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Introduction:  Returning scientifically selected 

samples from Mars has long been recognized as requir-
ing more than one flight mission. The current thinking 
is that the “Mars Sample Return Campaign” would 
consist of: (1) a rover to establish the geologic context 
of the operations areas, select and acquire samples, and 
prepare a sample cache; (2) a lander with a “fetch” 
rover to recover the sample cache and a launch vehicle 
to put samples into orbit; (3) an orbiter/Earth return 
vehicle to transport the samples to Earth; and (4) a 
ground segment comprising Sample Receiving Facility 
(SRF), curation, and scientific sample analysis (Figure 
1) [1]. Each of the four elements would need to support 
overall MSR campaign science objectives that are 
broader than the individual missions themselves.  
Therefore these overall objectives need to be unders-
tood in sufficient detail at an early stage in order to 
plan correctly the role of each of the component mis-
sions. The E2E-iSAG (“End to End International 
Science Analysis Group”) was chartered by MEPAG 
(Mars Exploration Program Analysis Group) to under-
take this task by building on the efforts of previous 
MEPAG-chartered groups. Preliminary results of the 
E2E-iSAG analysis are presented and discussed. 

Scientific Objectives of the Potential MSR 
Campaign:  A crucial step in planning for a potential 
MSR campaign is to define as specifically its potential 
scientific objectives.  The E2e-iSAG’s vision of these 
objectives will be shown in this presentation. 

Derived implications of these objectives:  From a 
prioritized list of scientific objectives, it is possible to 
derive a number of useful parameters, including: 

• A prioritized listing of sample types of in-
terest 

• An understanding of which kinds of scien-
tific questions are best addressed using a 
suite of samples, and which by single 
samples 

• The importance of outcrop vs. float sam-
pling 

• Implications for the required/desired 
attributes of the sampling system. 

• Implications for the instrumentation 
needed by the sampling rover to a). prop-
erly assemble the sample suites, and b) 
adequately document the context of the 
samples, which is necessary for interpreta-
tion.  

• Definition of reference candidate landing 
sites on Mars where some portion of the 
samples of interest are expected to be 
present. 

• Maximum allowed state of contamination 
of the returned samples, as received by the 
Earth-based analysts. 

 
Discussion:  All of the above is crucial science in-

put into definition of requirements for a potential sam-
pling mission to Mars.  The potential planning time-
line, as it exists at the time of this presentation, will be 
discussed. 

Additional Information:  Draft information on the 
science of the potential MSR campaign has been post-
ed on the MEPAG web site at the following location 
(http://mepag/meeting/dec-
10/E2E_AGU2010_report_v4_4c.pptx). 

  
 
 

 
Figure 1: Conceptual illustration of the potential 

Mars Sample Return Campaign elements 
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