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2018 Mineralogy, Geochemistry, Volcanology, and Petrology (MGPV) 
Early Career Award to Christopher W. Hamilton: Citation 

 

Dr. Hamilton is a Planetary Scientist and a leader in 
the exploration of terrestrial volcanic terrains as 
analogs for planetary surface processes. His 
specialty relates to volcano–ice interactions, with the 
goal of understanding the volcanic history of Mars 
and deciphering the complex interplay between 
volcanism and the martian cryosphere. This is 
particularly important from scientific and exploration 
perspectives because magma–water interactions 
could have created habitable niches for microbial life 

on Mars and formed accessible water resources for in situ utilization during 
future missions.  

Dr. Hamilton is an Assistant Professor within the Lunar and Planetary 
Laboratory (LPL) at the University of Arizona. He completed an Honours 
B.Sc. degree in Earth Sciences at Dalhousie University, a Ph.D. in Geology 
and Geophysics at the University of Hawaiʻi at Mānoa, and a NASA 
Postdoctoral Program Fellowship at the NASA Goddard Space Flight Center. 
During this time he developed research themes related to subglacial 
volcanism, machine learning, lava–water interaction on Earth and Mars, 
time-series measurements of active lava flows, flood basalt eruptions, and 
tidal heating processes within Jupiter’s moon, Io. At LPL, Dr. Hamilton’s 
research focus has expanded to include the study of impact melt flows on 
the Moon, catastrophic aqueous flooding events on Mars, cryovolcanism in 
the outer Solar System, astrobiology, and field-testing of robotic systems for 
future planetary exploration missions.  

Dr. Hamilton’s research approach uniquely combines: (1) field-based 
observations; (2) remote sensing; (3) machine learning; and (4) numerical 
modeling of silicate melts. His efforts have led to novel insights relating to 
lava–water interactions on Earth and Mars, including the development of 
explosive secondary (i.e., rootless) eruptions and the habitability of lava-
induced hydrothermal systems. He has used state-of-the-art machine 
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learning methods to characterize the distribution of volcanoes on Io and 
constrain underlying tidal heating processes, including how a tidal dissipation 
within a subsurface “magma ocean” could drive volcanism. Dr. Hamilton has 
also pioneered new approaches to automated landform detection in satellite 
imagery using artificial intelligence and developed innovative methods of 
volcano remote sensing using unmanned aerial systems. Additionally, he 
has demonstrated the importance of lava inflation and “fill and spill” 
processes during the emplacement of flood lavas to better constrain the 
timescales of effusive eruptions and led a series of field campaigns to 
monitor landscape evolution processes associated with the 2014–2015 
Holuhraun eruption in Iceland.  

Together, these activities have enabled Dr. Hamilton to make new scientific 
discoveries and contribute to the design of instrument and mission concepts 
to better understand dynamic phenomena on the Earth and Io, as well as to 
explore the Moon and Mars.   


