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Introduction:  In 2006, the international Mars Ar-

chitecture for the Return of Samples  (iMARS) Work-

ing Group was chartered by IMEWG (International 

Mars Exploration Working Group) to develop a plan 

for an internationally supported and executed Mars 

Sample Return (MSR) mission potentially occurring in 

the timeframe 2018-2023.  The Phase I iMARS work 

occurred between September 2007 and May 2008 and 

had the purpose of outlining the scientific and engi-

neering requirements necessary for such a mission.  

Results from this first phase of activity were a consen-

sus on an architecture for an international MSR cam-

paign, as well as several conclusions and suggestions 

for the next steps of campaign definition [1].  In 2013, 

IMEWG reaffirmed that returning Martian samples to 

Earth remains a high priority of the Mars exploration 

community and that a number of important develop-

ments have occurred since the initial Phase I work, for 

example, the successful landing of the Mars Science 

Laboratory (MSL) rover.  Owing to this, IMEWG 

agreed to reconstitute iMARS and to proceed with the 

second phase of planning activities for an international 

MSR.  The iMARS Phase II kick-off meeting took 

place at ESTEC in March 2014 and the group’s activity 

is scheduled to end in March 2015.  

Background:  The current objective of Phase II is 

to incorporate developments since the publication of 

the Phase I work, and to expand on the science man-

agement aspects of returned Martian samples that were 

recommended in the report [1].  Developments in mis-

sion plans and technology since the initial report are of 

particular interest. Ensuring that there is a good under-

standing of the scientific communities’ thinking on the 

many types of investigations that will be performed on 

the samples is also of critical importance and has direct 

implications for the concept and design(s) of the plane-

tary protection activities, the sample receiving/curation 

facility(ies) and the downstream management of the 

samples for decades to come.  The Phase II iMARS 

Working Group is divided into two sub-teams:  An 

Engineering sub-team and a Science/Earth Operations 

sub-team.  Here we report on the initial work of the 

Science/Earth Operations sub-team and provide infor-

mation for our colleagues in the international Mars 

exploration community about  the aims and objectives 

for our Phase II activities.   

iMARS Phase II Science Team Goal:  The sam-

ples returned from MSR will be some of the most pre-

cious and scientifically valuable materials ever collect-

ed.  They will be the focus of internationally collabora-

tive scientific research for many years to come.  The 

international and multi-agency nature of MSR provides 

an excellent opportunity for international partners to 

participate in a wide ranging number of science-related 

activities, such as:  a) Developing the objectives and 

scientific investigations to be performed on the samples 

and selecting the specific analyses, facilities and 

groups to perform these investigations; b) Specifying 

the investigations that must be made on the samples 

whilst still in containment, including those required for 

life and/or biohazard detection; c) Sample allocation 

protocols for investigations within containment and 

decisions on release of samples to other containment 

facilities and/or the wider community; d) Management 

of the returned sample collection including defining 

requirements and developing protocols for curation of 

the samples and e) Developing a “rules of the road” 

protocol that ensures appropriate participation and 

credit among the various researchers.  

International participation is a key driver for the 

successful implementation of all mission elements, 

from launch through to return of samples to Earth and 

their long-term use by scientists worldwide.  A major 

objective of our Phase II work is to ensure that the in-

ternational science management structure(s) we pro-

pose facilitates participation by a varied research 

community, including colleagues from the planetary 

sciences, geosciences, and biosciences.  The participa-

tion and access to samples must be based on a fair and 

transparent set of principles.  Following from recom-

mendations in the Phase I report [1], an important con-

cept for consideration and discussion is the develop-

ment of an International MSR Science Institute (IMSI).  

From the Phase I report, the IMSI is described as “...a 

virtual institute, a confederation of Mars science agen-

cies or countries that are substantially involved in MSR 
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from missions to sample analysis to curation.  The pur-

pose would be to establish a close, productive interac-

tion amongst its members… The benefit would be the 

coordination of joint international missions and the 

maximization of scientific return… The advantages for 

members would be direct involvement and access to 

the missions, laboratories, and samples themselves”. 

Tasks, considerations and points of discussion:  

During the kick-off meeting, a number of interesting 

issues came into focus and these became the starting 

points for the sub-team’s work.  Much of the discussion 

has focused on the IMSI – its ‘design’, role structure, 

and how it interacts with other aspects of science and 

sample management.  The IMSI (in whatever form) 

will play a very important part in MSR, facilitating 

scientific investigation and access to samples.  The 

group has decided to focus on three key tasks that we 

initially identified as being necessary for the successful 

implementation of the proposed IMSI:  a) IMSI Over-

view – this task will concentrate on how the IMSI will 

be structured e.g. the balance between physical insti-

tutes and virtual institutes, what facilities would be 

required in any physical building, the basic organiza-

tion of the institute and any associated facilities.  b) 

IMSI Organizational Structure – this task will concen-

trate on how the IMSI would be managed and adminis-

tered e.g. who would be able to join, how would lead-

ership of the IMSI be decided, what are the funding 

mechanisms that are required to pay for the running of 

the IMSI?  c) IMSI Sample and Science Management – 

this is perhaps the most complex of the three IMSI 

tasks, as it needs to consider not only the scientific 

investigations of the samples, e.g. for planetary protec-

tion,  and where these should be done (i.e. within or 

outside containment), but attention must also be paid to 

the curatorial/collection management aspects of the 

samples e.g. sample handling methods to avoid dam-

age/contamination of the sample and implementation of 

the allocations processes. 

For all aspects of the IMSI, it is pertinent to look at 

the organization and structure of other relevant insti-

tutes such as the NASA Astrobiology and SSERVI 

Institutes, CERN and other large national laboratories 

(e.g. Brookhaven and ESRF-Grenoble) to balance the 

virtual nature of the IMSI with the functional needs for 

a physical building to house equipment to investigate 

and curate the samples. 

The role of the Sample Receiving Facility(ies) 

(SRF) is one of critical importance and must be consid-

ered as a integral part of any MSR mission study or 

design phase.  The SRF will be a unique building or 

buildings, designed to carry out preliminary examina-

tion and characterisation of the samples, including 

those fulfilling the required planetary protection inves-

tigations for life detection and biohazard testing.  The 

SRF will be the focus of many of the investigations 

which must be carried out within containment. Howev-

er it is clear that there will be a strong desire for sam-

ples to be made accessible rapidly to the wider scien-

tific community.  An important function of the IMSI 

would be to enable sample access ensuring the alloca-

tion of the most appropriate samples to the most ap-

propriate investigators.  The transition of the SRF to a 

longer-term curatorial facility is also a point of discus-

sion.  Is there a natural transition from the ‘receiving’ 

function to a curatorial function?  Would there be a 

single facility or multiple facilities?  Given the interna-

tional nature of an MSR mission, where would the fa-

cility(ies) be located?  Looking at similar existing 

models such as the curatorial facilities at NASA (Apol-

lo, Genesis and Stardust samples) and JAXA (Haya-

busa samples), will be highly informative; however, the 

number and location of any SRFs remains a topic of 

much discussion. 

Updates and Community Engagement: An im-

portant role of the iMARS is to ensure positive en-

gagement with our colleagues in the engineering and 

scientific communities.  In addition to reporting to the 

iMARS Steering Committee and IMEWG, we will also 

present results of our work at appropriate international 

meetings, including AGU, LPSC, EGU and the Mete-

oritical Society Annual meeting.  We welcome com-

ments and feedback from our colleagues to assist us 

with our task. 
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