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Introduction:. The CanMoon lunar sample return 

analogue mission was a joint endeavor of The Univer-

sity of Western Ontario and the University of Winnipeg 

run for two weeks in August of 2019 as part of the Ca-

nadian Space Agency (CSA) Lunar Exploration Ana-

logue Deployment (LEAD). The primary goal of 

CanMoon was to test technologies, develop mission op-

erations architectures, and provide training for students 

and young professionals. This analogue mission was de-

signed to accurately simulate near real-time communi-

cation between an Earth-based mission control station 

and a scientific rover platform operating on the lunar 

surface. For a full overview of the 2019 CanMoon ana-

logue mission see Marion et al. (this conference) [1]. 

CanMoon Field Sites:  Two separate field locations 

were chosen as analogue lunar terrains for the CanMoon 

mission. Both field sites were located on the volcanic 

island of  Lanzarote in the Canary Island group. Lanza-

rote hosts several geologically young lava flows that 

date to the 1700’s [2]. Prior to the start of the analogue 

mission and the collection of rover-based in-situ data, 

the only information made available to the in-simulation 

CanMoon teams was a set of remote sensing datasets 

carefully selected to be analogous to datasets currently 

available for studying the lunar surface. 

CanMoon Science Goals: The ultimate success of 

the CanMoon Analogue mission was determined by col-

lecting data and samples to meet 4 primary science ob-

jectives: 1. Characterize the geologic diversity of the 

field site; 2. Identify and obtain a sample containing vol-

atile content; 3. Identify and obtain a sample bearing 

mantle-derived material such as a mantle xenolith; and 

4. Analyze and return the best possible sample for post-

mission age dating analysis. These 4 objectives largely 

shaped the mission decisions made by the in-simulation 

teams and began with the analysis of the regional remote 

sensing datasets described below. 

Remote Sensing Datasets: 

Visible: This data included  Advanced Spaceborne 

Thermal Emission and Reflection Radiometer (ASTER) 

visible / near infrared images at a resolution of 15 

m/pixel [3], Landsat 8 VNIR images at a resolution of 

30 m/pixel [4], Landsat 8 panchromatic band images at 

a resolution of 15 m/pixel [4], and local aerial photo-

graphs at a resolution of 50 cm/pixel. The ASTER and 

Landsat data and resolutions served as analogues to Lu-

nar Reconnaissance Orbiter Wide Angle Camera (LRO-

WAC) images which have a resolution of 100 m/pixel 

[5]. The high resolution aerial images were analogous to 

Lunar Reconnaissance Orbiter Narrow Angle Camera 

(LRO-NAC) images at 50 cm/pixel [5]. 

Digital Elevation: Two digital elevation models 

(DEMs) were made available for use by the CanMoon 

teams. An Advances Land Observation Satellite (ALOS) 

[6] with a 30 m horizontal resolution was used as an an-

alogue to both the Lunar Orbiter Laser Altimeter 

(LOLA) [7] and LRO-WAC-derived DEMs [8] with res-

olutions of 200 m. A second high resolution DEM based 

on Light Detection and Ranging (LIDAR) scans of the 

operational field areas with a resolution of 2 m was used 

as an analogue to the LRO-NAC-derived DEM also 

with a resolution of 2 m. 

Spectral: For spectral data, the CanMoon team re-

lied on coverage from Landsat 8 data with between 15-

30 m/pixel resolution as an analogue to Clementine lu-

nar compositional data available at a resolution of 150 

m/pixel [9]. Additionally, ASTER Short Wave Infrared 

(SWIR) data at 30 m/pixel and ASTER Thermal Infra-

red (TIR) at 90 m/pixel were employed as analogues to 

both the Moon Mineralogy Mapper (M3) (70 m/pixel) 

[10] and Diviner (200 m/pixel) data [11]. 

Physical Properties: Finally, ASTER Apparent 

Thermal Inertia (ATI) data at a resolution of 90 m/pixel 

was used as an analogue to the Diviner thermal inertia 

data available for the lunar surface. 

Additional Derived Data Products: Several addi-

tional data products were generated from the provided 

base datasets listed above in order to address specific 

pre-mission planning questions and to characterize the 

local geology. Both the high and low resolution DEM’s 

were used to generate hillshade and slope maps for most 

of the island (low resolution) and for each of the specific 

analogue field sites (high resolution).  Several band ra-

tio maps were generated using the Landsat 8 composi-

tional data in order to identify specific types of material 

with distinct spectral signatures including basalt (Fig. 

1C) and vegetation (Fig. 1F). An ASTER pixel unmix-

ing method was used in order to generate a map of ba-

saltic material, evolved or altered surface material, and 

amorphous or glassy material (Fig. 1D).  ASTER ATI 

was employed to differentiate between high thermal in-

ertia, consolidated material (rock) and low thermal iner-

tia, unconsolidated material (sand or regolith) (Fig. 1E). 

Finally, the vegetation coverage map and slope map 

were combined to produce a general traversability map 

illustrating areas where the rover could move freely 
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(low slopes and now obstructions) versus areas where 

the rover could not be expected to traverse (high slopes 

or dense vegetation) (Fig. 1F). 

Traverse Planning: The remote sensing data de-

scribed here was used to create detailed traverse plans 

for both of the two CanMoon analogue mission field 

sites. Week 1 of analogue mission operations saw the 

team operating in an area called “Janubio”. Our team’s 

interpretation of the pre-mission data showed this area 

to be of almost entirely basaltic composition. The region 

designated for analogue mission operations was a small 

depression between two lengthy well-preserved flow 

features. The pre-mission remote sensing data described 

above was used to identify any significant obstacles or 

compositional differences at the field site. The team 

planned a 650–720 m traverse with 13 stations follow-

ing the outer boundary of the field area with the inten-

tion of being able to access outcrop or rock falls from 

identifiable in-situ sources (Fig. 2A). 

Week 2 of CanMoon operations brought the team to 

a second field site dubbed “Nuevo Ortiz”.  This area was 

observed to have a more diverse geologic makeup in the 

high resolution aerial images, being bordered by two po-

tential cinder cones of potentially different ages and a 

large lava flow. However, this second site appeared to 

contain a greater number of obstacles based on analysis 

of the high resolution digital elevation and derived slope 

data. In order to remain as flexible as possible, the team 

created a branching traverse plan that included several 

contingency paths. Each of the potential branches could 

be considered for navigation if deemed traversable 

based on the higher resolution in-situ data collected by 

the rover (Fig. 2B).   

For both Week 1 and Week 2 of CanMoon opera-

tions the pre-mission remote sensing images, composi-

tional, and elevation datasets provided valuable insight 

for executing rover traverses and selecting high priority 

science targets. These initial results fed directly into in-

mission decisions made by the CanMoon Science Team 

[12, 13]. 
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Figure 1: (A) High resolution aerial image of NW 

Lanzarote. (B) Colourized DEM of NW Lanzarote. (C) 

Landsat 8 Band ratio illustrating basaltic material. (D) 

ASTER pixel unmixing. (Red – Amorphous material, 

Blue – Evolved or Altered material, Green – Basaltic 

material). (E) ASTER apparent thermal Inertia. (F) 

Rover Traversability map of NW Lanzarote. 
 

 
Figure 2: (A) Traverse plan for field site “Janubio”. (B) 

Traverse plan for field site “Nuevo Ortiz”. 
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