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Introduction:  Our team of earth and planetary 

scientists met in November 2010 to evaluate the poten-
tial of Askja Volcano as a lunar analog site.  The group 
was motivated by the recent publication of Canadian 
scientific exploration objectives for the Moon calling 
for a renewed focus on the stratigraphy and composi-
tion of the lunar regolith [1].  Few areas in Canada 
provide spectacular exposure and easy access to vol-
canic terrains where tephra deposits can be investi-
gated as proxies for lunar regolith.  It seemed logical 
to explore the potential of Icelandic volcanoes that 
were featured in comparative studies of volcanic land-
forms on Mars [2].  Stereo pair Worldview-2 (WV-2) 
satellite images of Askja volcano were acquired by the 
Canadian Space Agency (CSA) in August 2010, pro-
viding the team with a unique opportunity to generate 
a predictive geologic map of Askja volcano and a 
WebGIS for traverse planning. 

We report the results of the first field campaign 
carried out at the volcano in August 2012.  Specific 
objectives of the field campaign included a test of field 
traverse planning using a collaborative WebGIS, 
ground truthing the digital geologic map in prepara-
tion, and establishing future science goals. 

Geology:  Askja volcano, located in northeastern 
Iceland (65°01'46" N - 16°44'39" W), is classified as a 
central volcano that records mafic subglacial phrea-
tomagmatic eruptions, effusive subaerial basalt erup-
tions, and felsic explosive and effusive eruptions [3, 4, 
5].  The volcano rises 1510 meters above sea level, and 
includes a mature fissure swarm [6].  Askja has been 
active for 700,000 years (the most recent eruption in 
1961), and is characterized by a wide variety of vol-
canic deposits: subglacial basaltic hyaloclastite, pil-
low-lava formations capped by post-glacial basaltic 
lavas and scoria fall, silicic lavas, and tephra deposits 
of Holocene age. 

WorldView-2 Images:  WV-2 has a panchromatic 
band with 0.5 m spatial resolution and 8 multispectral 
bands in the optical to near-infrared range of the elec-
tro-magnetic spectrum (400-1050 nm) with 2 m resolu-
tion.  Lessons learned from remote predictive mapping 
of volcanic and sedimentary successions located in the 
Canadian Arctic Islands using LANDSAT-7 and 

SPOT-5 satellite imagery [7] were applied in this pro-
ject.  We used a similar methodology to generate a 
preliminary digital geologic map of units located east 
of the caldera using the high-resolution WV-2 images. 

Figures 1 and 2 compare a LANDSAT-7 image of 
the Askja caldera centered on Lake Öskjuvatn with a 
WV-2 image of the 1961 basalt flow.   

  

 
Figure 1.  LANDSAT-7 ETM+ RGB image (bands 7-
4-2) of Askja caldera.  The field of view is approxi-
mately 20 km.  The yellow box marks the location of 
Figure 2. 
 

 
Figure 2.  WorldView-2 image of the 1961 basalt flow 
(NIR, scale 1:20,000).  Adjacent, older lava flows are 
covered by ash and pumice from the 1875 eruption. 
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Figure 3.  (Top) Screen capture of the WebGIS with 
sites notated for ground truthing during field work. 
(Bottom)  Levee and channel of flow covered by 
tephra.  Backpack for scale (arrow).  Looking up flow. 

    
Figure 4.  Ice-rich deposits in tephra layers from the 
1859 eruption.  Tape measure is 50 cm long. 

 
Figure 5.  Background: tephra covering subglacial 
hyaloclastite.  Foreground: basaltic pahoehoe and aa 
lava flows covered by windblown basaltic tephra. 

WebGIS:  The stereo pair WV-2 images were used 
to produce a Digital Elevation Model (DEM).  The 
images were then integrated with other remote sensing 
data into a Geographic Information System.  A col-
laborative WebGIS architecture previously developed 
for CSA analog missions [8] was tested as a remote 
traverse planning tool in support of the August 2012 
field campaign at Askja (Fig. 3).  Field work objec-
tives were to investigate (1) the nature of the contacts 
between the 1961 lava flow and older flows; (2) the 
morphology of lava lobes; and (3) the transition from 
pahoehoe to aa lava flow texture along strike.  Ground 
truthing and the collection of new data and photo-
graphs (Fig. 3) enabled a comparison to be made be-
tween the observed lithologies and the WV-2 mosaic, 
thus improving the accuracy of the digital geologic 
map at a scale of 1:20,000.  This in turn enables the 
identification and characterization of features compa-
rable in resolution and size to lunar flows [9]. 

Conclusions: 
Moon Analog.  Askja volcano offers a wide range 

of options for planetary analog research and operations 
in the context of lunar exploration.  As an environ-
mental analog, poorly-consolidated, locally ice-rich 
pyroclastic deposits constitute proxies for lunar re-
golith (Fig. 4).  The basalt flows at Askja are a mor-
phologic analog for the long lava flows in Mare Im-
brium currently being investigated by [9] and for other 
volcanic regions of interest on the Moon [10].  

Mars Analog:  The geomorphology of subglacial 
hyaloclastites provides clues to the interpretation of 
volcanic landforms in the north polar regions of Mars.  
Hyaloclastites and aeolian deposits are widespread at 
Askja volcano (Fig. 5).  The new database provides an 
opportunity to compare these deposits with HiRise 
images of subglacial deposits and chaotic terrain lo-
cated at the periphery of martian volcanoes [11, 12]. 
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