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• Goal: Establish international consensus positions related to the 
possibility of returning to Earth the samples to be collected by the 
Mars 2020 rover mission.

• Conclusion: The analysis in Earth laboratories of samples that could 
be returned from Mars is of extremely high interest to the 
international Mars exploration community. 

Disclaimer: The decision to implement Mars Sample Return will not be finalized until NASA’s completion of the National Environmental Policy Act (NEPA) process. This document is being made available for information purposes only. References: [1] iMOST (2019), The Potential Science and Engineering Value of Samples Delivered to Earth by Mars Sample Return. Meteoritics & Planetary Science. https://onlinelibrary.wiley.com/doi/full/10.1111/maps.13242. [2] Science Priorities for Mars Sample Return
The MEPAG Next Decade Science Analysis Group. Astrobiology, 2008. 8:3, 489-535. [3] Planning for Mars Returned Sample Science: Final Report of the MSR End-to-End International Science Analysis Group (E2E-iSAG). Astrobiology, 2012. 12:3, 175-230. [4] Planning Considerations Related to the Organic Contamination of Martian Samples and Implications for the Mars 2020 Rover
2014 Organic Contamination Panel. Astrobiology, 2014. 14:12, 969-1027. 

Proposed Objectives
Objective Shorthand

Objective 1
Geological 
Environments

Interpret the primary geologic processes and history that formed the martian
geologic record, with an emphasis on the role of water. 

Intent

To investigate the geologic environment(s) represented at the Mars 
2020 landing site, provide definitive geologic context for collected 
samples, and detail any characteristics that might relate to past 
biologic processes. 

Sub-Obj. 1.1
Sedimentary
System

Characterize the essential stratigraphic, sedimentologic, and facies variations of a 
sequence of martian sedimentary rocks. 

Sub-Obj. 1.2 Hydrothermal
Understand an ancient martian hydrothermal system through study of its 
mineralization products and morphological expression. 

Sub-Obj. 1.3
Deep
Subsurface 
Groundwater

Identification of a potentially habitable geochemical environment with high 
preservation potential.

Sub-Obj. 1.4 Subaerial
Understand water/rock/atmosphere interactions at the martian surface and how 
they have changed with time. 

Sub-Obj. 1.5 Igneous Terrane Determine the petrogenesis of martian igneous rocks in time and space. 

Objective 2 Life
Assess and interpret the potential biological history of Mars, including assaying 
returned samples for the evidence of life.

Intent

To investigate the nature and extent of martian habitability, the 
conditions and processes that supported or challenged life, how 
different environments might have influenced the preservation of 
biosignatures and created nonbiological ‘mimics’, and to look for 
biosignatures of past or present life.

Sub-Obj. 2.1
Carbon 
Chemistry

Assess and characterize carbon, including possible organic and pre-biotic 
chemistry.

Sub-Obj. 2.2
Biosignatures-
ancient

Assay for the presence of biosignatures of past life at sites that hosted habitable 
environments and could have preserved any biosignatures. 

Sub-Obj. 2.3
Biosignatures-
modern

Assess the possibility that any life forms detected are alive, or were recently alive. 

Objective 3 Geochronology Quantitatively determine the evolutionary timeline of Mars. 

Intent
To provide a radioisotope-based time scale for major events, including 
magmatic, tectonic, fluvial, and impact events, and the formation of 
major sedimentary deposits and geomorphological features.

Objective 4 Volatiles
Constrain the inventory of martian volatiles as a function of geologic time and 
determine the ways in which these volatiles have interacted with Mars as a 
geologic system.

Intent
To recognize and quantify the major roles that volatiles (in the 
atmosphere and in the hydrosphere) play in martian geologic and 
possibly biologic evolution 

Objective 5
Planetary-scale 
geology

Reconstruct the processes that have affected the origin and modification of the 
interior, including the crust, mantle, core and the evolution of the martian
dynamo.

Intent
To quantify processes that have shaped the planet’s crust and 
underlying structure, including planetary differentiation, core 
segregation and state of the magnetic dynamo, and cratering.

Objective 6
Environmental 
Hazards

Understand and quantify the potential martian environmental hazards to future 
human exploration and the terrestrial biosphere.

Intent
To define and mitigate an array of health risks related to the martian
environment associated with the potential future human exploration 
of Mars. 

Objective 7 ISRU
Evaluate the type and distribution of in-situ resources to support potential future 
Mars exploration.

Intent
To quantify the potential for obtaining martian resources, including use 
of martian materials as a source of water for human consumption, fuel 
production, building fabrication, and agriculture. 
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