
   
 
 

  
 

 
 
2017 MGPV Division 
Early Career Award 

to Thomas Shea 
 
Thomas Shea, Dept. Of 
Geology and Geophysics, 
University of Hawaii-Manoa, 
Honolulu, HI, is the 2017 Early 
Career Awardee.  The award 
will be presented during the 
2017 GSA Annual Meeting, 
Seattle, WA. 
  
Dr. Shea is cited for using 
field-based constraints to 
understand what minerals tells 
us about how volcanoes work. 
His blend of inter-disciplinary 
acumen, scientific creativity 
and hyper-productivity 
combined with enthusiasm for 
field studies, and an 
exceptional level of numeracy 
and analytical expertise made 
him an outstanding and highly deserving candidate for the MGPV Early Career 
Award.  Volcanoes are Dr. Shea’s primary focus. He has pursued a wide spectrum of 
volcanology topics from debris avalanche flows and pyroclastic surges, bubble and 
crystal textures that strongly control the explosivity of volcanoes, experimental petrology 
examining crystallization rates, and volatiles in felsic magmas.  
 
Dr. Shea’s mapping of debris avalanches deposits on the flanks of Volcan Mombacho in 
Nicaragua resulted in one of the first detailed lithological maps of the mass 
movements.  His maps documented how various lithologies spread and distribute during 
transport and emplacement. In addition, his work demonstrated that collapses at many 
composite volcanoes are not always associated with eruptions, rather they commonly 
result from hydrothermal weakening and volcanic spreading.  His field work on Vesuvius 
volcano and subsequent studies of pyroclast densities in the lab also allowed him to 
propose that the development of bubble connectivity and permeability in magmas can 
have vast effects of the stability of eruptive plumes and the production of pyroclastic 
density currents.  This fieldwork was followed by a study of avalanche emplacement 
dynamics in the laboratory, building a large flume/slide of low-friction materials to 
simulate and evaluate the origin of the complex structures observed in natural 

 



   
 
 

  
 

avalanche deposits.  This work demonstrated that a low friction basal layer was a 
prerequisite for the development of the complex pattern of faults and folds found in 
debris avalanches.  He has documented the type and distribution of structures found in 
debris avalanches of volcanic and non-volcanic deposits in a catalog widely used to 
identify avalanche emplacement kinematics. 
  
Dr. Shea used vesicle and crystal textures to determine the evolution of magma 
associated with the 79 AD eruption of Vesuvius, from its storage at 6 km to eruption. 
Using and improving on existing texture analysis techniques, he created a computer 
program (FOAMS) to facilitate analysis of vesicles, and wrote up a methodology that 
details an approach to obtaining robust textural data starting with representative sample 
collection in the field.  Tom also performed vesiculation and crystallization experiments 
on phonolite magmas from the 79 AD eruption of Vesuvius volcano.  This work was the 
first study of formation kinetics of leucite, which is common in many K-rich lavas such as 
those from Vesuvius.  Leucite was interpreted as a ’witness’ of magma storage 
conditions prior to the deadly eruption that destroyed the city of Pompeii. Tom’s work 
illustrated two important concepts: (1) microlite-sized crystals do not necessarily form 
during ascent but may crystallize at depth in the reservoir; and (2) nucleation is 
essential in determining the final size of the crystals because of the way in which the 
mass is distributed around each crystal nucleus. 
 
His experimental work on more mafic magmas (basaltic andesites) focused on better 
constraining the mechanisms behind crystallization of microlites (e.g. determining 
whether the textures observed within field samples are dominated by cooling or 
degassing processes).  To achieve this, the experiments explored the concept of 
pressure-driven ‘effective’ undercooling recognized in recent years to describe 
dehydration and crystallization of magmas to the classically defined undercooling (i.e. 
temperature driven crystallization).  Experiments examined plagioclase feldspar 
formation and growth, and demonstrated two key concepts: (1) very similar feldspar 
textures result from dehydration- and cooling-driven crystallization; and (2) 
homogeneous crystal nucleation transitions into a heterogeneous nucleation regime at 
high undercooling, where pyroxene and plagioclase seem to share a symbiotic 
relationship. This work is of fundamental importance in understanding how crystals form 
and how they should be interpreted through textural analysis. 
  
Dr. Shea investigated the residual volatiles contained in interstitial glasses and melt 
inclusions to improve our understanding of magma degassing processes occurring 
during ascent in the conduit. Pumice glass walls are often only a few microns wide. 
Although many volatile species can be analyzed at these types of spatial resolution 
using EPMA (e.g. Cl, F, S), the most important volatile, H2O, could not be analyzed at 
these resolutions by standard techniques. As a result, he developed a microRaman 
analysis technique to quantify H2O in pumice glasses. His work demonstrated that strain 
localization is an important process in the degassing of evolved magmas. 
	

 


