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Bell Burnell Graduate Scholarship Scheme — Physics Project

PROJECT TITLE: Developing simulations to study coevolution in aquatic environments shaped
by flow

Lead Supervisor: Wolfram Moebius
Profile Webpage: https://experts.exeter.ac.uk/25980-wolfram-moebius

Co-Supervisors:
Daniel Kattnig, Living Systems Institute & Physics and Astronomy,
Adam Monier, Living Systems Institute & Biosciences

Project details: Coevolution is the process of species evolving together and influencing each
other’s evolutionary path. For a system of microbes and viruses, this entails an ongoing
dynamic of the host microbe evading infection and the virus overcoming this protection.

However, when fluid flow drives these partners apart, several questions arise: How will past
coevolution affect the interactions with new partners? How long do signatures of past
coevolution persist? What happens when descendants encounter each other, again through
fluid flow? Understanding these questions is essential for understanding evolution in the ever-
changing world of aqueous ecosystems. You will address these questions with physical
modelling, simulations, and analytical calculations with a strong focus on parameters
describing oceanic ecosystems.

Following a bottom-up approach, you will first develop agent-based simulations in a
prototypical flow field to test biological hypotheses on the effect of flow fields on coevolution,
supplemented by analytical calculations where feasible. In a second step, you will translate and
test these findings to larger systems with more complex flow fields mimicking the situation in
the ocean. To achieve this goal, you will develop a hybrid modelling approach incorporating the
efficiency of concentration-based and the stochasticity of agent-based modelling.

You will join a supervisory team that is dedicated to research at the interface of physics and
biology with significant research experience in model building and simulations: Wolfram
Moebius (Exeter), a physicist with research experience and interest in evolution of bacterial
viruses, Daniel Kattnig (Exeter), a physicist and expert in large-scale simulations, and Adam
Monier (Exeter), a marine biologist with particular interest in the ecology and evolution of
microbes and their viruses. On the development of a hybrid simulation scheme, we will
collaborate with Kit Yates (Bath).

The research will take place in the Department of Physics and Astronomy as well as the Living
Systems Institute, providing both a stimulating atmosphere and plenty of scope for interactions
for additional input and advice.

Project specific entry requirements: None
Potential PhD programme of study: PhD Physics

Location: Physics and Astronomy & Living Systems Institute
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Please direct project specific enquiries to: Wolfram Moebius, w.moebius@exeter.ac.uk

Please ensure you read the entry requirements for the potential programme you are applying for.

To Apply for this project please click on the following link -| APPLY HERE
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