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Shaken not stirred: 
Can pressure oscillations cause bubbles to rise faster in magma? 

Supervisors: Dr Fabian Wadsworth (Earth Sciences); Dr Ed Llewellin (Earth Sciences) 
External Collaborators: Dr Ben Kennedy (University of Canterbury, New Zealand) 

Background: 
Magmas are subject to pressure oscillations as seismic 
waves pass through volcanic conduits or magma cham-
bers. The effect of such seismic pressure perturbations 
are unknown, however, links between seismic activity 
and eruptive activity have been proposed (e.g. Manga 
et al., 2009). These links remain controversial because 
the physical consequences of seismic activity for 
magma have not been fully explored. 

Magma contains bubbles of gas, which provide the 
buoyancy that drives magma ascent and eruption on 
Earth. The rise-rate of bubbles in fluids is well-under-
stood and depends strongly on the bubble size (Clift et 
al., 2005). However, oscillations of bulk pressure can 
cause oscillations of bubble size, which can in turn ac-
celerate or decelerate the rise-rate of bubbles. How im-
portant is this effect, and what role does it play in the 
dynamics of magma ascent? 

Project Aims and Methods: 
We propose a simple, but powerful, set of experiments 
designed to investigate how much a P-wave from a 
large earthquake can affect bubble rise rates in mag-
mas. To do this, the student will design and build an 
analogue experimental rig in which the hydrostatic 
pressure can be oscillated using a new dynamic shak-
ing apparatus available in the department of Earth Sci-
ence. They will modify existing equipment in the ana-
logue fluid laboratory in order to create a scaled model 
of a volcanic conduit.  

The student will perform experiments over a range of 
pressure amplitude and oscillation frequency and will 
record the rate of bubble rise, producing the first re-
gime diagram of the conditions required to increase 
the average speed of a bubble in a liquid, relative to the 
speed in a stagnant column. Importantly, the student 
will compare these results with the area of the regime 

diagram in which volcanic phenomena occur using di-
mensional analysis and scaling. 

Training and skills development: 
The MSc candidate will interact with a very dynamic 
department of enthusiastic active researchers, and 
their training includes: 
 design and execution of scaled laboratory analogue 

experiments 
 writing and presentation skills via the weekly vol-

canology group meetings 
 optional one-week residential volcanology field 

course in Tenerife (£600 cost) 
 opportunity to demonstrate to undergraduate stu-

dents in practical classes. 
 Interaction with a vibrant international group in-

vestigating various aspects of magma-earthquake 
interactions. 

Pre-requisites: 
The student must have: 
 an undergraduate degree in a physical science 
 good quantitative skills 

Research costs: 
Basic research costs associated with this project will be 
met by the supervisory team.  
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Apply: www.dur.ac.uk/earth.sciences/ 
postgraduate/ 

Contact: fabian.wadsworth@gmail.com

 

Figure: An experiment 
of bubbles rising and 
bursting in a stagnant 
fluid (Nguyen et al., 
2013). 
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