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I’ve always liked working on a diverse range of topics
that use the skills I’ve developed.  Currently, with my
group I’m working in three broad areas: the dynamics
of ice sheets and sea ice in the polar regions, the
geological storage of CO2, and the early evolution
of planetary bodies including how magma oceans
freeze and how planetesimals generate their
magnetic fields.  

The global climate crisis presents an immediate
scientific challenge in which there are no end of
pressing, but also fascinating scientific questions.  An
outstanding current question is how ice sheets
connect to the porous sediments on which they
often rest, and importantly how changing that
subglacial environment might lead to the loss of ice.
I’m using the ideas we’ve developed for flow in
porous rocks to understand the subglacial
environment, in particular how water moves around
beneath glaciers and lubricates their flow.  These are
similar ideas to how we understand the flow, and
ultimately the trapping, of CO2 in porous rocks.  

RESEARCH FOCUS:

FLUID  DYNAMICS  OF

THE  EARTH  AND  OTHER

PLANETARY  BODIES



Carbon sequestration is a technological means of
tackling part of our emissions that are
responsible for climate change, and we’re trying
to understand how the complicated structure of
the porous rocks may influence how and where
CO2 flows when it is injected, and more
importantly if and when it will be stably trapped.
I’ve also been interested in how ice forms in the
polar oceans, and more recently how ice forms
in the turbulent surface waters of the oceans in
areas called polynyas.  It turns out these ideas
are similar to how we think of magma
crystallising within the Earth.  

On a much larger planetary scale we think many
bodies began with a hot, surface magma ocean,
and only after some time cooled and crystallised
to make the planetary surfaces we observe
today.  

That process of cooling and crystallisation is fluid
dynamically similar to what occurs annually in the
polar oceans. On the moon, we’re exploring
whether this process of cooling and
crystallisation may have led to the pronounced
difference in the crustal thickness of the near
and far sides.

CONTINUED...

Ask lots of questions.  When we all start
out in our first degrees we’re still very
much being trained in techniques and
approaches.  Those skills are invaluable,
but as a research scientist the ability to ask
insightful questions to which those skills
can be applied is what really sets excellent
scientists apart.  And the only way to get
better at asking questions is to be curious,
about everything you study, see and do.

PAGE  02

ONE PIECE OF
ADVICE...

"I’ve always wanted
to be an explorer of

one kind or another. 
 I enjoy travelling to

new places to see
and measure new
and interesting

puzzles in the field,
and I find there’s a

great allure to being
able to explore the
new and exciting

research questions I
find most

compelling."


