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Introduction:  Having worked in both the planetary 
and terrestrial communities for more than 45 years, 
frequently combining volcanology field work with the 
analysis of volcanoes on Mars, I have some thoughts 
on terrestrial analog research.  This perspective is, in 
part, guided by the 13 week-long planetary volcanol-
ogy workshops on the volcanoes of Hawai‘i that I have 
run with Scott Rowland since 1992 [1, 2].  Three 
classes of analog work are now described.   

 
New Understanding of Process:  One of the best in-
sights into the impact cratering process came from the 
field investigations of the Manicouagan impact struc-
ture in the 1970s and 1980s [3].  Large ejecta blocks 
“frozen” in quenched melt provided new understand-
ing of the process that would subsequently be investi-
gated on the Moon by LRO [4].  The distribution of 
material within giant landslides, such as the ones ob-
served in Valles Marineris on Mars [5, 6], is another 
process that is impossible to model because of scale.  
The Socompa landslide in Chile [7, 8] provides a rare 
opportunity to observe where material from different 
elevations within a large landslide finally came to rest. 

Although field observations from the Opportunity 
Rover [9] have provided important insights into the 
subsurface structure of impact craters, it was the field 
observations of basal scouring of the ejecta blanket of 
Ries Crater in Germany [10] that subsequently proved 
to be directly relevant to the emplacement of the ejecta 
layers around fresh impact craters on Mars [11].  
Other examples include thermal measurements of ac-
tive lava lakes [12] with direct relevance to the models 
of volcanic activity on Io [13], enabling temperature 
and area combinations to be determined.  The Chan-
neled Scablands of Washington, USA, were used to 
interpret the geomorphology of outflow channels on 
Mars [14].  At 10s of meter scale, the mode of forma-
tion of the lava plates within Cerberus Fossae, Mars, 
became clear following terrestrial fieldwork [15]. 

 
Testing New Instruments:  The instrumentation car-
ried to the planets will continue to become more so-
phisticated with time and need to be tested.  One of 
the earliest analog experiments was conducted with 
imaging radars flown on Earth but used to understand 
the radar backscatter characteristics of lava flows on 
Venus, as revealed by the Magellan spacecraft [16].  
The characterization of geologic surfaces on Earth 
using laser altimeters (e.g., [17]) enable terrain analy-
sis of lunar and Mars altimeters [18, 19]. 

New Operational Procedures:  Another reason for 
finding terrestrial analogs is that they help us learn 
new operational procedures for future rover [20] and 
human exploration [21].  For the exploration of lava 
tubes, the amount of new volcanology science to be 
gleaned from human exploration of, say, lunar or 
Martian lava tubes is quite low, given that the walls 
and roof of the tube reflect the final phases of erup-
tion.  But learning about ingress/egress from a tube as 
a “safe place” for astronauts during a solar flare is 
important [22]. 
 
Recommendations:  As the community plans for 
more terrestrial analogs in the future, some useful 
criteria to consider to maximize the returns include: 
· What planetary geologic process can we only fully 

understand with the benefit of field studies? 
· Can instrument testing only be done in the field?  If 

so, does the field site have to mimic another planet? 
· What operational procedures require a field site that 

mimics a planetary surface analog? 
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