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Background: 
Ocean islands are important components of Earth’s 
geodynamic system. Yet their mode of formation re-
mains the subject of significant disagreement within 
the scientific community. While the linear nature of 
ocean island and seamount chains is often taken as 
fact, the extent to which these are, in fact, great circles 
and, if so, how much deviation there is from an ideal 
great circle, is unconstrained. This project will seek to 
provide a benchmark of observations with which to 
constrain this question. 

Recent work at Durham [1,2] has shown that some 
arc volcanoes are grouped into segments that de-
scribe great circles on the surface of the Earth. This 
result is, perhaps, surprising in comparison to text-
book models of arc curvature. This project will use 
spatial recognition techniques developed for volcanic 
arcs [1,2] and apply these to datasets of oceanic sea-
mounts to address the following questions: 

• How strong is the alignment of volcanoes in ocean-
ic island and seamount chains? 

• Is there significant variation in the strength of 
alignment of chains sitting on different types of 
oceanic lithosphere (e.g. age/thickness of litho-
sphere)? 

• Is the alignment stronger or weaker than that ob-
served in volcanic arcs? 

In particular, the project will focus on major sea-
mount chains in the Pacific Ocean and also explore the 
relationship in “dual” chains, such as Hawaii, the Soci-
ety Islands, or Samoa. 

 

 
Fig. 1 Great circle (linear) distribution of central Sun-
da Arc volcanoes (Pacey et al., 2013) with R-squared of 
fits indicated. This project will seek similar quantifica-
tion of seamount chains. 

 

Project Aims and Methods: 
The aim will be to develop comprehensive databases 
of island/seamount locations for interrogation using 
spatial recognition techniques [1,2] to determine 
whether chains can be treated as single entities or if 
they are, like arcs, segmented. If segmentation is pre-
sent, how does that related to the geology of their 
oceanic basement? The overall spacing and deviation 
of chains (or their segments) will also be determined 
to explore how great circle distributions in the ocean 
basins resembles or differs from that in volcanic arcs. 

Training and skills development: 
Throughout the MSc project the successful student 
will be integrated into the vibrant, active volcanology 
research group within the Durham Earth Science De-
partment. Training will include: 
 use of GIS to investigate volcano distributions. 
 via research, enhanced skills and understanding in 

relating volcano morphology to regional tectonic 
patterns. 

 writing and presentation skills will develop 
through weekly volcanology group meetings. 

 opportunities to demonstrate to undergraduate 
students. 

Pre-requisites: 
The successful candidate should have: 
 strong quantitative skills 
 an undergraduate degree in a physical science 
 ideally, some experience of GIS and geographical 

data 
 an interest in physical volcanology 

Research costs: 
The supervisors will meet the costs of the basic pro-
ject research and participation in a national research 
conference. The student will be liable for costs associ-
ated with an optional field course (c. £600). 
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