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CRYSTAL SHAPES IN LAVAS FROM MOUNT ETNA, SICILY 
 
1. Background 
The sizes and shapes of crystals in igneous rocks 
are determined by nucleation and growth rates of 
those crystals during magma cooling or ascent. 
Therefore, studies of crystal textures can help 
disentangle magma dynamics at depth and re-
construct magmatic histories leading to erup-
tions [1]. This is particularly important in think-
ing about mushy magmatic systems, where the 
shapes of crystals, and their spatial arrangement, 
exert a strong influence on the physical proper-
ties of the mush. Specifically, changes in crystal 
size and shape depend on both undercooling 
conditions (e.g. cooling rate) and crystal number 
density [2]. For plagioclase, our recent work has 
shown that, the smallest crystals are prismatic, 
but become tabular with progressive overgrowth 
[2]. Combining crystal size and shape infor-
mation for erupted rocks can therefore yield im-
portant constraints on pre-eruptive magmatic 
conditions.  

Fig. 1: Mount Etna viewed from Catania, Sicily. 
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2. Aims and methods 
The aim of this project is to investigate the 
shapes and shape distributions of clinopyroxene 
in mafic magmas from Mount Etna, Sicily (Fig-
ure 1) and/or Stromboli, Aeolian islands. The 
project will use petrographic and geochemical 
methods to analyse and interpret crystal textures 
and geochemistry, in order to understand the 
crystallisation environment within the volcanic 

plumbing system. Evidence from existing work 
([3], Figure 2) already shows that variations in 
shape and size can develop during different 
kinds of eruptive activity at Mount Etna.  

Fig. 2: Differing shapes of plagioclase (dark 
grey) and pyroxene (mid-grey) microlites, visi-
ble in images from [3]. 
 
Specifically, this project aims to: 
• Determine the 3D shape for clinopyroxene 

and plagioclase microlites from lavas and 
tephra, based on 2D thin section observa-
tions (after [2]) 

• Determine whether clinopyroxene crystal 
shape varies systematically with size, as is 
observed for plagioclase; 

• Compare microlite textures with the 3D 
crystal shape for plagioclase and clinopy-
roxene phenocrysts from the same lavas and 
tephra, representative of the subterranean 
‘plumbing system’; 
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• Use major and trace element compositions 
of minerals to constrain melt temperature, 
pressure, degree of melt fractionation and 
growth rate during crystal growth of pheno-
crysts and microlites (following [4]). 

• Interpret undercooling conditions and create 
a conceptual model for the magma storage 
system beneath the volcano. 

3. Training & skills development 
You will join the volcanology-petrology group at 
Durham University and will become a member 
of the ERC-STEMMS project team. Specific re-
search skills and training opportunities will in-
clude: 
• Scanning electron microscopy  
• Quantitative textural analysis methods 
• Sample preparation 
• SEM-EDS and laser ablation microanalysis of 

major and trace elements in minerals 
• Electron back-scatter diffraction (EBSD) 

methods, time permitting 
• Writing and presentation skills via weekly 

group meetings 
You will also have the opportunity to enhance 
your understanding and develop teaching skills 
through demonstrating to undergraduate students 
in practical classes.  

4. Pre-requisites 
You will have a keen interest in volcanology and 
the petrology of magmatic processes, together 
with good petrographic observation skills and a 
strong interest in geochemistry and quantitative 
textural analysis. No specific previous research 
experience is necessary: all training will be pro-
vided to support your needs. 

5. Research costs and fees 
Postgraduate study fees and research costs as-
sociated with this project are fully funded and 
will be met through a European Research 
Council grant on Storage and Eruption of 
Mushy Magma Systems (ERC-STEMMS) to 
Dr Madeleine Humphreys.  
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For further information and informal enquir-
ies, please contact:  
Dr. Madeleine Humphreys, Dept of Earth Sci-
ences, University of Durham.  
madeleine.humphreys@durham.ac.uk 
 
Apply:  
www.dur.ac.uk/earth.sciences/postgraduate/  
 

 
 

 


