
Cottenie lab proposals for undergraduate 

F19-W20 research projects  

See below for a list of potential research topics. If you are interested in one of them, or a similar 
project, please contact Karl Cottenie (cottenie@uoguelph.ca) to set up a meeting to discuss the 
possibilities. 

PhD mentor: Jennifer Gleason 

Extracting eDNA from aquatic insect samples 
 
Environmental DNA (eDNA) is DNA that is has been shed from an organism and is collected 
directly from the environment (e.g., water, soil). A potential advantage of eDNA, especially for 
benthic invertebrates, is avoiding the time-consuming laboratory work that comes with sorting a 
benthic sample. We have collected numerous benthic samples from streams in the Lake Erie 
watershed that have been preserved in ethanol. We are interested in whether eDNA can be 
extracted from the sample preservation fluid (ethanol) and how well these sequences match 
what we physically collected in these samples. We will be sequencing the physical insects to 
compare to the eDNA samples to validate the method. how well it matches the physically 
collected invertebrate sequences. This undergraduate project would involve learning laboratory 
components of sequencing eDNA (filtration, extraction, PCR & submission for sequencing) and 
a bio-informatics pipeline to analysis the data. Research questions related to specific student 
interests can be incorporated. 

PhD mentor: Marie-Eugenie Maggia 

Research project opportunity – Ecology, earthworms, diversity, barcoding, statistics 
 
I am a Phd student working on the ecology of earthworms. I am studying the factors driving 
the assemblage of earthworm community across a latitudinal gradient, and the impact of 
agriculture practices on it. This summer 2019 I will be sampling in southern Ontario and tissue 
samples from the earthworms will be used to sequence the barcode region of the COI 
mitochondrial gene. As the taxonomy of earthworms is still unclear, MOTUs are used as species 
proxy for this study. Since not too many studies have explored the diversity of earthworms in 
southern Ontario, the data generated will provide a baseline on the level of diversity in this 
region. Also, with the environmental variables recorded on the field and from the lab, we will 
determine the correlation between them and the occurrence of the species.  

PhD mentor: Simon Denomme-Brown 

Meta-analysis of Small Mammal Density-Dependent Dispersal 
 
Dispersal is fundamental ecological process, that can influence population growth rates, genetic 
connectivity and buffer against the effects of climate change.  Animals disperse for a multitude 
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of reasons, but one of the most well studied is due to changes in population densities. Animals 
may move from areas of high density to reduce competition or conversely, towards areas of 
high density to gain access to limiting resources. Small mammals have been shown in studies 
to change their dispersal behaviour due to population densities, but the results of numerous 
studies on this topic vary drastically. The purpose of this research proposal is to perform a 
metanalysis regarding density-dependent dispersal in small mammals. By pulling together all of 
the literature on this topic and analyzing the published results collectively, we would aim to 
illuminate any broad patterns regarding how small mammals generally adjust dispersal 
behaviours in response to density. This position would provide a student with experience 
conducting detailed literature searches and reviews, experience working in R and metanalysis 
techniques. 

PhD mentor: Anna Solecki 

Community structure and diversity of flies in the Subarctic at varying nested spatial scales 
 
Community ecology strives to understand the processes that regulate the patterns of species 
occurrences in the natural world. One way to approach this question is to use a two-scale 
framework: compare a local ecological community of species to a regional species pool. 
However, how do we insure that the scales used in our studies are ‘sufficiently’ large (or small) 
to examine patterns? My research is focused on Arctic flies (Diptera) and the importance of 
considering scale and different biodiversity measures in community assembly. For this project, 
flies were collected in the Subarctic (Churchill, MB) to determine factors affecting their diversity 
patterns in the boreal forest and tundra. The questions I am asking are: do fly assemblages in 
the tundra and boreal forest habitats differ in local assembly processes; and do harsher 
environments filter for closely related species? This undergraduate project would involve 
laboratory bench work (particularly insect identification), databasing, and data analysis. 
Possibility of carrying out own thesis project in Integrative Biology (IBIO*4500, IBIO*4510, or 
IBIO*4521/4522) within the framework of the project. 
 


