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Background: 
The 750 km-long Lesser Antilles volcanic arc results from 
the subduction of the North American Plate under the 
Caribbean plate (Fig. 1). The arc displays major along-arc 
variations in geochemistry [1], seismicity and volcanic ac-
tivity which may be the result of crustal structure, base-
ment heterogeneity and/or the nature and volume of sed-
iment in the trench [2].  
 
The islands of Guadeloupe and St. Lucia are active vol-
canic edifices located within the central arc, and were se-
lected for this study as they are geochemically distinct [2], 
and have a large variety of both volcanic rocks and cumu-
late xenoliths, which represent parts of the deeper mag-
matic plumbing system. The islands of Guadeloupe are of 
particular interest; the eastern island, Grande-Terre, is 
part of the old arc and the western island, Basse-Terre, is 
in the currently active arc. To the east of Guadeloupe, the 
island of La Désirade contains Jurassic to Early Creta-
ceous (~144 Ma) igneous rocks which are thought to rep-
resent the basement to the Lesser Antilles [3].  
 

 
Fig. 1: Map of the Lesser Antilles arc and location of 
islands to be studied in this project. 

Project Aims and Methods: 
This project aims to constrain the sources of magmas and 
better understand the crustal evolution of magmas which 
reach the surface. The Lesser Antilles is unique in the 
amount and variety of erupted plutonic xenoliths, which 
provides a unique opportunity to compare the isotopic sig-
nature the erupted volcanic rocks and their plutonic coun-
terparts. In addition, the isotopic signature of samples from 
Guadeloupe and La Désirade will reveal insights into the var-
iability across the arc and will place constraints on the iso-
topic signature of the Lesser Antilles basement. The extent 

to which the basement rocks influence the volcanism at the 
surface may then be estimated. 

 
The project will use a combination of a brand-new sample 
suite (collected from Guadeloupe in 2017) and existing sam-
ples from St. Lucia. Firstly, the student will characterise the 
samples through petrographic observation in order to select 
a sub-set for geochemical work.  The student will then ana-
lyse the trace element chemistry of both lavas and plutonic 
xenoliths (through ICPMS) before preparing and measuring 
the isotopic compositions (Pb, Sr & Nd).  The new data will 
then be compared to existing isotopic data from the Lesser 
Antilles to test if the magmas from each island have different 
sources, and to what extent the basement rocks are involved 
in the magmatic evolution. 

 
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 Department. Train-
ing will include: 
 Petrographic observation skills & point counting 
 Column chemistry for Sr, Nd and Pb separation within 

Durham ultraclean laboratories 
 Isotopic analysis by MC-ICP-MS 
 writing and presentation skills via the weekly volcanol-

ogy group meetings 
 optional one-week residential volcanology field course 

in Tenerife 
 Opportunities to demonstrate to undergraduate stu-

dents 

Pre-requisites: 
The successful candidate will have an: 
 Undergraduate degree in a physical science 
 Interest in volcanology and/or geochemistry 
 Good petrographic observation skills 

Research costs: 
Analytical research costs associated with this project will be 
met by the supervisor. The student will be liable for costs 
associated with the optional field course (around £600) and 
for conference attendance. 

References and further reading 
[1] Macdonald et al. (2000) Earth Sci. Rev. 49: 1-76 
[2] Bezard et al. (2015) J. Petrol. 56: 815-844 
[3] Neill et al. (2010) Lithos 120: 407-420 

Apply: www.dur.ac.uk/earth.sciences/postgraduate/  

Contact: george.cooper@durham.ac.uk  
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