
LUNAR AND MARTIAN LAVA TUBE EXPLORATION AS PART  
OF AN OVERALL SCIENTIFIC SURVEY 

Andrew W. Daga1, M.M. Battler2, J.D. Burke3, I.A. Crawford4,  R.J. Léveillé5, S.B. Simon6, L.T. Tan7.  
1 University of North Dakota and Andrew Daga & Associates, LLC, 111 Mountain Laurel Lane, Malvern, PA 19355, 
2Centre for Planetary Science & Exploration, University of Western Ontario, 1151 Richmond Street, London, ON, 
Canada, N6A 3K7 mbattle@uwo.ca, 3The Planetary Society, 65 North Catalina, Avenue, Pasadena, CA 91106 
jdburke@caltech.edu, 4Department of Earth and Planetary Sciences, Birkbeck College London, Malet Street, Lon-
don, WC1E 7HX,  i.crawford@ucl.ac.uk, 5Canadian Space Agency, 6767 route de l’Aéroport, Saint-Hubert, QC, 
Canada, J3Y 8Y9, richard.leveille@asccsa.gc.ca, 6Department of the Geophysical Sciences, The 
University of Chicago, sbs8@uchicago.edu, 7University College London Chadwick Building, Gower Street Lo 
don,WC1E 6BT, UK  l.tan@ucl.ac.uk. 

 
 
Introduction:  Lava tubes exist on the Moon and 

almost certainly on Mars.  If we can locate, character-
ize, and gain entry to one of these caverns, very consi-
derable advantages may be found for both scientific 
exploration and surface systems architecture. Due to 
the extreme cost of bringing technology to the Moon, it 
is quite probable that a great savings in landed mass 
can be accomplished by using a lava tube as a shelter 
for a habitat and science lab. Such a habitat would be 
completely protected from radiation, extreme tempera-
ture variations, and regolith dust.[1] 

. 
Implications for Science:  The implications for logis-
tical and mission planners are that a substantially larger 
fraction of the payload mass landed on a planetary sur-
face can be dedicated to life support and science mis-
sion support. This could enable longer duration mis-
sions without risk of radiation overdosing, better relia-
bility and a more diverse set of scientific technology, 
and a larger habitat area in which to work.  
 

Importantly, the effort required to discover 
and qualify a candidate uncollapsed lava tube has a 
high degree of synergy with other compatible science 
missions, and it may be possible to multi-task the same 
equipment for this purpose. While gaining entry to a 
tube may be difficult, it is within our capability.  
 

The confirmation of Martian lava tubes [2,3] 

would present the scientific community with a compel-
ling opportunity as well as a quandary. Tubes and 
caves represent a prime location to focus the search for 
life and liquid water, and they would provide numerous 
opportunities for geological studies that could reveal 
much about the history of Mars[4,5]. They could also 
provide a means of reducing the landed payload mass 
for manned Mars missions by providing shelter from 
UV radiation, wind storms, and large temperature fluc-
tuations. However, preinvestigation of the tubes would 
be necessary to assure that the environment is sterile, 

and precautions would need to be taken to prevent the 
transplantation of terrestrial microorganisms.  
 

The difficult environmental conditions that exist on 
the surfaces of the Moon and Mars are equally con-
cerning to planetary scientists and habitat and surface 
systems designers. The existence of natural caverns on 
both bodies represents an opportunity to enable more 
ambitious planetary science investigations and the 
search for these features should be approached collabo-
ratively by scientists, engineers and mission planners. 
There is great opportunity for multi-purposing technol-
ogies that can be used to discover these tubes and to 
exploit them. Lava tubes and caves should be given 
high priority in the planning of future exploration mis-
sions. 
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