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(Paige et al., 2013)
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Water ice on Mercury is:
• Pure
• Abundant
• Thick
• Fresh-looking
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Understanding the nature and extent of polar deposits on Mercury has important and wide-reaching 
implications for planetary science.



Understanding the nature and extent of polar deposits on Mercury has important and wide-reaching 
implications for planetary science, including the origin and inventory of lunar volatiles.
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Understanding the nature and extent of polar deposits on Mercury has important and wide-reaching 
implications for planetary science, including the delivery of water and organics to early Earth and Mars.
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Understanding the nature and extent of polar deposits on Mercury has important and wide-reaching 
implications for planetary science, including the nature of outer solar system volatiles and organics.
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Understanding the nature and extent of polar deposits on Mercury has important and wide-reaching 
implications for planetary science, including very cold chemistry occurring between volatiles, 
organics, minerals, and high-energy particles.
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Fuller (27 km diameter) Burke (29 km)Anyte (19 km)

1. What are the origin and age of polar deposits on Mercury, and the relative contributions of impacts, 
solar wind, and outgassing?
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2. What are the processes modulating the retention, modification, and loss of cold volatile-rich surfaces?
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(Ernst et al., 2020)



3. What chemical reactions are occurring between organic compounds, water ice, and other frozen 
volatiles at very low temperatures?
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4. What are the physical and geomechanical properties of cold polar regolith and volatiles?
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• Support research and analysis of Mercury’s polar deposits.

• Support the continued investigation of Mercury with the ESA/JAXA BepiColombo mission.

• Expand Earth-based radar campaigns.

• Develop the concept for and fly one or more missions to explore Mercury’s polar deposits.

• In the longer term, develop cryogenic sample analysis, storage, and return capabilities.



ICE ON MERCURY              COMMUNITY RELEVANCE  TOP-LEVEL SCIENCE QUESTIONS             RECOMMENDATIONS

• Support research and analysis of Mercury’s polar deposits.

• Support the continued investigation of Mercury with the ESA/JAXA BepiColombo mission.

• Expand Earth-based radar campaigns.

• Develop the concept for and fly one or more missions to explore Mercury’s polar deposits.

• In the longer term, develop cryogenic sample analysis, storage, and return capabilities.



ICE ON MERCURY              COMMUNITY RELEVANCE  TOP-LEVEL SCIENCE QUESTIONS             RECOMMENDATIONS

• Support research and analysis of Mercury’s polar deposits.

• Support the continued investigation of Mercury with the ESA/JAXA BepiColombo mission.

• Expand Earth-based radar campaigns.

• Develop the concept for and fly one or more missions to explore Mercury’s polar deposits.

• In the longer term, develop cryogenic sample analysis, storage, and return capabilities.



ICE ON MERCURY              COMMUNITY RELEVANCE  TOP-LEVEL SCIENCE QUESTIONS             RECOMMENDATIONS

• Support research and analysis of Mercury’s polar deposits.

• Support the continued investigation of Mercury with the ESA/JAXA BepiColombo mission.

• Expand Earth-based radar campaigns.

• Develop the concept for and fly one or more missions to explore Mercury’s polar deposits.

• In the longer term, develop cryogenic sample analysis, storage, and return capabilities.



ICE ON MERCURY              COMMUNITY RELEVANCE  TOP-LEVEL SCIENCE QUESTIONS             RECOMMENDATIONS

• Support research and analysis of Mercury’s polar deposits.

• Support the continued investigation of Mercury with the ESA/JAXA BepiColombo mission.

• Expand Earth-based radar campaigns.

• Develop the concept for and fly one or more missions to explore Mercury’s polar deposits.

• In the longer term, develop cryogenic sample analysis, storage, and return capabilities.



ICE ON MERCURY              COMMUNITY RELEVANCE  TOP-LEVEL SCIENCE QUESTIONS             RECOMMENDATIONS

• Support research and analysis of Mercury’s polar deposits.

• Support the continued investigation of Mercury with the ESA/JAXA BepiColombo mission.

• Expand Earth-based radar campaigns.

• Develop the concept for and fly one or more missions to explore Mercury’s polar deposits.

• In the longer term, develop cryogenic sample analysis, storage, and return capabilities.

This coming decade is the time to explore!


