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The NAI - Mars Sample Return meeting was conducted with the participants splitting into 3 teams; geology / geophysics, organic geochemistry and biology. Each team was asked to compile input on whether the MSLSC (Mars Science Laboratory Sample Cache) can address the science objectives of the MEPAG document with an emphasis on Astrobiological investigations. There were several variable parameters that the teams were asked to contemplate during this exercise including, context data needed to make the measurements required, whether the investigation was relevant to Astrobiology science, planetary protection (including sterilization of the samples), sample character (rock type and nature) and curation issues. The major findings of this report are a synthesis of the three groups output;

1. A significant number of MEPAG goals 1 and 3 and Astrobiology goals for Mars will be addressed by the MSL-MSR cache, provided that;

· Planetary protection guidelines are favorable i.e the samples are not excessively heated.

· There is understanding of the environment to which the samples are subjected. This can be undertaken in 3 ways:

· inclusion of a well characterized calibration material into the cache before launch. Subsequent investigation of such a material would allow an accurate assessment of the conditions to which the cached samples had been subjected. Adequate modeling of the conditions to be expected on the journey to Mars needs to be undertaken prior to analysis of return samples.

·  by analysis of the radiation monitoring and modeling from existing MSL instrumentation and experiments. This data can then be used to extrapolate conditions over the time that the MSLSC will be on the surface of Mars. Then exposure chambers on earth can be used to test similar materials.

· the use of witness plates that could include the sample cache material itself. Therefore it would be prudent to curate the sample cache hardware along with the samples.

· Context imaging and analysis from MSL is adequate. There is a danger that during caching of the samples context data will be lost. All efforts should be made to image and catalogue each sample scoop deposited in the cache using existing MSL instrumentation. Loss of context data significantly affects the science return of the MSLSC in terms of applicability of the science investigations possible to the MEPAG goals 1 and 3. While, it was generally agreed that any sample brought back would be suitable for analysis and although not applicable to all of MEPAGs goals would significantly address some. However, with careful preparation and development of protocols and procedures for documentation the science return would be significantly enabled.

· A full analysis of organic and microbial contamination of MSL is conducted before launch. This step significantly enhances the science that can be undertaken on the samples by alleviating the need to subject the samples to harsh sterilization protocols. Furthermore, understanding of the initial bioload may potentially mitigate investments in costly technology upon the return of the samples. 

2. Any sample analyzed by MSL and containing organic material would be a high priority for caching. Therefore, MSL has a suite of instrumentation to analyze samples that enhance the usefulness of the MSL cache. There are several implications of this statement that the committee felt strongly about and are therefore worthy of note;

3. ChemCam on MSL is essential for rapid analysis of lithologies of interest and will therefore significantly contribute to MSLs’ capability to analyze a wide range of samples and choose interesting targets from a subset of the analyzed lithologies that represent the best samples to cache. Therefore while MSRSC is not supposed to impact upon MSL operations, its instrumentation is key to deciding which samples to return and to understanding common lithologies for future MSR missions. The use of MSL instrumentation is therefore key to the success of MSR and this should impact the science drivers for MSL. 

4. For a future MSR mission any robotic capability should be augmented with a minimal suite of instrumentation capable of identifying target lithologies similar to those analyzed and are known to be of interest from MSL investigations. A high priority was placed on those samples that are known /shown to contain organic carbon species.  It was felt that without all of MSLs current instrument capability further capability and therefore cost would have to be added to the MSR rover.

5. Excessive heating of the samples will destroy not only organic material (and potentially redistribute it in other forms), it will also affect accurate determination of volatiles and heat sensitive minerals such as clays, sulphides and sulphates that undermine the science return for goal 3 of the MEPAG goals document. Therefore, while several objectives of goal 3 can be met on samples that are treated with an aggressive planetary protection procedure several important goals cannot. 
6. If samples are to be sterilized before being moved from the sample return facility, ensure that there is a set of Astrobiology instrumentation and experiments that can be conducted in the facility.
7. Astrobiology science goals in line with goal 1 and 3 of the MEPAG goals document are reliant on accurate geological context and dating. 

Planetary Protection Issues.

Graphical representation of Planetary protection protocols affecting science investigations to be undertaken on returned samples. High, medium and low represent the nature of treatment of the samples for planetary protection issues with high: very aggressive such as heating to 500oC, medium – not as aggressive, such as heating to 150oC or autoclaving, low – no heating or use of gamma irradiation. Note - these parameters are used for illustrative purposes only and do not reflect current PP policy on returned samples.
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n.b.  – Goal 3 investigations A7, A9 and B4 were not considered. Scoring of the applicability of investigations to each treatment was as follows: 1 = no effect to the science goals of the treatment, 0 = complete disruption of the science goals due to alteration of the sample, 0.5 = partial disruption with some investigations able to be conducted within a goal.

- Andrew Steele

