
AB-207 Projects available in spring 2019 
Application deadline: 15 October 2018 

Project study period: January–June 2019 
 

Projects offered by Professor Mads Forchhammer  
 
Structural population modelling of Svalbard reindeer 
This study focus on structural (age/sex) changes in the dynamics of the Adventdalen 
reindeer population. This is primarily an analytic project, where existing data will be 
analysed using matrix models. 
 
Circumpolar analyses of Arctic fox population dynamics 
Recent studies have shown that climate synchronise arctic fox and herbivore population 
dynamics on Svalbard through the increased frequency of extreme rain-on-ice events during 
winter. In contrast, species-specific differences in density-dependent regulation supposedly 
work again climate-mediated synchrony. This project focuses on estimating and contrasting 
the density-dependent and climate effects on long-term dynamics of Arctic fox populations 
across the Arctic. 
 
Using time series analyses to understand effects of Arctic climate change 
The capacity of analysing time series is at the heart of understanding the effects of climate 
change. This open project offers the student to learn the analytical techniques of time series 
analyses using a selective integration of biological as well as climatic data. 
 
Contact information: Mads Forchhammer (mads.forchhammer@unis.no) 
 
 
 

Available projects with Associate Professor Pernille B. Eidesen 
 

Evolutionary consequences of autopolyploidy  
Subject keywords: polyploidy, adaptations, niche expansion  
Project background: Polyploidy (the process of chromosome doubling) has played an 
important role in the evolution of all angiosperms. Allopolyploidy is when the chromosome 
sets are from different species. Autopolyploidy is when chromosomes come from the same 
species. The latter process is often overlooked, and the knowledge of its effect is less known. 
Saxifraga oppositifolia is a good model system to study the effect of autopolyploidy. 
Saxifraga oppositifolia thrives in a wide range of habitats, from early-melting, extremely dry 
ridges with long growing season, to moist snow beds with short growing season. Two main 
ploidy levels are recorded (2n = 26 and 52, functionally diploid and tetraploid; triploids 
occur). Resent investigations of growth form and ploidy-levels within this species show that 
these are linked, and that they differ in various traits. Thus, autopolyploidy in S. oppositifolia 
has probably expanded the ecological amplitude of this species complex.  
 
Aim: Effect of autoploidy in relation to extension of niche-space. There are many possibilities 
to explore, like: 
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· Investigate pH optimum between ploidy levels.  

· Phenology between ploidy levels, and relation  

· Freeze tolerance and drought tolerance between ploidy levels.  

· Evaluate phenology, pollination, pollen/seeds production and quality between ploidy 
levels.  

· Morphological characterization of ploidy levels – do morphological characters exist?  

· Compatibility among ploidy levels through crossing experiments. 
  Plant trait variation among ploidy levels 
  Genetic variation and signatures among ploidy levels/population genetics 
 
Methods: Depending on project aim this can be more field oriented or lab oriented projects 
Preferred educational background/competences: evolutionary understanding, population 
dynamics  
Contact information: Pernille Bronken Eidesen (pernillee@unis.no). 
 
 
 

Available projects with Associate Professor Anna Vader 
 
Biodiversity of myxomycetes 
Background: Myxomycetes (slime molds) are a group of fungus-like organisms with an 
interesting life cycle that includes conspicuous macroscopic plasmodia and fruiting bodies. 
They live on litter and in soil, where they graze on bacteria and stimulate rates of organic 
matter decomposition. In Svalbard, only three species have been reported to date. However, 
many species only live as amoeba in soil and are therefore difficult to detect. Recent 
investigations using molecular techniques have shown that the diversity of myxomycetes is 
much higher than previously assumed in temperate locations (e.g. Fiore-Donno et al., 
Scientific Reports 2016), and we suspect that the same is true in the Arctic. 
Aim: Investigate the biodiversity, distribution and seasonality of Svalbard myxomycetes.  
Methods: The project can be developed in different directions, but will be based on 
molecular methods. Lab-work (DNA extraction from soil, PCR, preparation for Illumina 
sequencing) and/or bioinformatic analyses of high throughput sequencing data. Statistical 
analyses of sequencing data. 
Preferred educational background: skills/experience in molecular lab work, bioinformatics 
or statistics. 
 

Synechococcus – Arctic resident or southern immigrant? 
Background: The Arctic is warming. One of the major climatic drivers in the marine system is 
the West Spitsbergen Current (WSC) that transports "warm" Atlantic water up along the 
west-coast of Spitsbergen and into the Arctic Ocean. The amount of heat transported has 
increased over the recent years. The WSC also brings southern immigrants into Arctic 
Waters.  
The cyanobacteria Synechococcus is a globally important primary producer, responsible for 
17% of ocean net primary productivity, but has been regarded as nearly absent from polar 



oceans. In a recent paper, Paulsen et al (2016) found Synechococcus at all sampled stations 
(W and N of Svalbard), sometimes highly abundant. In August high abundances were 
detected within the Atlantic Water of the WSC, in line with the suggestion that 
Synechococcus can be used as an indicator of Atlantic Water. However, Synechococcus was 
also found in other watermasses, with high winter cell numbers. Growth experiments 
surprisingly showed that the detected Synechococcus were able to grow at low temperature 
and also in the dark, suggesting that they could be adapted to a life in the Arctic.  
We (UNIS) have sampled the Isfjorden Adventfjorden (IsA) high-resolution time-series 
station daily to monthly since 2011, aiming to obtain baseline data on the seasonality and 
inter-annual variability of Arctic microbial communities. Background data on "normal" 
variability is critically important for identifying and understanding the effects of climatic 
changes and other environmental perturbations.  The ISA station experiences periodic 
inflows of Atlantic Water, making it particularly well suited for studying the ecological effects 
of a warmer "Atlantified" Arctic. 
 
Aim: Investigate seasonality and diversity of Synechococcus at IsA.  
Methods: The project can be developed in different directions depending on the student’s 
interest. The following laboratory techniques will/can be used: PCR with Synechococcus 
specific primers, molecular cloning, RFLP, Sanger sequencing, phylogenetic analyses, and 
multivariate statistics. 
Sampling: Although the project does not require additional samples, the student will also 
participate in ISA field sampling, both to gather an understanding of the sample processing 
and to help keep the time-series running. 
Preferred educational background: Skills in molecular lab work, sequence-processing, 
phylogenetics and/or statistics. 
 
Contact information: Anna Vader (annav@unis.no) 
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