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Introduction: One of the central tensions in any 
rover mission is deployment and use of consumable 
resources. Given that the Mars 2020 payload is similar 
to that of Mars Science Laboratory with respect to the 
types of data it will yield and the speed at which those 
data can be acquired, resource use efficiencies for 
Mars 2020 will likely have to be achieved through 
operation rather than instrumentation. Thus, the way 
the science backroom chooses to interrogate a site will 
feed strongly into the ability of Mars 2020 to fulfill its 
science objectives within the mission lifetime.  

For example, scientists commonly employ a linear 
approach in rover fieldwork, where the rover does not 
backtrack, but examines all sites in the order encoun-
tered. As this approach covers the most new ground in 
the least amount of time, it maximizes data coverage, 
which may improve chances of finding the appropriate 
environment for biosignatures (e.g., Mars Exploration 
Rovers (MER) [1-2], Mars Science Laboratory (MSL) 
[3-4]). In comparison, most terrestrial geologists walk 
the field site first (a “walkabout”), to gain context and 
prioritize targets, and then follow with detailed exami-
nation of a subset of high-value targets (e.g., MER at 
Whitewater Lake [5]). This may be a more efficient 
use of time and resources, compared with the linear 
approach, where resources may be overspent on less 
relevant targets. In previous field tests we have as-
sessed the benefits of the linear approach [6-7]. Here, 
we used a nascent form of walkabout-first field recon-
naissance, followed by a targeted investigation of high-
priority locations. Our purpose was to assess whether 
this approach improves science return where under-
standing habitability and preservation potential are the 
mission goals. 

Approach: The decision-making protocols scien-
tists use to gather data (drive or stay; gather in situ 
geochemical data or take more images; take a sample 
or move on) are based on prior data, and are not in-
strument-specific. Thus, they may be tested without 
using flight-ready instruments or a rover mock-up. 
Instead, as in previous tests [6-7], we used a general-
ized suite of commercial off-the-shelf instruments 
yielding images, mineralogy, and geochemical data, to 
provide information similar to flight-ready instru-
ments, and used humans to provide mobility. The 
number of operational “days” spent was constrained by 
the number and type of observations that can be carried 
out in a typical operational “day” on Mars. This al-

lowed us to calculate the time required to conduct a 
“walkabout” strategy. 

Field Site:  Our field site was San Rafael Swell, 
near Green River, UT. Here, Triassic through Creta-
ceous sedimentary units were deposited during trans-
gressive-regressive events associated with the great 
inland sea. This resulted in intermingled deposits 
formed from subaqueous (deep and shallow car-
bonates, shale units, sandstones) and subaerial (sand-
stone ergs, fluvial conglomerates) process-
es. Subsequent tectonic forces uplifted and exposed 
~100 million years of geologic history, including mi-
cro- and macroscopic biosignatures [8-9].  

Field work: One team member reconnoitered the 
site prior to fieldwork, to allow the rest of the team to 
approach the site blind. This team member then pro-
vided the rest of the field team with “orbital” data 
similar to what might be produced for a rover mission 
(e.g., Mars Reconnaissance Orbiter CTX resolution 
visible-wavelength images, CRISM spectroscopic im-
ages). Using these data, the field team planned notional 
traverses and developed hypotheses for the location 
and depositional history of biologically relevant units. 
The team was then divided into two: a Rover Team 
using rover-limited methods, and a Tiger Team using 
traditional field methods. Both followed the traverse, 
with the first team taking remotely acquired data at 
each traverse stop (mimicking a “drive-by” interroga-
tion of a target by Pancam or the MSL Mastcams). 
Only these data were used to choose and prioritize a 
subset of stops for contact science.  

The time required for driving or approaching spe-
cific targets was estimated based on MER walkabout 
experience at Whitewater Lake, and used to place lim-
its on the type and frequency of data collected. For 
example, based on MER experience, in-depth analysis 
(contact science, e.g., use of contact geochemical and 
fine-scale imaging instruments) was allowed on only 
eight targets, chosen using remotely-acquired data 
gathered on the first pass through the traverse. 

Discussion: We found a strong correlation between 
the units the Tiger Team identified as most biological-
ly relevant, and those the Rover Team identified as 
such. This indicates that the clues currently used to 
identify and characterize a site as biologically relevant 
yield reliable results. Additionally, we found that the 
walkabout-first method required approximately 25% 
more time to execute, compared with a more tradition-
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al linear approach to the rover traverse path. However, 
the team members were unanimous in their judgment 
that, had the linear reconnaissance approach been exe-
cuted, the team would never have found the most bio-
logically-rich samples. Instead, they would have spent 
significant time and resources attempting to character-
ize a unit that appeared biologically-relevant (an or-
bital phyllosilicate/carbonate signature), simply be-
cause it was earlier on the traverse. Time would have 
run out before the team reached the best locations.  

Future work:  We intend to focus future work on 
testing these two approaches for situations where sam-
ple cache or return is the goal. For example, would the 
walkabout-first approach increase scientific consensus 
regarding choice of sample selection, as it did when 
doing simple reconnaissance, or would the additional 
information result in greater dissonance among the 
science backroom because of differing interpretations? 
Would the same targets be seen as optimal by either 
approach? Understanding the trade space between im-
proving science return and time/mileage expended 

when making science-based decisions allows the most 
efficient use of funding and time, and will have a sig-
nificant impact on where future resource allocations 
must be focused for such missions.  
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Figure 1. Data and notional traverses for San Rafael Swell, UT. (a) Color blend of Landsat 7 TM spectral and 
USGS orthorectified images (similar to MRO data); yellow box encloses area in (b,c). (b) 2 m/pxl Digital Elevation 
Model. (c) Notional traverses. Red line = first walkabout traverse; red squares = traverse stops. Blue line = second 
walkabout; blue squares = traverse stops. Traverse stops (d) and (e) were chosen because of their strong phyllosili-
cate/carbonate signature. (d) Remote image from walkabout showing the phyllosilicate signature is due to a veneer 
of non-biologically relevant clays. (e) Remote image from walkabout showing embedded fossils. Traverse stop (d) 
was dropped in favor of (e) for contact science.
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