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Introduction: Spaceward Bound North Dakota is 

an educational program designed to inspire and train 
students and teachers in the exploration of scientifi-
cally interesting geologic features in the upper Mid-
west as an analog for exploration of Mars. Similar to 
past Spaceward Bound expeditions to the Atacama and 
Mojave [1], the 2008 and 2009 expeditions in North 
Dakota were comprised of three main components that 
included education, science, and technology, with the 
unifying theme of exploration. The expedition team 
was comprised of geologists, ecologists, astrobiolo-
gists, and planetary scientists, who worked together to 
provide the teachers and students classroom lectures 
and hands-on field science activities. 

 
Field Activities: The Red River Valley in North 

Dakota/Minnesota/ South Dakota was chosen as a 
Spaceward Bound field site because it is rich in relict 
glacial features including moraines, eskers, kames, 
kettles, glacial meltwater lakebeds, shorelines, and 
erosional features from catastrophic floods. Geologic 
features similar to those found in this area have been 
observed on Mars, which makes this region an ideal 
natural laboratory for Mars analog scientific investiga-
tion and education. Numerous field sites were visited, 
the team gathered samples for geologic and microbial 
analysis, and finally discussed the geologic setting, the 
relevance to Mars, and the astrobiological significance 
of the geologic feature with the course participants 
(Figure 1). 

 

 
Figure 1: Field activities and discussions at the Dahlen Esker. 
 

Results: The Spaceward Bound expeditions to 
North Dakota have successfully educated teachers, 
completed useful field science, and demonstrated the 
use of field science technology, including the Univer-
sity of North Dakota pressurized space suit during field 
activities. Our expeditions have also inspired the team 
to approach the relict eskers in North Dakota as terres-
trial analogs for Mars eskers in support of the search 
for evidence of past life on Mars. We hypothesize that 
terrestrial eskers contain biosignatures of the life that 
existed in the area when they formed, and that a de-
tailed biological analysis of soils retrieved from within 
an esker may be useful in understanding how eskers 
preserve evidence of past life [2]. 

 
Future Activities: We plan to continue Spaceward 

Bound in 2010, and expand the enrollment of teachers 
We also plan to compare and contrast relict eskers in 
North Dakota with those forming in polar regions to-
day, to determine what kinds of biological evidence–if 
any–are preserved in eskers, to investigate whether or 
not the biota inside an esker reflects the depositional 
conditions or the present-day environment, and con-
tinue to test esker drilling technologies as well as more 
advanced space suit technology.  
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