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Background: 
Volcanic arcs are widely thought of as small circles on 
the surface of the Earth. Recent work at Durham [1,2] 
has helped show that arc volcanoes are grouped into 
segments that describe great circles on the surface of 
the Earth. This suggests that the overriding plate may 
be responsible for controlling where the volcanoes 
occur, rather than the volcanoes simply forming 
above the site of greatest melt production. 

Many, well studied arc volcanoes lie on the western 
seaboard of North and Central America. This is anoth-
er arc where alignment of volcanic vents has been 
postulated [3,4]. However, the alignment has not been 
constrained quantitatively, nor has it been related to 
any other parameters of the subduction zone.  

This project will investigate the distribution, align-
ment and spacing of volcanoes in: 

• Central America 

• Alaska and Aleutian Island 

Volcanism also occurs between these areas, although 
tectonic and geologic considerations mean that these 
may be more complex to quantify. However, depend-
ing on progress it may be possible to extend the study 
to cover the whole western seaboard of North Ameri-
ca. Likewise, the project envisages a concentration on 
volcanological and tectonic features, but many geo-
chemical analyses exist for these arcs so there is 
scope to incorporate geochemistry into the spatial 
analysis 

 
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 North and Central America. 

Project Aims and Methods: 
The Department of Earth Sciences at Durham has now 
developed several routine approaches for determin-
ing and quantifying spatial distribution of volcanoes 

[1,2]. The project will employ these and, where ap-
propriate, seek to extend them. This will include: 

1) Development of a comprehensive GIS data-base of 
volcanoes in the arcs studied. 

2) Quantitative analysis of the database using the 
Hough Transform approach [1]. 

3) Analysis of spacing of volcanoes and edifice vol-
umes to estimate volcanic fluxes to the sur-face. 

The aims will be to develop a definitive map of seg-
mentation in each arc, and to determine whether this 
is consistent with a systematic distribution of edifices 
and magma fluxes through these 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 

synthesising geomorphology with regional tecton-
ic patterns. 

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

 chance 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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