles in aquatic food webs (trophic transfer) 
• Mixture toxicity effects of nanoparticles and organic chemical pollutants 
The increased understanding of how specific properties of nanomaterials are linked to their toxicity will 
help us to better manage the environmental risk associated with nanomaterials currently used in products 
and develop nanomaterials which are safe-by-design. 

 

Your project 
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At present, we have several large research projects addressing highly topical research questions in nano-
ecotoxicology and we look forward to welcome interested and highly motivated students to carry out their 
degree project (Bachelor or Master’s thesis) within this novel and exciting field.  

Degree projects in our group typically address a well-defined research question (usually a small scientific 
problem) related with one of the ongoing research projects. The project/study is planned together by the 
supervisor and the student, offering you the possibility to include your own research interests and learning 
goals (e.g., interest in a specific method). In general, projects are well structured and comprise a series of 
experiments, which –depending on the results obtained– may give rise to a conference contribution and or 
scientific publication. You will receive training in the scientific method and a variety of important laboratory 
techniques before and during your project. The spectrum of techniques varies dependent on the research 
question addressed. Typically, it encompasses nanomaterial characterization techniques (dynamic light 
scattering, transmission electron microscopy), cell culture-techniques and or working with live fish (or 
aquatic invertebrates), different molecular biology and biochemical techniques (cell/tissue 
homogenization, preparation of subcellular fractions, RNA isolation and quantification, cDNA synthesis, 
qPCR, enzyme activity assays, toxicity assays), as well as measurement of physiological and behavioral 
endpoints. In addition, while carrying out your degree project in our group, you will gain an insight into how 
it is to work in an international, multi-cultural research environment.  

Contact 

If you are interested in carrying out a degree project in nano-ecotoxicology, would like to have more 
detailed information on potential projects, and or discuss own project ideas, you are very welcome to stop 
by and or contact me/us via email. 

 
Email: tobias.lammel@bioenv.gu.se 
 
Visiting Address 
Medicinaregatan 18A (Zoology building), Floor: 3; Room number: 556  
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Fish cell-based in vitro methods  

 
Master, 45 or 60 credits 
 

Can we use alternative methods to predict the toxicity of chemical substances 
and thus avoid animal testing?  

General background 

Chemical substances placed on the European market need to be assessed if they are hazardous to the 
environment including aquatic organisms. Most regulatory frameworks (e.g., REACH) demand that 
chemicals with a specific set of properties and annual production above a given threshold level are tested 
for their acute toxicity, bioaccumulative potential and long-term toxicity in fish. Acute toxicity, 
bioaccumulation and long-term toxicity is typically tested on live animals (in vivo-studies). In vivo studies, 
however, are not only expensive but also, and above all raise strong ethical concerns due to suffering and 
killing of animals.  

During recent years enormous efforts have been undertaken to develop alternative test methods which can 
help to reduce the amount of animals used in chemical toxicity testing (3R’s = Reduction, Refinement, 
Replacement of animal tests). However, most efforts have concentrated on developing methods to predict 
chemical toxicity in humans. Alternative methods that can predict the toxicity of environmental pollutants 
in aquatic vertebrates are still scarce.  

 

Our research 

In our laboratory, we aim at developing alternative test methods based on continuous fish cell lines, which 
can help to reduce the number of fish that nowadays is used in regulatory chemical toxicity testing.  

For instance, in the sph3roiD project we aim at developing an organotypic in vitro model from a fish liver 
cell line which can be used to assess and predict hepatic clearance, bioaccumulation and chronic liver 
toxicity testing of chemical substances in fish (including manufactured nanomaterials).   

For this purpose, we grow (culture) fish liver cells in form of three-dimensional (3D), spherical micro-tissues 
(so called spheroids or organoids) which assists in restoring liver-specific properties (e.g., high expression 
levels of detoxification enzymes) and better mimics the original tissue/organ environment.  

 

Your project 

Each semester (spring and autumn) we offer one highly motivated student to work with us in the sph3roiD 
project (see above). The student will be directly involved in the ongoing research activities, i.e., work at the 
forefront of research in this exciting emerging area. The project will address a well-defined research 
question (i.e., a small scientific problem), which can be successfully addressed within the time you have 
available of your thesis. In general, we aim that students get the possibility to convert their results into a 
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conference contribution and or scientific research article, which may give them an advantage during 
potential later PhD applications. As a Bachelor or Master student in our group, you will receive training in 
the scientific method and a variety of important laboratory techniques. The spectrum of techniques varies 
dependent on the specific research question addressed, but typically includes different cell culture-
techniques (freezing/thawing of cells, maintenance and sub-culturing of cells, seeding of cells, cell 
homogenization, preparation of sub-cellular factions, etc.), molecular biology techniques (RNA isolation and 
quantification, cDNA synthesis, qPCR), biochemical techniques (protein determination, enzyme activity 
assays, cytotoxicity assays), and microscopy techniques (e.g., sample preparation for light, fluorescence and 
or electron microscopy, image analysis). In addition, carrying out your degree project in our group, you will 
gain experience in working in an international, multi-cultural environment.  

Contact 

If you are interested in carrying out a project at the interface of environmental science, cellular toxicology, 
and tissue engineering, and would like to have more specific information on current projects you are very 
welcome to stop by or drop me an email. 

 
Email: tobias.lammel@bioenv.gu.se 
 
Visiting Address  

Medicinaregatan 18A (Zoology building), Floor: 3; Room number: 556  
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Ärvbarhet i natal spridning hos en ortstrogen fågelart 
 

Spridningsbenägenheten hos djur påverkas både av miljöfaktorer och individens 
genetiska konstitution. Det här projektet syftar till undersöka graden av ärvbarhet 
(heritabilitet) i natal spridning hos sydlig kärrsnäppa, och bygger på en statistisk 
analys av redan insamlade data.  

Genom att jämföra spridningsbenägenhet och spridningsavstånd i relation till 
födelselokalen (natal spridning) hos föräldrafåglar och deras ungar, får vi en 
uppfattning om den genetiska basen för spridningsbeteende. 

 

Handledare: Donald Blomqvist, GU (donald.blomqvist@bioenv.gu.se) och Veli-
Matti Pakanen, GU/University of Oulu (veli-matti.pakanen@oulu.fi) 
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The role of sphingosine-1-phosphate in fetal blood cells 
 

Level: The project is suitable as Bachelor degree project, Master degree project, or Applied project in 
Biology. Start: Flexible.  

Interested and want to know more or apply? Contact: Anders Nilsson, anders.k.nilsson@gu.se, Phone: 
0768-119337 

General background 
Sphingosine-1-phosphate (S1P) is a potent lipid mediator with well-described and versatile biological roles 
mediated through its binding with S1P receptors 1-5 (S1PR1-5). S1P in plasma is produced by red blood 
cells (RBCs), platelets, and endothelial cells. S1P has a key role in vascular development and angiogenesis; 
mice that are unable to synthesize S1P die early during embryogenesis. There is evidence that S1P 
produced by RBC is particularly important during embryonal life.  

 

Project description 
Human infants born extremely preterm (before 28 weeks of pregnancy) receive frequent RBC 
transfusions. In fact, almost two-thirds of the baby's own blood is exchanged to donor RBCs during the 
first two weeks of life. The blood product used in these transfusions come from adult donors. It is not 
known if fetal and adult RBCs differ in their ability to synthesize and carry S1P. 

To answer this question, we want to compare blood from human umbilical cord and blood from adult 
donors.  

The student will extract and analyze S1P content and S1P synthesis capacity of different blood fractions 
from umbilical cord and adults. A combination of different biochemical methods and analysis with liquid 
chromatography connected to mass spectrometry will be used.   

 

Supervision 
The student will be supervised by Dr. Anders Nilsson (Department of Clinical Neuroscience) and Assoc. Prof. 
Mats Andersson (Department of Biological and Environmental Sciences). Lab work will be conducted at the 
“Botan” building and possibly at Sahlgrenska Östra Sjukhuset.  
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How will Arctic and alpine plants respond to climate change? 

What are the consequences of vegetation change for the functioning 
of Arctic ecosystems? 

 

The Arctic and alpine areas of the world are warming much faster than the global average. We aim to 
understand how tundra plants will respond to this rapid change, and what the consequences of this 
are for the services and functions that tundra ecosystems provide. 

Project description:  

We (the EDGE lab, edge-ecology.com) conduct research on many topics related to tundra vegetation 
change, including (1) understanding the relationships between temperature and plant traits (e.g. 
canopy height, leaf nutrient content, the timing of leaf green-up and flowering) across scales, from 
an individual plant to the entire tundra biome, (2) exploring the potential for phenological and 
functional traits to predict a species’ response to temperature change, (3) linking vegetation change 
to changes in ecosystem functions such as carbon and nutrient cycling, (4) exploring the biotic and 
abiotic limits to species’ range shifts in the face of climate warming, and (5) investigating the 
consequences of tundra vegetation change for pollinators. 

We are especially looking for students who are interested in conducting field work in the Arctic (e.g. 
Latnjajaure, Greenland or Svalbard), but several projects are available for students interested 
primarily/only in data analysis. There is also a possibility to work on “big data” synthesis using a 
tundra-wide database of community composition change and functional traits (e.g. 
https://tundratraitteam.github.io). 

Sound interesting? Please send an email to Anne Bjorkman (anne.bjorkman@gu.se). 
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Mechanisms of animal behaviour 
 

Contact: Dr Lynne U. Sneddon: lynne.sneddon@bioenv.gu.se 

My laboratory is interested in understanding the mechanisms underlying animal behaviour to 
address how physiology underpins behavioural responses and how external factors affect such as 
climate change affect behavioural and physiological phenotype. My research also explores questions 
in applied welfare of aquatic animals to understand how the impact of procedures in aquaculture, 
the laboratory and in the ornamental industry affect fish. These projects are suitable for 
undergraduate and Masters students. 

 

Projects are varied and include: 

1. Welfare of fish using behavioural  and physiological techniques 
2. Neurobiology of processing external stimuli in larval zebrafish 
3. Impact of pharmaceuticals on behaviour of anemones, crustaceans and fish 
4. Impact of climate change on aquatic invertebrates and vertebrates 
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Ecology and ecotoxicology of aquatic biofilms for 
pesticides biodegradation 

Project description 
Aquatic biofilms are benthic communities of microorganisms 
(bacteria, cyanobacteria, algae, fungi and protozoa) that control many 
biochemical cycles in aquatic ecosystems, and at the same time are 
very sensitive to toxicants exposure. To date, the role of biofilms to 
biodegrade hazardous substances and reduce their toxicity in 
freshwater ecosystems is not well known. This project aims to 
quantify the capacity of river biofilms to degrade pesticides, to 
identify microorganisms associated with higher pesticides 
biodegradation rates and, to determine enzymes and genes that 
participate in the metabolic pathways of biodegradation. The ultimate 
goal of this project is to provide crucial inputs about the potential of 
aquatic biofilms for pesticides bioremediation in polluted rivers. 

 

Tasks / potential sub-projects 
• Isolation and characterization of several benthic microbes from river sediments and stones, 

using microbiological and biomolecular techniques 
 

• To quantify the capacity of aquatic biofilms to degrade pesticides when:  
- exposed to single compounds or mixtures of pesticides 
- microorganisms growing alone or in microbial consortium  
- under different temperature and organic matter concentrations 

 
• To assess toxic effects of selected pesticide compounds on microbes (microalgae, bacteria 

and fungi) when exposed alone or in combination 
 

• To identify microorganisms associated with higher pesticides biodegradation rates, enzymes 
and genes that participate in the metabolic pathways of biodegradation 

 

Methods 
Approaches included in this project are: field sampling, microcosms experiments or microbial dose-
response toxicity assays. Techniques to be applied, include: isotope and radiolabeled compounds, 
flow cytometer, chlorophyll fluorescence techniques, microbial DNA/RNA extraction, gene 
amplification (PCR/qPCR), sequencing, bioinformatics, enzymatic activities. 

 

Application 
Within this project it possible to find sub-projects for students interested in do an Applied project, 
Bachelor Degree project or Master Degree project. Interested? Contact: Associate professor Natàlia 
Corcoll (natalia.corcoll@gu.se) to discuss possibilities and mutual interests.  
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Toxicity assessment of plastic materials 
 

Plastic products may contain hundreds of chemicals, some of which are known to be toxic. Previous 
studies have shown that exposure to microplastics can have deleterious effects on invertebrates and 
fish species, including oxidative stress induction, DNA damages, hepatotoxicity, feeding behavior, 
impacts on cellular energy allocation, effects on reproduction and mortality.  

The aim of this project is to assess and compare the toxicity of different types of plastic polymers 
and/or plastic-associated chemicals, by studying the effects of different plastic products and/or 
plastic extracts on model aquatic organisms. The student will be in charge of conducting bioassays on 
invertebrate and/or fish species. The main tasks will consist in exposing organisms to the test 
materials, sampling, sample analysis (incl. t.ex. biochemistry, histology, gene expression analysis, 
teratogenicity, effects at the individual level: survival, growth), data analysis and result 
interpretation. 

 

This project is suitable for Bachelor’s or Master’s students, and will be conducted at the Zoology 
building. 

Contact: Bethanie Carney Almroth (bethanie.carney@bioenv.gu.se) 
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Scandinavian coastal bivalves — conservation status 
and interactions with invasive Pacific oyster 

Ane Timenes Laugen, Centre for Coastal Research, University of Agder (UiA), Kristiansand (NO) 

Åsa Strand, IVL Swedish Environmental Institute, Kristineberg Center, Fiskebäckskil (SE) 

 

Our bivalve research group can offer several types of projects in conservation biology for BSc- and 
MSc-level students. Please contact us for further discussions about your specific skills and interests. 

Possible topics (a non-exhaustive list) 

1. Using the invasive Pacific oyster as a resource 
2. Managing the Pacific oyster in different invasion zones in Scandinavia 
3. Ecological effects of the Pacific oyster invasion 
4. Modelling the direction and speed of the geographic range expansion of the invasive Pacific 

oyster in Scandinavia 
5. How efficient is citizen science data to follow the Pacific oyster invasion in Scandinavia? 
6. Developing methods for estimating biomass of coastal bivalves 
7. Testing the efficiency of different survey and monitoring methods of coastal bivalves 
8. Restoring native bivalves (e.g. European flat oysters and blue mussels) 
9. Literature studies to determine the baselines for determining conservation status and future 

management actions to protect native blue mussels and flat oysters 
10. Development of protocols and methods for flat oyster seed production (related to either 

aquaculture or oyster restoration) 
11. Evaluation of effects of temperature on recruitment processes of the invasive Pacific oysters 

 

Workplace 

Some of the projects can (but don’t have to) be computer-based (e.g. 2, 4-6,9) and can thus take 
place anywhere with frequent contact with supervisors through email and videoconference. Other 
projects can be based entirely at the Marine Laboratories at Kristineberg or Tjärnö in western 
Sweden (e.g. 10, 11). A substantial part of the field-based projects (e.g. 1,3,5-6) takes place around 

Our study organisms — Pacific oysters (Crassostrea/Magallana gigas), European flat oysters (Ostrea 
edulis) and blue mussels (Mytilus edulis). 
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the Oslo fjord (Bohuslän, Østfold, Vestfold, Agder), but some of the projects (e.g. 2, 4-6) can venture 
further south along the Swedish west coast and the Danish archipelago, or northwards along the 
Norwegian west coast. We have funds to cover field work expenses, but we encourage prospective 
students to apply for scholarships whenever possible. 

The group 

Ane Timenes Laugen is an evolutionary ecologist by training and is currently interested in sustainable 
use of marine resources and getting students fluent in R. Åsa Strand is an ecologist with a keen 
interest in developing sustainable aquaculture of marine bivalves. We have collaborated on 
Scandinavian bivalve communities since 2010 and have a long track-record on supervising students 
with different backgrounds and interests. Don’t hesitate to contact us for an informal discussion 
about what we can offer and to tailor a project that suits your interests. 

Contact 

Professor Ane Timenes Laugen 
Centre for Coastal Research (CCR) 
University of Agder, Kristiansand, Norway 
ane.t.laugen@uia.no 

Dr. Åsa Strand 
IVL Swedish Environmental Institute 
Kristineberg Center, Fiskebäckskil, Sweden 
asa.strand@ivl.se 

  

Left: European oyster (Ostrea edulis) spat for population restoration trials. Right: Experimental setup for 
blue mussel (Mytilus edulis) restoration trials 

Left: Looking for Pacific oysters in Skåne. Right: Pacific oyster reef in Bohuslän 
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Estimating pup production and BMI of marine 
mammals from drone images 

This MSc-project aims at collecting data from a drone survey of harbour seals in order to estimate 
number harbour seal pups and their body size (BMI).  

 

 

 

The Swedish harbour seal population is slowly 
recovering after decades of over exploitation 
by hunting, and other high-mortality events 
such as viral epizootics. The new, larger 

population size leads to increased competition 
for food especially close to breeding sites. We 
seek evidence of density dependence in the 
population. The current project aims at 
describing the number and size of harbour seal 
pups on some major seal colonies and to 
compare recent estimates to historical data. 

The project will involve the analysis of images 
from drones and is a collaboration between a 
marine mammal ecologist (Karin Harding) and 
an expert in using drones for environmental 
studies (Eduardo Infantes). 
 

We seek a motivated and organized MSc 
student with a strong interest in learning image 
analysis, programming and marine mammal 
ecology. It is important that the student is both 
independent and interested in team work. The 
work will partly be carried out at Kristineberg 
Marine Research Station. 

Interested?  

Contact: Karin Hårding 
karin.harding@bioenv.gu.se 

  

Group web page: https://sites.google.com/view/sealpopulationdynamics/home 

  

New research article: https://doi.org/10.1002/ecs2.3343 

 

Staff webpage Karin:  https://bioenv.gu.se/english/staff?userId=xhardk  

Staff webpage Karin:  https://www.eduardoinfantes.com/ 
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Feeding habits in harbour seals, a comparative study 
This MSc-project aims at collecting and analyzing scat samples from harbour seals and to describe the 
prey species composition and size distribution. 

 

 

 

 

The Swedish harbour seals are reaching 
historical population numbers and the 
question is if density dependence has started 

to act in some colonies, as indicated by 
retarded growth and lower pregnancy rates. 

 

The MSc projects aims at describing current 
prey choice and to compare present day diet 
with a historical sample collected in 1980’th by 
Tero Härkönen (that will be available for 
advise). The project involves processing scat 
samples and to analyse them with regard to 
number and sizes of fish otholiths and to 
analyse genetic data on prey choice. 

We seek a motivated and organized MSc 
student with a strong interest in marine 
mammal ecology, field work, data analysis and 
with good writing skills. It is important that the 
student is both independent and interested in 
team work. The work will partly be carried out 
at Kristineberg Marine Research Station. 

 

Interested?  

Contact: Karin Hårding 
karin.harding@bioenv.gu.se  

  

Group web page: 
https://sites.google.com/view/sealpopulation
dynamics/home 

  

New research article: 
https://doi.org/10.1002/ecs2.3343 

 

Staff webpage:  
https://bioenv.gu.se/english/staff?userId=xha
rdk  
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 Greenhouse gas emissions from coastal marine sinks 
o Project level:  Master students and/or bachelor students 

 

o Contact persons: Maria Asplund, BioEnv, Göteborgs universitet, maria.asplund@gu.se, 
Mats Björk, DEEP, Stockholm universitet, mats.bjork@su.se, Martin Gullström, NMT, Södertörn 
Högskola, martin.gullstrom@sh.se  

 

o Main topic: Marine Ecology or Environmental studies 

 

o Project description: 

Within the international climate debate on strategies to mitigate climate change, there is a key 
focus on natural carbon sinks such as vegetated coastal ecosystems and their reduction of 
greenhouse gas emissions. Our research aims to understand the carbon sink function, the 
greenhouse gas exchange, to identify hotspots of carbon sequestration within the coastal 
seascape environment, and to understand the fate of stored carbon as potential sources for 
greenhouse gas emissions. 

 

This project includes field and experimental studies in coastal shallow-water environments, with 
focus on seagrass meadows and other vegetation-covered habitats. The project aims to assess 
greenhouse gas emission from different shallow-water habitats which are natural carbon sink 
hotspots. An additional focus will be on different aspects influencing the greenhouse gas 
emissions, such as the influence of drift algae belts, epiphytic filamentous algal mats, seasonality 
and changing temperature and seascape configuration. The project has a wide approach and 
can include several different projects. Literature studies connected to the topic is also possible. 
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Characterization of a Swedish new green algal species 
(Ulva, Chlorophyta) 

 

Supervisor: Sophie Steinhagen 

Email: sophie.steinhagen@gu.se 

Marine biology, project for Master students 

 

Green macroalgae of the genus Ulva are ubiquitous inhabitants of marine and brackish coastal waters. 
Several macroalgal species have recently increased, owing to opportunistic lifestyles and the capacity to 
benefit from eutrophication and other anthropogenic impacts. The ability to accurately identify such taxa 
has become much more important. However, the identification of certain macroalgae, such as the genus 
Ulva, is notoriously difficult. Several Ulva species exhibit a strong morphological plasticity and cryptic 
species further complicate exact species identification by classical morphological characters only. By DNA 
barcoding we got first hints that there is probably at least one undescribed green algae species in Swedish 
waters. In a project that will focus on both, classical morphological (microscopy and macromorphological 
observations) and modern molecular species identification (DNA barcoding) you will investigate and 
describe this new entity. Furthermore, you will investigate the life-cycle of this entity by learning 
cultivation methods for macroalgae. 

 

This project is suitable for Master students and includes lab-work, as well as field collection of green 
algae. Project start 2021 (time flexible). 
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Characterization of varying morphologies of the 
Swedish sea lettuces 

 

Supervisor: Sophie Steinhagen 

Email: sophie.steinhagen@gu.se 

Marine biology, project for Bachelor- and Master students 

 

Green macroalgae of the genus Ulva are ubiquitous inhabitants of marine and brackish coastal waters. 
Several macroalgal species have recently increased, owing to opportunistic lifestyles and the capacity to 
benefit from eutrophication and other anthropogenic impacts. The ability to accurately identify such taxa 
has become much more important. However, the identification of certain macroalgae, such as the sea 
lettuces (Ulva), is notoriously difficult. Several Ulva species exhibit a strong morphological plasticity and 
cryptic species further complicate exact species identification by classical morphological characters only. 
Within this project, you will identify the morphological plasticity (variation of optical appearance) of the 
Swedish Ulva species by microspcopy and macromorphological observations. You will match our existing 
genetic database with the morphology of the species and develop a guide for their distribution along the 
Swedish coastline. Furthermore, you will create a classical herbarium to show the varying morphological 
characters per species. Genetic species identification can be included if you are interested in this as well. 

 

This project is suitable for Bachelor- and Master students and includes microscopy, lab-work, as well as 
field collection of green algae. Project start: time flexible. 
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Towards a greener future: sustainable off-shore 
aquaculture of Swedish Sea Lettuce 

 

Supervisor: Sophie Steinhagen, email: sophie.steinhagen@gu.se 

Marine biology, project for Bachelor & Master students 

According to present-day-research, oceans remain the only environment capable for extensive 
agricultural expansion, which is the reason for the constant growth of the aquaculture sector. 
Aquaculture is defined as the husbandry and farming of aquatic animals and plants. Especially 
extractive, photo-autotroph primary producers, such as seaweeds, bare the greatest potential to tackle 
the challenge of providing new and sustainable future resources and the large number of various high 
value compounds imparts seaweeds a wide range of applications. 

Green macroalgae of the genus Ulva are ubiquitous inhabitants of marine and brackish coastal waters. 
Due to their different high-value compounds (proteins, fatty acids, carbohydrates) the emerging 
seaweed aquaculture could profit of its large-scale cultivation potential. Currently, most of the Ulva 
biomass that is needed for industrial applications is cultivated on-shore in tank or pond systems. 
Together with you, we want to find a way to optimize the off-shore cultivability of Ulva fenestrata, the 
northern hemisphere Sea Lettuce. Your project will include working in our off-shore seafarm in the 
Kosterfjord where you will test different cultivation methods and you will run complementary 
experiments on-shore to test best practices for seedling hatcheries.  

This project is suitable for Bachelor or Master students and includes lab-work, as well as field collection 
of green algae. Project start: preferably before April. 
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Evolution of gametes and reproductive traits in marine 
organisms 

Projects can be designed for both bachelor and master’s level  

Contact: Erica Leder (erica.leder@gu.se)  

I am an evolutionary geneticist with broad interests in the evolution of phenotypes, particularly with 
respect to reproduction and mating systems; however, the projects need not involve genetics. 
Additionally, depending on the taxa and the approach used, other co-supervisors will be involved. 
Projects will be based mostly at the marine station in Tjärnö, but if there is a co-supervisor in 
Gothenburg or Kristineberg, the project may take place there.  

Background  

Sperm cells are one of the most varied cell types across 
the animal kingdom which is surprising giving their 
universal function of fertilization of an egg. Many 
organisms, especially crustaceans, have vastly different 
morphology than what we typically think of as a sperm 
cell – the tadpolelike mammalian sperm (in the figure, 
a-d and h-j are crustaceans, from Pitnick et al. 2009). 
Additionally, in the marine environment, many 
organisms have external fertilization, so the gametes 
can be affected by the external environment (salinity, 
pH, pollutants). Sperm are produced in the testes 
through the process of spermatogenesis, and germ 
cells proceed through several sequential steps before 
becoming a functional sperm cell. Due to the 
complexity of varied cell types that are present in testis 
tissue, very little is known about the cell biology and 
genetics of this process except in model organisms. 

There are many interesting questions still to be 
addressed concerning spermatogenesis and sperm 
evolution in fish and marine invertebrates.  

 

In my lab, we currently work on Littorina snails (picture on the right: 
Littorina fabalis). At the Swedish West coast, there are four species from 
the genus Littorina. Two of these species have different ecotypes which 
are adapted to specific habitats. Even though the ecotypes are found in 
close proximity, they are genetically different suggesting reproductive 
isolation. Thus, Littorina snails provide an interesting system to study 
the mechanisms of reproductive isolation and speciation. We are 
interested in the mating behaviour, sperm competition and mechanisms 
that are resulting in reproductive isolation. 
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Littorina snails also show a unique sperm biology. They have 
two different types of sperm: the typical sperm called eusperm 
and a non-fertilizing cell called parasperm, whose function is 
yet unknown. Littorina females mate with several males and 
can store sperm for a long time, which means that sperm 
competition (when sperm cells compete for the fertilization of 
an egg) is an important mechanism in the reproduction of these 
animals. In the image on the left, most eusperm (thread-like 
structures) are attached to a parasperm (round cells). However, 
during mating there is evidence that the eusperm detach from 
the parasperm, and parasperm do not enter into the female 
reproductive tract. We wish to explore this in more detail to 

discover the function of parasperm in these taxa. 

Potential Student Projects 

A project with a lot of practical work would be to investigate methods for rearing Littorina fabalis- a 
species with two ecotypes. So far, we have not reared this species in the lab. This would include 
sampling the snails in the wild and trying out existing methods for other Littorina snails, so that we can 
get Littorina fabalis to breed in captivity. The developed method would be very useful for future studies, 
regarding investigating their mating behaviour, female sperm storage etc.  

Another project would be studying sperm competition in the snails. Female Littorina snails can store 
sperm, and so potentially choose which sperm is used for the fertilization of her eggs. The student 
would study the mating behaviour of the animals. In Littorina saxatilis and Littorina obtusata, we know 
that the female will mate with many males and a brood can have multiple fathers, but this still needs to 
be tested for other species and under stressful conditions. The project could include studying the order 
in which females mate with their mates and how this affects the number of their offspring, or how 
mating may be affected by high temperatures. This could also be an interesting contribution to the 
study of cryptic female choice, which describes a post-copulatory mate choice mechanism. If a master’s 
project is desired, a genetic component here would be a nice option to understand how many fathers 
contribute to a brood. 

Another project would be comparative morphometrics of the eu- and parasperm where the students 
would measure the size of sperm cells in different species and ecotypes. The focus of the project can be 
decided together with the student, e.g. only measuring eu- or parasperm; measuring the ratio of one 
cell type to the other, testing different preservation methods etc.  

Students could also work on histology, i.e. investigating reproductive tissue of the snails with focus on 
the eu- and paraspermatogenesis (= process of sperm cell development).  

Projects are also not limited to the above projects. If you have ideas that fit within the broad area of 
reproductive biology in marine organisms, please contact me to discuss a project. 

To summarize, the students can work on a variety of projects in my lab, from cell biology, histology to 
developing rearing protocols and conducting behavioural studies. In all these projects, they will learn 
techniques such as dissection of small tissues, histology, microscopy, using image analysis software etc., 
which all will be useful for their future career. Additionally, if a longer project is desired (i.e. master’s 
project), a molecular part can be used to address these questions (such as genetics or proteomic 
analyses). 
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The Phycology lab 
Our research covers the areas of algal biodiversity, 
evolution and genomics. We address questions 
ranging from patterns of diversification and 
speciation in algae to the role of secondary 
metabolites in algal overgrowth of corals and their 
bioactivity, and phenomena of tropicalization, such 
as harmful algal blooms. As a student in our lab you 
can expect to be involved in field and lab work, and to get hands-on 
experience on a variety of methodologies including genetics, genomics, 
bioinformatics, culturing and morphometrics.  

See below graphical abstracts of the lab’s research areas and if you are an 
enthusiastic student interested in developing a BSc or MSc project with us get 
in touch: Ana Tronholm ana.tronholm@bioenv.gu.se (or swing by my office at 
Botan #4105). 
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Evolution of intrinsic barriers between two ecotypes of 
a marine snail (Littorina fabalis) 

 

Background: Understanding the processes that underlie 
speciation, whereby new species evolve, is a central question in 
evolutionary biology. Marine snails from the genus “Littorina” 
are a model system to study speciation, as numerous species 
pairs show a variable extent of reproductive isolation along the 
European sea shore (See for instance Morales et al. 2019, 
Stankowski et al. 2020, Westram et al., 2021). 
The master student will participate in a project aiming at 
understanding the mechanisms involved in the evolution of 
barriers to gene exchange in the flat periwinkle (L. fabalis). This 
species can be found within seaweed, where two genetically 
distinct ecotypes (a dwarf and a large) co-exist across wave exposure gradients (Tatarenkov and 
Johannesson, 1998). Numerous F1 hybrids can be found when both ecotypes occur in sympatry, 
suggesting that their genetic differences are maintained despite the intensive hybridization. Preliminary 
analyses suggest that some mechanisms prevent the production of latter generations of hybrids, such as 
intrinsic incompatibilities.  
 

Project: Here, we aim at evaluating the role of intrinsic barriers to gene exchange in the reproductive 
isolation of the two L. fabalis ecotypes. Precisely, we would like to evaluate, in the field, if the abortion 
rate, a measure of the reproductive success, correlated with the observed deficit of hybrids. The master 
student will start by inferring the presence of first and latter generation of hybrids from a genetic data 
already available in the lab (~300 snail genotyped at several thousand SNPs), which need to be analyzed 
in R. He/she/they will explore variation in number of hybrids along the two transect from where the snails 
were collected. Then, he/she/they will collect egg masses from the field along the two transects studied 
in the first part of the project and explore the variation of abortion rate across egg masses. Finally, 
he/she/they will conduct ex-situ hybridization experience between the two ecotypes and evaluate the 
extent to which certain crosses lead to a higher abortion rates. Depending on the student interest, the 
project could eventually include a theoretical component involving simulation of hybrid zones with 
intrinsic incompatibility in SLiM.  

Location: Tjärnö marine laboratory, Strömstad, Sweden  

Supervision: Alan Le Moan and Kerstin Johannesson 

Contact: alan.le.moan@gu.se  

References:  

Morales, H. E., Faria, R., Johannesson, K., Larsson, T., Panova, M., Westram, A. M., & Butlin, R. K. (2019). Genomic architecture of parallel 
ecological divergence: Beyond a single environmental contrast. Science Advances, 5, eaav9663.  

Stankowski Sean, Westram Anja M., Zagrodzka Zuzanna B., Eyres Isobel, Broquet Thomas, Johannesson Kerstin and Butlin Roger K. (2020) The 
evolution of strong reproductive isolation between sympatric intertidal snailsPhil. Trans. R. Soc. 

Tatarenkov, A., & Johannesson, K. (1998). Evidence of a reproductive barrier between two forms of the marine periwinkle Littorina fabalis 
(Gastropoda). Biological Journal of the Linnean Society, 63, 349– 365.  

Westram, A.M., Faria, R., Johannesson, K. and Butlin, R. (2021), Using replicate hybrid zones to understand the genomic basis of adaptive 
divergence. Mol Ecol, 30: 3797-3814.  
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Coastal marine ecotoxicology 

 

Coastal areas receive a multitude of hazardous substances from different sources, which can affect 
pelagic and benthic habitats. Our research involves effects of different types of contamination on zoo- 
and phytoplankton, as well as microbial organisms and meiofauna, and mainly focuses on community 
level endpoints. Effects can be both on the function and structure of one or several communities. Our 
approach is experimental, using naturally occurring communities striving to use environmentally 
relevant conditions and set-up. We currently focus on contamination from shipping, input from local 
townships, and development of new methods for community ecotoxicological testing, but other topics 
can also be of interest.  

Our experiments often take place at Kristineberg marine research station, one of the oldest marine 
stations for education and research in the world. 

 

If you are interested in ecotoxicology at the community level, want to investigate a specific type of 
contamination potentially affecting the marine environment, or method development, please contact 
Ingela Dahllöf (ingela.dahllof@bioenv.gu.se), Christina Jönander (christina.jonander@bioenv.gu.se), or 
Jenny Egardt (jenny.egardt@bioenv.gu.se).  

Master, bachelor and applied projects can all be considered. 
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The role of predatory fish as biological control on the 
Swedish west-coast  

Supervisor: Leon Green 

Contact: leon.green@bioenv.gu.se 

Focus: eDNA/ Marine Biology / Biodiversity and 
Conservation 

Location: Göteborg and/or Kristineberg Marine 
Research Station 

Background: In recent years, observations of the 
invasive round goby (Neogobius melanostomus) in 
the archipelago outside Gothenburg have increased. This is the first occurrence of a marine invasive fish 
on the Swedish west-coast and the ecological consequences are currently unknown. In the Baltic Sea, on 
the other hand, the round goby has caused a lot of problems where it has competed with other fish 
species and depleted populations of mussels. The Baltic Sea is a species-poor sea where many alien 
species have managed to establish themselves and become invasive. On the west coast, the situation is 
different. For example, predators such as cod and eel are more numerous. Research has shown that 
healthy predator and grazer populations are valuable for ecosystems to withstand invasions of alien 
species. It is clear that this applies to many species and ecosystems on land, but since it is difficult to 
study events and processes that take place in the sea, we do not know for sure that this also applies 
below the surface. In our project, we want to investigate whether predators such as cod (Gadus 
morhua) and eel (Anguilla anguilla), can limit the spread of the invasive round goby. 

Aims: The project aims to examine if cod and eels eat round gobies, to what extent and where. The 
species are often caught together on the outskirts of Gothenburg, so we know that they live in the same 
environments, and we already know that cod eat round gobies in the Baltic Sea. Data will be collected 
on the frequency and amount of round goby residues in the predatory fishes’ feces. This will be done by 
catching fish in the field and keep them in aquariums for a limited time to collect the fish's feces. The 
content can then be read using DNA technology. In this way, we also avoid killing the cod and eel (which 
are threatened with extinction) that have grown accustomed to eating round gobies. 

The project will include animal experiments and fishing in the Gothenburg archipelago. The student can 
be based in Gothenburg or at Kristineberg Marine Research Station. The work requires a driver's license 
and good communication in Swedish. There is an opportunity to work in the statistical environment R in 
this project. The project is a major part of an initiative from the Swedish Environmental Protection 
Agency to develop methods for limiting alien species. The work also takes place in connection with the 
County Administrative Board in Västra Götaland and has a clear nature conservation character.  

Time and scope: The project is best suited as a Master's project (45 or 60 credits), but can be modified 
to a bachelor's project (30 credits) if interested. The project can be started from period 4 (spring 2022).   
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The genetics of gas exchange and water economy in 
plants 

 

Level: The project is suitable as Bachelor degree project, Master degree project, or Applied project in 
Biology. Start: Flexible.  

Interested and want to know more or apply? Contact Mats Andersson, mats.andersson@bioenv.gu.se, 
Phone: 031-786 2688 

 

General background 

Plants exchange gasses with the atmosphere through microscopic pores in their leaves known as 
stomata. The plant has to compromise between obtaining carbon dioxide and the simultaneous loss of 
water. Stomata are actively regulated in response to water availability, light and carbon dioxide 
concentration. However, much is still not known about how plants sense and respond to water 
availability and how traits regulating water economy is controlled genetically.  

 

Project description 

To study the genetics of water economy in plants we are using the model plant Arabidopsis thaliana and 
lately also beans. We are interested in finding genetic differences in traditional land races of bean and 
studying the feasibility of using these as a foundation for breeding beans with improved water economy. 
The project is carried out in collaboration with University of Rwanda. Major tools is measurement of 
photosynthesis and gas exchange in plants as well as quantitative genetics.  

 

Supervision 

The project will be supervised by Mats Andersson and Karin Johansson (Department of Biological and 
Environmental Sciences) and the practical work will be carried out at the Botan building. 
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PEPES – Plant Ecology, Physiology and Environmental 
Sciences 

 

PEPES is a research area studying the interactions between vegetation and the atmosphere. Our 
research focus is at the interface between terrestrial eco(physio)logy and atmospheric science, with 
particular interest in how climate change and air pollution affect plants and ecosystems ranging from 
arctic to tropical. You can read more about our research here: https://www.gu.se/en/biological-
environmental-sciences/our-research/environmental-science, under the heading “Plant ecology and 
environmental science” (below the “Ecotoxicology” part).  

We regularly supervise BSc and MSc thesis projects in our various fields of research, i.e. ecophysiology, 
ecology, ecosystem science and environmental science. Some possible project areas are listed below, 
but mostly specific projects are formed in discussions between the student and potential supervisor. 
You can get an idea of what kind of projects that we supervise by looking at the descriptions of the 
research interests of individual PEPES members (click on the links to researchers at the webpage).  

Below are listed some areas within which PEPES members have research and may supervise thesis 
projects: 

• Ecophysiology and ecosystem processes in tropical forests. Ecophysiological and ecological 
research on the climate sensitivity of trees in montane rainforest and forest plantations in 
Rwanda. This is part of a long-term collaboration between the University of Gothenburg and the 
University of Rwanda. Swedish students may apply for stipend from the Swedish International 
Development Cooperation Agency (Sida) to cover costs associated with field work in Rwanda. 
Contacts: Johan Uddling and Göran Wallin, johan.uddling@bioenv.gu.se and 
goran.wallin@bioenv.gu.se  

• Airborne pollen and the ecology of plants that produce them. Research on this include the 
effect of climate on phenology and reproductive effort as well as meteorology, pollen release 
and transport. The impacts of allergenic pollen on symptoms and life quality are also studied in 
cooperation with allergists, including the additive effects of allergenic pollen and air pollution. 
Contact: Åslög Dahl, aslog.dahl@bioenv.gu.se  

• System ecology from a Biogeophysical perspective. Research questions with focus on how 
human land use and management and environmental change affect the fluxes of carbon, 
nitrogen, phosphorous and radionuclides in terrestrial ecosystems. Process-oriented models are 
used to analyze relationships between management, vegetation, soil, climate and hydrology. 
Data from long-term experiments and the Swedish national soil inventory are used to test 
hypotheses and validate models. Contact: Annemieke Gärdenäs, 
annemieke.gardenas@bioenv.gu.se  

• Air pollution effects on vegetation. Research on air pollutants, including their effect on 
vegetation and the dynamics of their occurrence in ecosystems. Particular focus on the effects 
of ground-level ozone on crops and trees. Most of this research includes international 
collaboration with groups in the UK, China, India and Australia. Contact: Håkan Pleijel, 
hakan.pleijel@bioenv.gu.se  

• Urban vegetation. Research on the effects of urban vegetation on ecosystem services such as 
cleaning of the air (by air pollution deposition to vegetation), noise reduction, and creation of 
favorable microclimatic conditions. Moreover, the vitality of urban trees and how it is affected 
by the harsh urban environment and human planting methods are also studied in collaboration 
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with researchers at the Earth Science department. Contacts: Håkan Pleijel and Johan Uddling, 
hakan.pleijel@bioenv.gu.se and johan.uddling@bioenv.gu.se 

• Tree temperature acclimation. Investigation of tree acclimation capacity to increased 
temperature using controlled experiments and studies along natural temperature gradients. 
Different types of thesis projects are possible on this topic. Contacts: Johan Uddling and Göran 
Wallin, johan.uddling@bioenv.gu.se and goran.wallin@bioenv.gu.se 

Please contact us to discuss possible thesis projects! 
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Changes in genomic signatures of anthropogenic stress 
on revived diatoms from natural archives 

Department of Environmental Science and Sustainability Studies, Södertörn University, Stockholm  

Master's degree project in Plant Ecology and Evolution. Available earliest late 2021/2022  

 

Short description: Human activities have raised temperatures, CO2 levels, nutrients in the oceans 
creating hypoxic zones which has affected the biodiversity in oceans across the world. In this project we 
will be investigating how to predict the impact of anthropogenic stressors and climate change on the 
diversity of marine life over long timescales. This knowledge will eventually allow us to understand how 
species adapt to changing environmental conditions due to climate change and human activities. In this 
project you will examine the response of algae; which are the primary producers and at the base of food 
web in the ocean to changing environmental conditions of temperature, light and salinity.  

We show for the first time the revival, viability and germination rate of resting spores of the diatom 
Chaetoceros deposited in sub-seafloor sediments from three ages (recent: 0-80 years; ancient: ~1250 
(Medieval Climate Anomaly) and ~6600 (Holocene Thermal Maximum) calendar year before present). 
Our findings showed that ~6600 calendar year before present (cal. yr BP) old Chaetoceros resting spores 
are still viable and the physiological response pertaining to reproduction in recent and ancient resting 
spores vary. The time taken to germinate is three hours to 2-3 days in both recent and ancient spores 
but the germination rate (%) of the spores decreased with increasing age. The germination rate of the 
recent spores was ~41 % while that of the ancient spores were ~31 % and ~12 % for the ~1250 and 
~6600 cal. year BP old resting spores. Based on the morphology of the resting spores as well as the 
germinated vegetative cells we were able to identify the species as Chaetoceros muelleri var. subsalsum 
(Lemmerman) J.R. Johansen and Rushforth. Sanger sequences of nuclear and chloroplast markers 
identified the species as Chaetoceros muelleri.  

The knowledge gained for examining the genomic signatures of Chaetoceros muelleri populations over 
time and the response of the species to environmental change will eventually allow us to predict the 
response and adaptation of this and other species to climate change. In this project you will develop an 
approach for waking up and culturing ancient resting spores and use genomics, transcriptomics and 
single-cell genomics approaches and analyses to reveal the response of marine species to climate 
change and human actions.  

Project goals: 1. Revival of algal resting spores and culturing of algae. 2. Analyzing gene expression data 
subjected to different environmental conditions. 3. Analyzing genomic data to identify single nucleotide 
polymorphisms. 3. Learn DNA and RNA extraction 4. Measuring of the absorbance of chlorophyll a with 
a spectrophotometer to determine the differences in growth rate between different strains subjected to 
high and low light, temperature and salinity conditions.  

You will aquire skills in: • Algae culture • Light microscopy • Working with a new model system 
Chaetoceros muelleri for long-term evolutionary studies • Analyze gene expression data in algae • 
Analyzing genomic data to identify single nucleotide polymorphisms• DNA and RNA extraction methods. 

Contact: External supervisor (at Södertörn): Anushree Sanyal (anushree.sanyal@sh.se ) 

Internal supervisor (at GU): Maria Asplund (maria.asplund@bioenv.gu.se ) 
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Plant response to organic nitrogen uptake in Zostera 
marina 

Level: Master/Advanced. Subject: Marine biology. Project start: late spring 2022 (study period 4). 
Supervisors: Petter Lundberg (UMU/GU), Maria Asplund (GU), Robin Svensson (GU), Mats Björk (SU). 

This project sets out to investigate how eelgrass responds to stimulation by organic nitrogen. 

Background 

You might recognize that “you are what you eat”? Against contrary beliefs, this has shown to be true also 
for nutrition uptake in terrestrial plants when fed either inorganic nitrogen (e.g. ammonium or nitrate) or 
organic nitrogen (e.g. amino acids). The observed differences in uptake rates and morphological responses 
have been investigated intensely during the last two decades, primarily in forest trees, and this project 
builds on those findings. We aim to investigate how generic they are via a pilot study in a marine 
environment using eelgrass (Zostera marina).  

Eelgrass form very important species-rich meadows which provide several important ecosystem 
functions, such as e.g. carbon and nutrient uptake, sediment stabilization, and storm protection. Alas, 
these important habitats have declined rapidly since the latter half of the 20 century, and now belong to 
the most threatened habitats. This is why huge efforts are carried out in order to protect existing 
meadows and to restore those we lost. To facilitate these efforts it is of high importance that we improve 
our understanding of the eelgrass physiology. 

Project description 

The aim of this plant physiological project is twofold: i) instigate if eelgrass can take up and utilize organic 
nitrogen from the seabed, and ii) compare the plant responses in terms of morphological differences, 
between non-stimulated, inorganic nitrogen and organic nitrogen stimulated plants, using both 
macroscopic and microscopy observations. It is also of interest to see how fast the plausible uptake and 
responses occur.  

This project includes field collection of 
eelgrass, replanting and observations 
in an aquarium, data collection, and 
analysis. The project will be carried 
out at Kristineberg Marine Research 
Station, University of Gothenburg, in 
Fiskebäckskil. 
 

Zostera marina meadow. Photo: Maria Asplund 

Contact  

Please do not hesitate to contact us for more information and discussion about the project. 

Petter Lundberg: j.petter.lundberg@gmail.com 

Maria Asplund: maria.asplund@gu.se  

Robin Svensson: robin.svensson@gu.se 

Mats Björk: mats.bjork@su.se 
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Zebrafish  
1. Learning and Memory 

Master and Bachelor Projects,  

conducted in Petronella Kettunen research group and supervised by Dr. Alexis 
Buatois and Dr. Petronella Kettunen 

 

The neural bases of associative learning in adult zebrafish 

The aim of this project is to explore the brain mechanisms 
underlying associative learning and memory in adult 
zebrafish. To do so, learning and memory experiment 
conducted in an automated home tank are combined with 
different molecular biology and staining approaches such 
as in situ hybridization, RT-qPCR or HPLC. 
 

Development of learning and memory 
paradigms in adult zebrafish 

Although zebrafish is considered as a particularly good 
model in neurosciences, it appeared that there are not so 
many paradigms to study its learning and memory 
capacities. The aim of this project is to explore and develop 
different solutions (automated or not) to test adult 
zebrafish in different form of learning.  

 

Contact and Information  

Please contact Dr. Alexis Buatois for further information about these two 
projects. 

Email: alexis.buatois@gu.se 

Twitter: @BuatoisAlexis 
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2. How can we measure and improve zebrafish welfare? 
 

The zebrafish (Danio rerio) is a popular research animal 
around the world. The reasons are for example that they are 
fairly easy and cheap to house, that they develop very fast 
from egg to adult animal, and that many cool and unique 
methods have been worked out to investigate molecular 
processes that would be difficult to study in other animals.  

Ensuring good welfare of 
the animals is of course 
important for ethical 
reasons, but it is also equally important for the experimental 
outcome by improving the accuracy and reproducibility of the 
experiments. This will help minimize the number of animals used in 
research.  

In this project we are working on understanding welfare in zebrafish 
in the lab and to find ways to evaluate and improve welfare. This 
knowledge will help establish guidelines for zebrafish handling and 
housing all over the world. Research questions include different ways 
of housing the animals to allow for good welfare, as well as how to 
handle fish before and during the experiments to minimize stress and 
suffering. In the lab we combine behavioral investigation of the 
zebrafish, with physiological measurements to evaluate their 
welfare.  

 

The projects are suitable for Bachelor degree and Master degree students 

Location: Zoology building, Medicinareberget, Gothenburg 

For more information contact: 

Associate professor Petronella Kettunen 

Institute of Neuroscience and Physiology, working in 
the Zoology building 

Email: petronella.kettunen@neuro.gu.se 

Lab web site: 

 https://www.gu.se/en/research/molecular-cognition 

Twitter: Kettunenlab 
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eDNA (environmental DNA) – how far from the source can we detect 
target DNA?  

Supervisors: Prof. Per Sundberg, per.sundberg@marine.gu.se, Dr. Marina Panova, 
marina.panova@marine.gu.se 

Focus of the project: eDNA/Aquatic biology 

Location: Gothenburg with surroundings  

 Background: eDNA refers to DNA molecules left by the 
living organisms in their environment. eDNA-based 
methods are rapidly developing and already applied to 
answer different biological questions. For example, they 
are used to detect presence of invasive or rare species, 
without a need to catch the animals. The freshwater 
pearl mussel is a successful example of a red-listed 
species monitored by eDNA.   

Scientific question and aim of the project: It is both essential and interesting to know how far 
away from the source (population) we can detect species specific DNA?  This applies both to 
more enclosed systems like rivers and lakes, but also in the more open sea. It can be either 
advantageous, or disadvantageous, depending on the question if DNA travels far and it is 
therefore important to get empirical knowledge of transportation under various conditions. 

The project aims to test, using an experimental approach, how far away from a source (i.e. 
mussels) we can detect species specific DNA in a river system.  

 Methods: A. Field work: taking water samples in rivers at various 
distances downstream from where DNA is released.  Filtering and 
fixation of eDNA at site. B. Laboratory work: extraction of DNA 
from filters, and using dPCR (digital PCR). 

The project gives the student experience of field work and 
cutting-edge DNA-based approaches to environmental 
monitoring. Skills that are more and more in demand by 
authorities and consulting companies. 

Suitable level and length: 30 or 45 hp Master  

Suitable time period: Start spring 2022 
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Evolutionary ecology of variable natural selection 
Luc Bussière research group. Contact: luc.bussiere@bioenv.gu.se 

Our research group examines the evolutionary consequences of variable natural and sexual selection, 
and its role in shaping diversity in expensive traits, including those involved in sexual attraction and 
pathogen defence. We try to explain a) why there is so much genetic variation for these characters 
despite the strong selection acting on them; b) how we can exploit these phenomena to create more 
sustainable pest control; and c) what factors might most affect the recovery of at-risk species facing new 
and variable pressures in threatened habitats. I invite interested students to contact me so that we can 
explore together the topics that most interest them. Two examples of projects are given below to 
provide a flavour of our research.  

Example project 1: How diverse biological control can sustain genetic variation for susceptibility  
(a range of projects are suitable for either Bachelors and Masters students) 

     Despite extensive research on insecticide application regimes, insecticidal compounds and genetically 
modified crops, insects continue to evolve resistance against control agents with predictable regularity. This 
resistance presents a substantial threat to livelihoods and food security, but also to environmental health, 
not least because current resistance management approaches emphasise eradication of resistance alleles 
using high doses of synthetic insecticides. Biopesticides that enlist living organisms in the fight against insect 
pests offer a promising and more sustainable alternative to chemical insecticides, but their potential to excite 
resistance has been underappreciated. We have found consistently high levels of quantitative genetic 
variation for resistance to biopesticide fungi that kill herbivorous insects. We have further shown that this 
variation is strain- and context-specific, such that the resistance genotypes depend sharply on environmental 
variation. We work with partners in the United Kingdom, Brazil and Kenya to explore how these factors might 
be implemented to promote pest management that is both ecologically and evolutionarily sustainable. For 
polyphagous pests (with very broad diets), host plant changes represent an obvious dimension of 
environmental complexity which we have shown can generate fluctuating selection on pests (see Fig. 1). 
However, it is still unclear how other biologically complex aspects of the environment (such as predators and 
parasitoids) can affect selection for fungal resistance. One possible project therefore involves assessing 
survival for family lineages of moths that have been alternately exposed to control conditions, fungal 
biopesticides, and biocontrol predators and/or parasitoids.  

     The candidate 
will work with an 
international 
network of 
scientists studying 
evolutionarily 
sustainable pest 
control, and will 
receive training in 
insect husbandry, 
microbial control 
bioassays, the 
generation of half-
sibling lineages, 
quantitative 
genetics methods, 
and advanced mixed 
modelling 
implemented in R.  

Example project 2: The structure and geochemistry of giant pangolin (Smutsia gigantea) burrows 
(Suitable for Masters students) 

Fig. 1. Mortality (and 95% binomial CI) of H. armigera larvae (pictured in inset of the 
left-hand panel) as a function of sire identity; the order of sires is the same across 
all three panels. Although susceptibility to fungus is generally high (with mortalities 
mostly above 75%), offspring from some sires fare much better, indicating genetic 
variation for resistance. At the same time, the fact that sire performance depends 
on host crop and fungal isolate (across the three panels) indicates strain specificity 
and strong genotype-by-environment interactions.  
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     Pangolins are probably the most trafficked animal in the world. In 2014, the IUCN called for urgent 
conservation action as all 8 species of a pangolin had become threatened with extinction due to habitat 
loss and over-exploitation. However, to date the implementation of effective pangolin conservation 
management has been hampered by the limited knowledge of their natural history and a lack of 
conservation research. More research on pangolin ecology is urgently needed to ground ongoing 
conservation efforts in scientific evidence.  

     The Gabonese National Parkes Agency (Agence Nationale des Parcs Nationaux, ANPN) began 
monitoring giant pangolins in Lopé National Park in 2019 using camera traps, radio-telemetry and GPS 
tags. This research led to the discovery of 112 pangolin burrows within 18km² of forest. The burrows 
have been constructed and maintained over generations and have complex architecture, with one found 
to be 4m deep, spanning 75m², with 10 concealed entrances and 30m tunnels connecting several 
chambers (Lehmann et al., 2020). Radio-telemetry revealed one male used 12 different burrows and 
camera traps showed those burrows were often used by other giant pangolins and species such as 
white-bellied pangolin (Phataginus tricuspis), brush-tailed porcupine (Atherurus africanus) and bats 
(Hipposideridae sp., Emballonuridae sp. and Miniopterus sp.). Further research is needed to define the 
burrows’ role within the ecosystem, and build knowledge of pangolin habitat.  

     This project will investigate the structure of a number of burrows and assess the concentration of 
nitrogen and carbon in the soil; samples will be taken from within, above and surrounding each burrow. 
It is suspected that, over time the amount of animal waste deposited in the burrow will have had an 
effect on soil chemistry. Higher levels of carbon and/ or nitrogen may be present within and above the 
burrows in comparison to the surrounding forest. Vegetation surveys will then be conducted throughout 
the forest to ascertain if the suspected difference in nitrogen/ carbon concentrations has resulted in 
different plant compositions being present above the burrows. Furthermore, to explore the 
microclimate in the chambers, iButtons will be placed within and above the burrows to monitor 
temperature, and humidity and an anemometer will record airflow. If a candidate is interested in 
participating in field work, she or he must secure supporting funding, for example through a ‘Minor Field 
Studies’ grant. However, the project can also be desk-based. In either case, the candidate will work with 
Gabonese researchers at ANPN and a PhD student from the University of Glasgow, to coordinate the 
collection of data. 

  

Reference: 

Lehmann, D., Halbwax, M.L., Makaga, L., Whytock, R., Laure, L., Malata, N., Mouele, W.B., Momboua, B.R., Pambo, A.F.K. and 
White, L.J.T. 2020. Pangolins and bats living together in underground burrows in Lopé National Park, Gabon. African Journal of 
Ecology. 58, pp. 540–542 
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Analyse the morphological diversity of a species of 
marine snail 

 

 

Supervisors:  

James Reeve (james.reeve@gu.se) 

Prof. Kerstin Johannesson (kerstin.johannesson@gu.se) 

Project focus: Marine biology / morphology / GIS 

Location: Tjärnö marine laboratory or Gothenburg 

Background: Species are often sub-grouped into ‘ecotypes’ based on common sets of features found in 
certain environments. These traits are inherited, suggesting that ecotypes are locally adapted. Littorina 
saxatilis is a highly diverse species that has been grouped into four distinct ecotypes found in different 
intertidal habitats. 

Problem: However, this grouping was done 30 years ago, based mostly on observations of a few snails 
per site and without sophisticated statistical analysis. With new technology, these ecotypes can now be 
tested with more refined analysis and larger datasets. 

Project: Analyse shells using multivariate statistics from snails collected across the whole North Atlantic 
to find clusters in the data that could indicate ecotypes. Then explore possible environmental conditions 
that through natural selection and direct environmental influences on gene expression (plasticity) could 
explain differences, using observations from field notes and GIS analysis. 

Suitable level and length: Masters (6 months – 1 year) 

Suitable time period: Autumn 2022 – Spring 2023 

Contact: If you are interested, please contact James Reeve (james.reeve@gu.se) for more details. 
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Let’s take a closer look at  

Greenhouse gas emissions from aquatic environments 
 
Level: MSc (30, 45 or 60hp) 
Contact: Assist. Prof. Stefano Bonaglia (stefano.bonaglia@gu.se) 
 

General theory 

Nitrous oxide (N2O) and methane (CH4) are major greenhouse gases (GHG) and their atmospheric 
concentrations have increased by ~22 and ~160%, respectively, compared to pre-industrial times. Yet, it 
remains challenging to quantify their emissions from the sea, leading to large uncertainties in global 
budgets. It is also unclear how widespread coastal eutrophication and de-oxygenation enhance marine 
N2O and CH4 emissions. 

Project description 

This project will quantify overlooked fluxes of N2O and CH4 from sensitive aquatic ecosystems. The 
targeted environments may include coastal lagoons, fjords, and other pristine or anthropogenically 
impacted aquatic ecosystems in Europe. Depending on the thesis’ credits (30, 45 or 60hp), the Master 
student will either work on previously collected samples or join ongoing research cruises to be carried 
out at monitoring sites in Sweden (By Fjord, Gullmars Fjord, etc.), in Lithuania (Curonian Lagoon), in 
Poland (Vistula Lagoon), in Germany (Szczecin Lagoon), and elsewhere. The project may involve 
collaboration with colleagues at the department and at external universities.  

 

Student tasks and outcomes 

The Master student will learn how to perform N2O and CH4 analyses on a newly acquired, high-precision 
gas chromatographer located in our GU laboratories at Botan. The student will also perform data 
analyses and interpretation. This project is expected to expand scientific knowledge on coastal ocean 
greenhouse gas fluxes, and reveal if eutrophication acts as positive feedback reinforcing climate change. 
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Pollutant effects on foraminifera 
Pollutant effect on propagation of foraminiferal resting stages and foraminifera microbial diet from 
the sediment propagule bank: comparison of antibiotics and heavy metals 

Master thesis project – fall 2022 or spring 2023 

Project description 

Foraminiferal resting stages (propagules) and microbial communities are present in the marine 
sediments worldwide and their discovery (Alve and Goldstein, 2002) has extended the hypothesis that 
“everything is everywhere but the environment selects” from microbes to protists (e.g. Finlay et al., 
1996). Propagules are known to remain viable at least for two years (Alve, 2010) and rest until 

environmental conditions become favorable to initiate 
growth of different species from the sediment propagule 
bank. Environmental surveys demonstrated presence of 
opportunistic foraminiferal species during the highest 
industrial discharges, but it is unknown how fast different 
species can develop from the propagules into adults in 
presence of different environmental contaminants. And 
how foraminifera microbial died, including bacteria and 
microalgae, could be impaired which in turn could affect 
foraminifera growth. Experimental toxicology studies 
often target individual foraminiferal species grown in the 
lab under specific stressor impact, but studies targeting 
changes at the community level are rare. In this project, 
sediments taken at the Swedish west coast will be sieved 
(to remove all adult foraminifera and to keep the 
propagules) and will be exposed to various toxic 
substances such as metals, biocides and antimicrobials to 

assess how those affect development time for different species from the propagules into the adults.  

 

Techniques to be used: Changes in community biomass and diversity will analyzed using microscope 
analysis, HPLC analysis (algal biomass) and fluorescent DNA stain (bacteria biomass). Depending on the 
results obtained, environmental DNA (eDNA) metabarcoding to infer effects on community composition 
and diversity on microbes could be applied. 

 

Time frame: fall 2022 or spring 2023 

Supervisors: 

• Irina Polovodova Asteman, Dept of Marine Sciences, tel: 0706289944;  
• Email: irina.polovodova@marine.gu.se 
• Natàlia Corcoll,  BioEnv Dept.,  tel.: 031-7864807.   
• E-mail: natalia.corcoll@gu.se 

  

Figure 1: Parent and propagules (tiny juveniles) of 
the foraminifer Allogromia sp. on a mat of 
cyanobacterial filaments. Source: University of Oslo, 
image by Susan T. Goldstein 
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Capacity of Swedish coastlands to 
store atmospheric CO2 

There are three projects under this umbrella: 

 

1. Case study on “Nordic mangroves” 
Project level:  Master students and/or bachelor students  

Contact: Maria Asplund, BioEnv, Göteborgs universitet, maria.asplund@gu.se, Mats Björk, DEEP, 
Stockholm universitet, mats.bjork@su.se, Martin Gullström, NMT, Södertörn Högskola, 
martin.gullstrom@sh.se 

Main topic: Marine Ecology or Environmental studies  

Project description: The vegetation of coastal ecosystems play an important role as efficient natural 
carbon sinks, reducing net greenhouse gas emissions. Our research aims to understand the carbon sink 
capacity and greenhouse gas balance to identify hotspots of carbon sequestration within the coastal 
seascape environment, and to understand the fate of stored carbon as potential sources for greenhouse 
gas emissions. This project focuses on our “Nordic mangroves”, that is coastal forests, that are 
inundated vegetated marine systems. They have the capacity to store large amounts of carbon, but to 
date have not been properly evaluated along the Swedish coasts. The study includes field and 
experimental studies in coastal shallow-waters, with focus on Alnus and Salix covered habitats. The 
project aims to assess carbon stocks, carbon accumulation rates and greenhouse gas fluxes within 
different inundated forest habitats acting as natural carbon sink hotspots. The project has a wide 
approach and can include several different projects. Literature studies connected to the topic is also 
possible.  

 

Photo: Maria Asplund  
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2. Case study on yellow water lily 
 

Project level:  Master students and/or bachelor students  

Contact: Maria Asplund, BioEnv, Göteborgs universitet, maria.asplund@gu.se, Mats Björk, DEEP, 
Stockholm universitet, mats.bjork@su.se, Martin Gullström, NMT, Södertörn Högskola, 
martin.gullstrom@sh.se 

Main topic: Marine Ecology or Environmental studies  

Project description: Brackish water vegetation has been largely neglected concerning their role as 
carbon sinks within the coastal seascape environment, and detailed studies are necessary to understand 
their role as climate change mitigators. This project focuses on the common water lily, “gul näckros” 
Nuphar lutea, a common inhibiter of sheltered bays in the brackish waters of the Baltic seas. There this 
plant changes the system by covering the surface with shading leafs and growing extensive rhizome and 
root systems, potentially providing a large carbon storage capacity. The study includes field and 
experimental studies in coastal shallow-waters, and aims to assess carbon stocks, carbon accumulation 
rates and greenhouse gas fluxes within different water lily covered bays. The project has a wide 
approach and can include several different projects. Literature studies connected to the topic is also 
possible. 

 

 

Photo: Maria Asplund 
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3. Blue carbon sink capacity in Swedish coastal seascapes  
Project level:  Master students and/or bachelor students  

Contact: Maria Asplund, BioEnv, Göteborgs universitet, maria.asplund@gu.se, Mats Björk, DEEP, 
Stockholm universitet, mats.bjork@su.se, Martin Gullström, NMT, Södertörn Högskola, 
martin.gullstrom@sh.se 

Main topic: Marine Ecology or Environmental studies  

Project description: Global climate change mitigation through the preservation of natural carbon sinks is 
of vital importance to face the threats to our planet. It is thus crucial to conserve the ecosystems’ ability 
to slow down the prevailing increase of atmospheric CO2 and plan how our coasts are utilized in the best 
way. By failing to do so, large amounts of greenhouse gases will be released from disturbed biological 
carbon sinks. Our research aims to understand the carbon sink function and greenhouse gas exchange to 
identify hotspots of carbon sequestration within the coastal seascape environment, and to understand 
the fate of stored carbon as potential sources for greenhouse gas emissions. We assess climate change 
mitigation capacity of Swedish coastal seascapes by assessing blue carbon sequestration capacity, 
greenhouse gas exchange and seascape connectivity (export and fate of carbon) coupled to distribution 
of blue forest habitats and contemporary land use. Using a broad landscape-scale perspective, we study 
interactions between different vegetative coastal blue forest habitats (on land and in shallow waters), 
the surrounding geomorphology and sedimentological properties, to understand carbon stock dynamics 
and essential climate change mitigation services of blue carbon sequestration.  

 

 

 

 

 

 

 

Photos: Maria Asplund 
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Ecotoxicogenomics group 
Environmental chemistry, Environmental genomics, Ecotoxicology 

1. PREDICT the effect of chemical mixtures on aquatic organisms 
Project suitable for Master (45 or 60 credits) 

Chemicals are continuously discharged into aquatic 
environments as mixtures (e.g. river, coastal areas, lakes) as a 
consequence of human activities. These chemicals may threat 
the ecological status of aquatic organism, from microbial 
communities to fish, impairing their structures and functions. 
In PREDICT project you will have the opportunity to estimate 
in silico the impact of mixtures of chemicals on different target 
organisms. 

PREDICT will make use of available chemical information from 
polluted areas (freshwater and marine) in Sweden, Germany, 
and Chile. Pollution fingerprints will be built and 
comprehensibly analysed to estimate sites at risk and link 
them to anthropogenic activities. The project will integrate 
inorganic and organic pollutants within the mixture 
assessment when the data is available. 

We will compare toxic effect information based on 
Quantitative structure–activity relationship models (QSAR) 
and real laboratory testing in order to quantify deviations in 
our predictions. 

PREDICT is a computational-based project and the student will 
have the opportunity to improve and/or develop new R-based 
tools for an advanced assessment of complex chemicals in the 
environment. Therefore, highly motivated students are 
welcome to conduct their degree project (Bachelor or 
Master´s thesis). You will conduct your project in an 
international and multi-cultural group. 

The ECOTOXICOGENOMICS GROUP is part of the FRAM – Centre for Future Chemical Risk Assessment 
and Management Strategies at the Department of Biological and Environmental Sciences.  

If you are interested in this project or any potential new idea about chemical pollution dynamics, mixture 
risk assessment, DNA-metabarcoding, and or discuss own project ideas, you are welcome to visit/contact 
me at Carl Skottbergs Gata 22B (Botan building), Floor 4, room 4129 or pedro.inostroza@gu.se 
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2. Understanding biodiversity lost applying Ecotoxicogenomics 
Project suitable for Master (45 or 60 credits) 

Aquatic organisms are exposed to a myriad of chemicals in 
agricultural areas jeopardising the structure and function of 
aquatic ecosystems. Pesticide mixtures reduce species 
diversity and the abundance of macroinvertebrates, but do 
diversity losses downscale to genome and function level? Is 
there any link between the pollution fingerprinting and the 
ecological responses in polluted areas? In this project, you will 
have the opportunity to explore these questions both 
applying prediction modelling and/or field-laboratory work. 

Specifically, the project aims to close multiple knowledge 
gaps regarding whether diversity losses downscale to the 
genome level affecting gene expression, which compensatory 
mechanisms are involved in the tolerance to such chemical 
pressure and if a replacement towards more tolerant 
invertebrates occurs in agricultural streams. 

We will define mixtures in environmental samples and 
determine -omics responses to those mixtures of chemicals in 

long-term exposed Gammarus pulex, a keystone invertebrate species, in agricultural streams. Special 
attention will be given to the interaction between the type of adverse biological response of the chemicals 
(mode of action) and the gene expression in G. pulex. A mechanistic understanding will be developed 
through the exposure to in situ mixtures and artificial mixtures under laboratory conditions. 

This project is multi-disciplinary and you will learn approaches from several fields, such as environmental 
chemistry, environmental genomics, ecotoxicology, prediction modelling. Therefore, highly motivated 
students are welcome to conduct their degree project (Bachelor or Master´s thesis). You will conduct your 
project in an international and multi-cultural group. 

The ECOTOXICOGENOMICS GROUP is part of the FRAM – Centre for Future Chemical Risk Assessment 
and Management Strategies at the Department of Biological and Environmental Sciences.  

If you are interested in this project or any potential new idea about chemical pollution dynamics, mixture 
risk assessment, DNA-metabarcoding, and or discuss own project ideas, you are welcome to visit/contact 
me at Carl Skottbergs Gata 22B (Botan building), Floor 4, room 4129 or pedro.inostroza@gu.se 
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Contribute to 

Future food security 
- and become co-author on a paper! 

 

 

Are you interested in being part of the future of agriculture? Are you a (molecular) biology student with 
passion for research? Then we hope to hear from you! We are happy to welcome you to join us in our 
molecular plant breeding lab! There are three projects under this umbrella: 

 

1. Screen for improved nitrogen use efficiency in wheat 
 

Background 

To address the challenges of climate change and food security globally a mutagenized wheat population 
have been developed. The population have for instance been used for screening for salt tolerant wheat 
lines. Addressing the challenge of 9% of the world’s land and 20-50% of the irrigated land in the world 
being salt contaminated. These projects involve working with the same mutagenized wheat population 
with the aim of finding also other traits that could highly impact global agriculture, in this case more 
efficient uptake of nitrogen by wheat. We work in close relation with a plant biotech company, OlsAro 
Crop Biotech AB.  

If you have a background in plant biology, cell and molecular biology and environmental biology or 
closely related fields you are very welcome to apply for the project.  

Student project 

Developing assays and screen population for wheat lines with high efficiency in utilizing available 
nitrogen in soil also known as Nitrogen Use Efficiency (NUE).  

Location 

The work will take place at the Department of Biology and Environmental Sciences next to the Botanical 
garden.  

Duration 

Applied 10 weeks projects, for master 40 weeks/bachelor 20 weeks. 

 

Tasks 
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You will be part of developing the last details in the stress method (soil/climatic conditions) and 
performing cultivation of wheat lines in the specific conditions. You will select the best lines and analyze 
and characterize genes (via qPCR) coupled to the specific trait using bioinformatics tools. You will also 
analyze the stress method to optimize the growth system.  

Application 

Please apply by sending your CV, references, and a short letter describing your background to Professor 
Henrik Aronsson (Henrik.aronsson@bioenv.gu.se)   
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2. Screen for improved drought tolerance in wheat  
 

Background 

To address the challenges of climate change and food security globally a mutagenized wheat population 
have been developed. The population have for instance been used for screening for salt tolerant wheat 
lines. Addressing the challenge of 9% of the world’s land and 20-50% of the irrigated land in the world 
being salt contaminated. These projects involve working with the same mutagenized wheat population 
with the aim of finding also other traits that could highly impact global agriculture, in this case improved 
drought tolerance by wheat. We work in close relation with a plant biotech company, OlsAro Crop Biotech 
AB.  

  

If you have a background in plant biology, cell and molecular biology and environmental biology or 
closely related fields you are very welcome to apply for the project. 

 

Student project 
Developing assays and screen population for wheat lines with drought tolerance. 

 
Location 
The work will take place at the Department of Biology and Environmental Sciences next to the Botanical 
garden. 

 

Duration 
Applied 10 weeks projects, for master 40 weeks/bachelor 20 weeks. 

 

Tasks 
You will be part of developing the last details in the stress method (soil/climatic conditions) and 
performing cultivation of wheat lines in the specific conditions. You will select the best lines and analyze 
and characterize genes (via qPCR) coupled to the specific trait using bioinformatics tools. You will also 
analyze the stress method to optimize the growth system.   

 

Application 
Please apply by sending your CV, references, and a short letter describing your background to Professor 
Henrik Aronsson (Henrik.aronsson@bioenv.gu.se) 
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3. Use of bioinformatics to ensure food security - screen for 
transcription factors 

 

 

Background 

We work with transcription factors (TFs) related to salt and wheat. With the recent release of the wheat 
genome in November 2018, we identified several TF genes using the newly released wheat genome 
(IWGSC). Thus, earlier whole analyses were based on the older wheat genome and so the current wheat 
TF data available for the scientific community is not complete. This became very clear for us as we 
published a paper about the TF family WRKY (Hassan et al 2019) and DREB (Hassan et al 2021) where we 
identified several more TF genes with the help of students performing applied projects, and they all 
became co-authors. 

  

If you have a background in plant biology, cell and molecular biology and environmental biology or 
closely related fields you are very welcome to apply for the project.  

 

Student project 
We will use a large number of bioinformatics tools to extract TF from existing public databases to better 
understand their role in stress tolerance that will improve food security. 

 

Location 
The work will take place at the Department of Biology and Environmental Sciences next to the Botanical 
garden. 

 

Duration 
Applied 10 weeks projects, for master 40 weeks/bachelor 20 weeks. 

 

Tasks 
You will be introduced into omics and can perform pipeline work following a flowchart. If you have 
experience in omics you can also be part of building our omics platform i.e. use of coding. We will work 
in close connection with a bioinformatician from the plant biotech company, OlsAro Crop Biotech AB. 
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Application 
Please apply by sending your CV, references, and a short letter describing your background to Professor 
Henrik Aronsson (Henrik.aronsson@bioenv.gu.se) 
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Gothenburg Global Biodiversity Centre 
 

We aim to understand how biological diversity has 
evolved and how it will be affected by on-going climate 
change and habitat destruction. The scope of our 
studies ranges from specific taxonomic groups in 
particular geographic regions to global cross-
taxonomic patterns. 
 
We integrate data and methodologies from genomics, 
molecular phylogenetics, palaeobiology, 
biogeography, climatic modelling, bioinformatics and 
ecology. Our work has shed further light on the 
evolution of species and biomes, but a lot more 

remains to be done. The following 10 projects are offered under our umbrella: 
 
 

1. Using remote observations to analyze mammal behavior in 
Botswana 
Behavioral ecology, large mammal 
ecology 

Camera traps have been used along 
high traffic ‘elephant highways’ in a 
national park of Botswana. During 
data extraction, group size and age 
category of the wildlife captured 
were recorded. Using these data 
the student will investigate the 
effect of time of day, rains, season 
and other environmental factors 
on the use of these highways of 
various mammalian species. 

For this Masters project, we seek a motivated, independent student with an interest in behavioural 
ecology. Familiarity with spatial analyses and the program R as well as experience with experience of 
processing camera trap data is desired but not required. Someone with an artistic background/interest 
would also be of interest. 

Contact: Kate Evans, kate@elephantsforafrica.org ; Søren Faurby, soren.faurby@bioenv.gu.se; 
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2. Patterns in the accumulation of genetic data  
Diversity, evolution, spatial patterns 

Very few organism groups have genetic data for 
all or even for a large fraction of the species and 
analyses of diversity patterns therefore have to 
make assumptions about the placement of the 
missing species. For computational convenience 
and due to lack of knowledge it is generally 
assumed that they are placed randomly in the 
phylogeny even though there are good reasons 
to expect this to be wrong. In this project we 
wish to analyze the pattern of accumulation of 
genetic data among species to better 
understand what determines what species have 
and does not have genetic data in order to 
enable researchers to better include the missing species into evolutionary or ecological analyses. 

For this master project familiarity with spatial analyses, with the program R and with basic 
bioinformatics or phylogenetics is desired but not required. Contact: Søren Faurby, 
soren.faurby@bioenv.gu.se 

 

3. Co-extinction of scavengers and prey 
Birds, mammals, diversity, spatial patterns 

Highest species richness of scavenging brids is currenty 
found in east Africa, just at the same area where most 
of the large mammals occur. Scavenging birds, 
however, also have seen a massive extinction in the 
Late-Pleistocne/Early-Holocene and in particular they 
used to be hihgly diverse in North and South America, 
feeding on the likewise diverse mammalian megafauna 
community that used to live there. The goal of this 
project is to estimate historic ranges of the extinct 
scavenging birds and compare these with previously 
estimated ranges for their mammalian prey. After this 
we will analyse the correlation between the historical diversities of scavenging birds and prey and 
compare with the contemporary pattern for both. Many scavenging birds are highly endangered and the 
resulting knowledge may both improve the understanding of co-extinction patterns as well as hopefully 
inform ongoing conservation efforts to avoid future extinctions.  

For this master project familiarity with spatial analyses and with the program R is desired but not 
required. Contact: Søren Faurby, soren.faurby@bioenv.gu.se  
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4. Mismatch between pollinators and plants  
Extinction, islands, birds, pollination, plant-animal interactions 

Oceanic islands have seen very large extinction rates, 
with as much as 90% of all extinct birds being island 
dwellers. As a function of this, many other species may 
potentially suffer in the future, as in the case of red 
flowered plants, which generally are exclusively bird 
pollinated. The goal of this project is to identify the 
fraction of plant species on various oceanic islands that 
are likely to be bird pollinated and investigate if there is 
consistent patterns in whether bird pollinated plants on 
islands are more likely to be endangered than other 
plants. The project will expand on an earlier master thesis 
focussed on New Zealand but expand the analyses to 
additional islands.  

For this master project familiarity with spatial analyses 
and with the program R is desired but not required.  

Contact: Søren Faurby, soren.faurby@bioenv.gu.se 

 

5. The relationship between abundance and range size 
Plants, spatial analysis, macroecology 

 

Some species are more 
abundant than others. If 
tree stems are counted 
across the immmense 
area of Amazonia, we 
find that only a few 
species acutally make up 
the bulk of individuals 
and most species are 
rare (figure above). Combining data on the spatial distribution of abundant and rare species 
and their abundances, we can test for correlation. These results could also be complimented 
with available data on genetic diversity. 
 
In this master project in plant evolution, familiarity with spatial analyses and with the statistical 
platform R is desired but not required. Contact: Christine Bacon, christine.bacon@bioenv.gu.se  
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6. Species delimitation and demographic history of açaí palm trees 
Plant systematics, population genetics, diversification 

Euterpe is popularly known in Brazil as açaí and 
two out of the seven known Euterpe species (E. 
precatoria and E. oleracea) represent the 1st 
and 6th most abundant and widespread plants 
in Amazonia, with mean estimated population 
sizes of 5.2 and 3.8 billion individuals, 
respectively. The other five species are either 
rare (E. longibracteata) and habitat-specialized 
(E. catinga), or have dispersed into different 
biogeographic regions (E. edulis, E. luminosa, E. 
broadwayi). Here, we aim to review Euterpe 
through an increased sampling effort and the use of species delimitation methods based on coalescent 
theory to unveil new species, resolve species complexes, and infer the full evolutionary history of 
Euterpe. The resolution of such complexes will refine predictions about Amazonian species diversity and 
identify previously unknown and potentially threatened taxa and key habitats as new conservation 
priorities. 

We seek independent students interested in learning laboratory skills in genomics. Contact: Christine 
Bacon, christine.bacon@bioenv.gu.se 

 

7. Developing models for rainforest evolution 
Evolution, tropical forest, diversity patterns 
 
Palms have been recorded in the fossil history of 
tropical rainforests since they first emerged (see 
Wing et al. 2009, depicted below). Along with other 
mega-thermal angiosperms, those that are frost-
intolerant and have physiological requirements that 
largely constrain them to tropical environments, they 
have been proposed as models for rainforest 
evolution. In this project we explicitly test the idea of 
palms being models for tropical rainforest presence 
or absence at a global-scale. Using data from 
transects, we test whether their distribution matches 
current tropical biomes at various geographical scales.  

For this master project in evolution, familiarity with spatial analyses and with the statistical platform R is 
desired but not required. Contact: Christine Bacon, christine.bacon@bioenv.gu.se  
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8. Plant response to changing climate 
Plant evolution, Arctic, adaptation 
 
The Arctic is changing climate conditions faster 
than anywhere else on earth. In efforts to 
understand this change, we can use museum and 
citizen science data to track shifts in geographic 
distirbution, flowering and fruiting times, and plant 
size through time. We are also using phylogenomic 
tools to understand patterns of plant adaptation to 
changing temperature and day length. 
 
For this master project in plant evolution, 
familiarity with spatial analyses and with the 
program R is desired but not required. If you are 
interested in this or any potential new idea about 
plant evolution, Arctic diversity, and genomics, or want to discuss your own project ideas, you 
are welcome to contact Christine Bacon, christine.bacon@bioenv.gu.se 
 
 

9. Optimization of Gothenburg's biodiversity conservation efforts 
Conservation, urban ecology, sustainable cities 
 

Gothenburg is a growing city with the goal of 
remaining a sustainable city. According to current 
strategies, there should be enough green areas that 
are actively managed to ensure a rich biodiversity. 
The unit “Park and Nature Administration” is 
responsible for the green areas. This project can be 
done in two different paths: 

a) Do a mapping of the units´ efforts to 
promote biodiversity and an analysis of 
possible development and coordination 
opportunities. Such mapping can be used at 
many different levels in the city´s 
development, from strategic planning of land use to concrete maintenance measures. 

b) Slottsskogen is a large park that promote biodiversity and ecosystem services. However, 
the biodiversity in Slottsskogen is not yet fully described. Through inventories and 
mapping of the park we can prioritize the future conservation activities. 
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We seek independent students with good analytical and writing skills. Experience and interest in 
inventory are preferred. 

Contact Slottsskogen: animal curator, anna.schonstrom@ponf.goteborg.se or zoologist, 
linda.thelin@ponf.goteborg.se or Anne Bjorkman anne.bjorkman@bioenv.gu.se 

 

10. Promoting biodiversity within deer enclosures in Slottsskogen 
Biodiverstiy, conservation, ethology 
 
Zoos aim to promote biodiversity, but they 
seldom aim to do it through the animal 
husbandry itself - for example through the 
animals´ grazing and trampling. Despite this, 
it can be noted that the animals will affect 
their surroundings.  

Studies show that ecosystem effects of deer´s 
grazing are to a large extent controlled by the 
population density and that fluctuating 
population size might be preferably. Applying 
these results to fenced animals may not be 
practically feasible, but it is interesting to investigate whether the zoo's holding of deer, regarding to 
group size and fence design, could be adjusted to achieve a larger species diversity in the park.  

We seek independent students with good analytical and writing skills. Experience and interest in 
inventory are preferred. 

Contact Slottsskogen: animal curator, anna.schonstrom@ponf.goteborg.se or zoologist, 
linda.thelin@ponf.goteborg.se or Anne Bjorkman anne.bjorkman@bioenv.gu.se 

 



 

73 

Fish Endocrinology Laboratory, the FEL-group 
 

1. Novel techniques for sustainable food production through 
aquaculture 
 
Suitable for Applied, Bachelor or Master project upon agreement 

Traditional aquaculture consists of open-cages, with potential negative impact on the environment. 
Recirculating aquaculture systems (RAS) offer the possibility to achieve a high production with minimal 
ecological impact, and therefore are of interest to develop a sustainable aquaculture in Sweden. A 
current downside of RAS is the production and potential accumulation of various waste, which may 
negatively affect the welfare of the fish, if not well managed. RAS are pretty diverse and use a series 
of different treatment processes to maintain water quality and limit water exchanges. In biofilters, 
ammonium is converted to nitrate, via nitrite through the action of nitrifying bacteria. Nitrate can later 
be removed by either denitrifying bacteria or water exchanges.  

Recent studies have shown potential of alternative sources (macro and micro-algae, membranes, 
annamox) to mitigate environmental problems of aquaculture as efficient biofilters. In addition to 
those dissolved waste, solid waste must be also treated adequately in RAS in order to avoid unwanted 
bacterial growth and diseases outbreaks. Concentrating those solids wastes into sludge could latter 
lead to the valuable new resources. Our recent studies regarding the use of the marine anammox strain 
Ca. Scalindua indicate that this bacteria has a potential to be used to mitigate the RAS wastewater, if 
adapted slowly to its new environment. We aim now to further our knowledge on the best 
environmental/culture conditions for the use of this anammox species in RAS. For this purpose, the 
aims of current projects are: 

- To conduct a literature study in order to compile and compare the new advances in RAS 
wastewater treatment research, including the use of alternative filtering technologies (i.e 
anammox, membrane, algae) that would help lowering even more the environmental footprint of 
those systems. 

- To characterize the best environmental condition for the use of the marine anammox strain Ca. 
Scalindua in RAS. Our first studies suggest that this strain could be slowly acclimatized to RAS 
wastewater, without the supplementation of trace elements. We need to now to investigate the 
impact of several compounds present in the RAS wastewater (high nitrate, suspended solids, 
organic matter) on the normal functioning of the bacteria.  

- To perform a characterization and time analysis of the microbial community of our pilot RAS. We 
have collected water and biological samples of our RAS over a 4-month period in order to analyses 
and follow the microbial community over this time period, and following several (routine) events 
(cleaning, water changes, addition of algae). This will allow us to better understand the dynamic 
of our RAS microbial community in before implementing our new filtering technologies.  

 

For specific research tasks, contact: 

Jonathan Roques (jonathan.roques@bioenv.gu.se) or 

Kristina Sundell (Kristina.sundell@bioenv.gu.se). 
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2. What will we feed our fish in the future?  

- The effect of alternative feed ingredients on health and welfare of 
rainbow trout 
 
Suitable for Applied, Bachelor or Master project upon agreement. 

 

Aquaculture is the fastest growing major food sector of our decade and thus the need for fish feed is 
increasing greatly. Finding and utilizing sustainable fish-feed ingredients is fundamental to ensure a 
responsible development of this industry. Promising materials include yeasts and insects as they 
contain high amounts of protein and lipid and exhibit fast growth rates. Additionally they can be 
cultivated using waste products of other industries. However, both yeasts and insects do not only 
contain nutrients. Insects for example contain chitin and yeasts beta-glucans. Additionally is their 
composition highly dependent on the substrate they grow on. Therefore is important to carefully 
evaluate every ingredient before giving any recommendations. 

 

To test the suitability novel ingredients we carry our feeding trials where we test our new material in 
a fish feed and compare it to a commercial grade feed. A feeding trial typically lasts for 2-3 months 
and is followed by physiological evaluations to determine the effect of our ingredients on growth 
performance, health and welfare of the fish. Therefore, these experiments are perfectly suitable for a 
thesis work. The thesis can either be a complete feeding experiment from start to finish or a part of a 
bigger trial. 

 

For specific research tasks, contact:  

 

Niklas Warwas, niklas.warwas@bioenv.gu.se or  

Kristina Sundell (Kristina.sundell@bioenv.gu.se). 
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3. Ghrelin regulation of nutrient uptake 
 
A master degree project 

 

The regulation of appetite and energy stores is important for animals in order to cope with changing 
environmental conditions (for example seasonal factors as temperature) and food supply and 
necessary to sustain growth, reproduction and daily body functions A main goal in aquaculture is 
efficient growth of the farmed animals, which requires optimal nutritional composition and uptake of 
the diet in addition to a good appetite. Peripheral hormones from fat stores, gut, stomach, liver and 
other tissues signal energy and hunger to the brain where the information about nutritional status of 
the organism is integrated and processed. 

 

Leptin and ghrelin are two key hormones in the regulation of energy balance in animals. Ghrelin 
stimulates appetite in most fish species studied so far (but exceptions exist), acting towards a 
positive energy balance of the animal. One question is: if ghrelin affects appetite, does it also 
stimulate nutrient uptake mechanisms? To address this questions, we suggest an experimental 
project aiming at investigating the effects of ghrelin on intestinal nutrient uptake (glucose, amino 
acids) using the Ussing chamber methodology. 

 

For specific research tasks, contact:  

Lisa Jönsson Bergman, Elisabeth.jonsson@bioenv.gu.se or 

Henrik Sundh, Henrik.sundh@bioenv.gu.se 

 

 

4. The happy salmon project 

Physiology shapes the happy salmon – a systems approach to 
sustainable feeds for stimulation of growth, welfare and survival in 
salmon farming 
 
Suitable for Applied, Bachelor or Master project upon agreement. 

 

The happy salmon project is a Nordic collaboration, aiming to contribute with knowledge and 
solutions for a successful smolt production using novel sustainable feeds and that are applicable in 
modern RAS-systems. We will target the physiological background to what makes a good and robust 
smolt in order to understand more precisely how to overcome bottlenecks during FW to SW 
transition and securing optimal growth. Furthermore, we will develop feeds based on raw materials 
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from marine waste streams, insects fed marine waste streams, and marine microalgae, whilst 
investigating their potential to promote osmoregulatory ability and appetite.  

 

Within the scope of the project aims, we can offer degree projects of various lengths, with focus on 
smolt physiology.   

 

Background: Atlantic salmon life cycle 
involves both FW (juvenile parr) SW 
(post-smolts). Atlantic salmon maintain 
a nearly constant internal osmotic 
concentration, regardless of their 

external environment. Thus, the FW and SW environment represent distinctly different osmotic 
challenges. In hypoosmotic FW, fish absorb ions from feed and perform active uptake of ions across 
the gills and excreting dilute urine to counteract passive loss of ions and osmotic gain of water. To 
counterbalance dehydration in SW, fish actively absorb fluid from ingested SW while excess ions are 
secreted ions across the gills concurrent with secretion of iso-osmotic urine.  

 

The most critical part of the Atlantic salmon production cycle is the parr-smolt transformation, a pre-
adaptation for the marine environment including development of hypo-osmoregulatory ability of the 
osmoregulatory tissues while the fish is still in FW. In the wild, smoltification is stimulated by 
environmental cues of which photoperiod, temperature, salinity are important regulators, 
synchronizing smolt development. Thus, sufficient environmental control (e.g. photoperiod, 
temperature) is crucial for the timing and intensity of preparatory changes during smoltification in 
Atlantic salmon aquaculture.  

 

The environmental cues are ultimately translated into physiological responses through endocrine 
axes, synchronizing smolt development. In aquaculture, photoperiod manipulation has been used to 
control the timing of smoltification to seasons other than spring. The salmon industry is increasingly 
altering production protocols for a continuous production of smolt. However, extended use of such 
extreme light regimes and temperatures deprives the juvenile salmon of seasonal cues and critically 
disrupt a synchronized completion of parr-smolt transformation and high mortalities during this life 
stage transition is a major bottleneck in salmon aquaculture.   

 

If you are interested in a degree project in Happy salmon and wish to discuss this with us, please 
contact any of:  

Lisa Jönsson Bergman, elisabeth.jonsson@bioenv.gu.se 

Kristina sundell, kristina.sundell@bioenv.gu.se 

Henrik Sundh, henrik.sundh@bioenv.gu.se 
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Examensarbeten eller praktik på naturavdelningen, 
Länsstyrelsen i Jönköping 

 

Välkommen att söka praktikplats eller uppslag för examensarbete på naturavdelningen på 
Länsstyrelsen i Jönköping! Vi har lång erfarenhet av att ta emot studenter för examensarbete eller 
praktik. På våra fem enheter arbetar vi brett med olika naturvårdsfrågor, allt från fiskevård och 
restaurering av våtmarker till förvaltning av vilt och naturreservat. Vi förvaltar och utvecklar 
dessutom nationella datasystem inom miljöområdet. Inom vissa områden har vi kommit långt, men 
det finns mycket kvar att göra i länet. Därmed finns det ofta möjlighet att göra examensarbete eller 
praktik på någon av enheterna. Studentarbeten kan komma till stor nytta för Länsstyrelsens 
verksamhet och bidra till naturvårdsarbetet i länet. Exempel på tidigare examensarbeten skrivna på 
Länsstyrelsen finns här:  

• Är uteblivna bränder i skogslandskapet en bidragande orsak till igenväxning av myrmarker? 
• De ekonomiska konsekvenserna av förekomsten av vildsvin (Sus scrofa) i Jönköpings län 
• Analys av nya fiskbestånd som tillkommit genom utsättningar i Jönköpings län 
• Uppföljning av laxsmoltproduktion i Vätterns tillflöden 
• Analys av vattentemperaturer inom olika vattendrag i två avrinningsområden 

 

Är du intresserad och läser en relevant utbildning önskar vi att du hör av dig till någon av 
naturavdelningens enhetschefer eller avdelningschef för att diskutera vilka projekt som är aktuella 
och som du skulle kunna bidra till. Du får också gärna komma med egna idéer!  

- Fiskeenheten 
Anton Hallden  
anton.hallden@lansstyrelsen.se 
010-223 63 53 
 

- Landenheten 
Henrick Blank  
henrick.blank@lansstyrelsen.se 
010-223 63 69 
 

- Enheten för naturskydd och tillsyn 
Ingrid Camper 
ingrid.camper@lansstyrelsen.se 
010-223 63 97 
 
 

- Skötselenheten 
Eva Wallander  
eva.wallander@lansstyrelsen.se 
010-223 63 93 
 
Vattenenheten 
Anna Langhelle 
anna.langhelle@lansstyrelsen.se 
010-223 64 10  

 
- Naturavdelningen 

Gustav Enander 
gustav.enander@lansstyrelsen.se 
010- 223 63 05 
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Två projekt:  

• Beskrivning: En kvalitativ besökarundersökning i skyddade områden i Jönköpings län. Vem är 
besökaren, vilken typ av friluftsliv utförs och vilka anläggningar vill besökaren ha/inte ha? 
Finns det några intressekonflikter mellan olika typer av friluftsaktiviteter? Hur stor är till 
exempel konflikten mellan cyklister och vandrare? 
Kommun/område: Skyddade områden inom Jönköpings län. Kontakt: Anna Sandhammar, 
anna.sandhammar@lansstyrelsen.se Tel. 010-223 62 99 

 

• Beskrivning: Hur ser besökare på digital naturvägledning? Intervjua besökare i skyddade 
områden om för- och nackdelar med digitala ”skyltar”, tipsrundor och barnspår. Det digitala 
kan både ge ett fantastiskt mervärde men också göra oss ännu mer fast i våra mobiler. Hur 
tycker besökare att vi ska använda oss av det digitala för att hitta den rätta balansen? 
Kommun/område: Skyddade områden inom Jönköpings län. Kontakt: Anna Sandhammar, 
anna.sandhammar@lansstyrelsen.se Tel. 010-223 62 99 

 

Andra exempel på projekt som det i nuläget finns behov av: 

• Friluftsliv i skyddade områden – Hur begränsar de mest välbesökta naturreservatens 
föreskrifter friluftslivet och vilka föreskrifter skulle innebära målkonflikter om de upphävs? 
[Naturskydd och tillsyn] 

• Utvecklingen på landsbygden – Analysera och sammanställa sektorsövergripande trender på 
landsbygden på ett illustrativt sätt, som kan förmedlas till beslutsfattare och 
strateger/planerare. [Landenheten] 

• E-DNA undervattensväxter – Undersöka om e-DNA är en bra metod för att hitta hotade 
undervattensväxter. [Vattenenheten] 

• Knärot ur ett artskyddperspektiv - Vilken hänsyn kräver knärot i och med 
artskyddsförordningen? Vilken rådgivning ges och vad har effekten blivit av genomförda 
åtgärder? [Naturskydd och tillsyn] 

 

Gustav Enander 

Avdelningschef, Naturavdelningen 
Länsstyrelsen i Jönköpings län 

 

Studenter, obs! Dessa arbeten är tänkta som exjobb, men vissa kan lämpa sig även/bättre som 
praktik (vilket i så fall görs som ett Verksamhetsförlagt projekt, kurskod BIO331).  

Som student måste du själv hitta en intern handledare till dessa projekt, dvs en kunnig, disputerad 
biolog, anställd vid GU, som är villig att handleda dig. 
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Examensarbeten eller praktik vid Länsstyrelsen i 
Västra Götaland 

Övergripande kontaktperson: klara.jansson@lansstyrelsen.se 

1. Stäppartad torräng: drakblomma  
Vi behöver öka kunskapen kring drakblomma, särskilt när det gäller dålig frögroning/nyetablering. 
Förslag: Jämföra olika parametrar på ytor med väl etablerade populationer respektive ytor med litet 
antal plantor. En hypotes kan exempelvis vara att det är brist på pollinatörer. Typ: kandidat eller 
master Område: Falköping-Ulricehamn Kontakt: Marina Bengtsson, 
marina.bengtsson@lansstyrelsen.se, 010-224 56 07 

2. Stäppartad torräng 
Stäppartad torräng är den artrikaste varianten av torräng som vi har i Västsverige. Men vår kunskap 
om denna naturtyp behöver öka. Vi ser därför gärna förslag på examensarbeten kring stäppartad 
torräng. Typ: kandidat eller master Område: Falköping-Ulricehamn Kontakt: Marina Bengtsson, 
marina.bengtsson@lansstyrelsen.se, 010-224 56 07 

3. Rikkärr 
Inventering av dåligt kända rikkärr i Västra Götaland, främst med avseende på botaniska värden och 
hävdstatus. Arbetet bör inkludera en jämförande analys av biologiska och andra miljövariabler för 
att undersöka biologiska skillnader hos rikkärren och anledningarna till sådana skillnader. Typ: 
Kandidat eller master Område: Skaraborg/Dalsland/Västkusten Kontakt: Jennie Niesel, 
jennie.niesel@lansstyrelsen.se, 010-2245164 

4. Marina karteringar 
Vi vill gärna ha din hjälp med att assistera vid fältundersökningar och bearbeta inventeringsresultat i 
GIS. Arbetet kräver kunskaper inom marinbiologi och minst grundkurs i GIS. Typ: Passar bäst som 
verksamhetsförlagd praktik under våren/sommaren. Område: Göteborg, södra Bohuslän Kontakt: 
Maria Kilnäs, maria.kilnas@lansstyrelsen.se, 010-224 47 21 

5. Dikade våtmarker  
Hydrologisk analys och åtgärdsplanering inför restaurering av våtmark/myr. Kräver goda 
hydrologiska kunskaper samt kunskap om hydrologiska modelleringar i GIS. Typ: kandidat eller 
master Område: Skyddade områden i hela länet. Kontakt: Therese Ericsson, 
therese.ericsson@lansstyrelsen.se, 010-224 53 21 

6. Dikade våtmarker  
Kartering av diken i våtmark. Önskvärt med hydrologiska kunskaper. Typ: Passar bäst som 
verksamhetsförlagd praktik.  Område: Skyddade områden i hela länet. Kontakt: Therese Ericsson, 
therese.ericsson@lansstyrelsen.se, 010-224 53 21 
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7. Restaureringsbehov våtmarker  
Inventering och bedömning av naturvärden och eventuella restaureringsbehov i våtmarker. Önskvärt 
med biologisk och/eller hydrologisk kompetens. Typ: Passar bäst som verksamhetsförlagd praktik. 
Område: Skyddade områden i hela länet. Kontakt: Therese Ericsson, 
therese.ericsson@lansstyrelsen.se, 010-224 53 21 

8. Främmande arter med hög risk för invasivitet i 
trädgårdsbranschen 
Invasiva främmande arter är ett av de största hoten mot biologisk mångfald globalt och lokalt. En 
stor del av arterna härstammar från trädgårdarna och trädgårdsbranschen. Vi vill undersöka 
försäljningsmönster och inställning i Västra Götaland. Frågeställningar kan exempelvis vara: Vilka 
riskklassade arter (enligt ArtDatabankens risklista) finns idag till försäljning i länet? Vilken spridning 
har de? Finns intresse för byte till arter med mindre risk för invasivitet i branschen? Typ: kandidat 
eller master Område: Hela länet Kontakt: Klara Jansson, klara.jansson@lansstyrelsen.se, 010-224 48 
92 

9. Svarthuvad snigel 
Svarthuvad snigel (Krynickillus melanocephalus) är en ny art i Sverige, som ännu inte rapporterats i 
Västra Götaland. Projektet innebär eftersök av svarthuvad snigel vid riskplatser såsom 
komposteringsanläggningar och trädgårdstippar. Vid fynd kan analyser ske för att utröna skillnad 
mellan platser som har respektive inte har arten. Arbetet sker under höstterminen. Typ: Passar bäst 
som verksamhetsförlagd praktik. Område: Hela länet Kontakt: Klara Jansson, 
klara.jansson@lansstyrelsen.se, 010-224 48 92 

Krynickillus melanocephalus is a new species of snail in Sweden, which has not yet been reported in 
Västra Götaland. The project involves searching for the species at risk locations such as composting 
facilities and garden dump sites. In case of findings, analyzes can be carried out to find out the 
difference between places that have and do not have the species. Best suited as an internship 
project. Time: Autumn semester Area: County of Västra Götaland Contact: Klara Jansson, 
klara.jansson@lansstyrelsen.se, 010-224 48 92 

 

Studenter, obs! Som student måste du själv hitta en intern handledare till dessa projekt, dvs en 
kunnig, disputerad biolog, anställd vid GU, som är villig att handleda dig. 
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Choosing urban trees for stress tolerance and provision of 
ecosystem services 

 

This topic includes ecophysiological studies aimed at understanding which tree traits determine the 
severity of environmental stress (flooding, drought and heat) experienced by different tree species 
in the urban setting. In addition, the topic can include survey-based studies regarding the general 
public’s views of urban trees, the ecosystem services that they provide and species selection for 
public spaces. This research is part of the project “Sustainable trees to promote sustainable cities in 
a changing climate” with the overall aim to generate guidelines describing which species are suitable 
for planting in various urban settings based on which ecosystem services they provide, their stress 
tolerance and their perceived desirability by the general public. The studies are carried out in 
collaboration with the Gothenburg Botanical Garden and the Swedish University of Agricultural 
Sciences. 

Contact: Lasse Tarvainen: lasse.tarvainen@bioenv.gu.se 

 

 


