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Project Objectives:

The objectives of this initiative are fourfold:

1. Method Development: Develop novel 
sample preparation and analysis 
techniques to address key questions in 
returned sample science.

2. Mars Analogs: Seek signs of life in 
modern and ancient Mars-analog 
environments.

3. Planetary System Science: Investigate 
major events in the co-evolution of the 
Earth/life system to better understand 
planetary habitability.

4. Communication & Leadership: 
Engage with the public and broader 
scientific community through publication, 
mentorship, participation, and leadership 
as well as online presence and media 
visibility.

FY18/19 Research Highlights:

Benefits to NASA and JPL:

The project objectives map 
directly to JPL’s strategic goals 
to capture the MSR Flagship 
mission (6X) and the lunar, 
asteroid, and comet sample 
return New Frontiers missions 
(4X) by enhancing JPL’s 
expertise in the key area of 
returned sample science. This 
work is particularly timely and 
urgent, with strong potential to 
inform key decisions about Mars 
2020/MSR to be made over the 
next several years.
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• Convened multi-day session at Goldschmidt geochemistry 
conference in Barcelona: “Planetary Chemistry in the Age of 
Space Exploration.”

• Conducted a workshop at Goldschmidt conference on geosample
data management.

• Convened a session at AbSciCon 2019 in Seattle on the analysis 
of returned Mars samples.

• Hosted post-doc and Raman spectroscopist Julene Aramendia
from the University of the Basque Country 

• Sponsored SURP student initiative with MIT grad student Kelsey 
Moore.

• Continued collaboration with JVSRP grad students: Adam 
Hoffmann and Maria Figueroa (UC Riverside), Jeff Osterhout
(UCLA), and Jon Zaloumis (ASU)

• Boundaries of Life post-doc Matt Koehler 
• Hosted eight graduate and undergraduate interns during the year.
• Published a variety of manuscripts in the relevant literature (see 

below).
• Tuite gave invited talk at UCR-Palm Desert in their annual “Are 

We Alone?” lecture series

A series of Analog Mars Sample Return 
workflows will permit consistent state-of-the art 
analysis of analog samples. 

An elemental and isotope record of the transition from 
a greenhouse to an icehouse climate in the Paleozoic 
reveals fundamental changes in nitrogen 
biogeochemistry that are relevant to modern oceans.

PI Williford acquires a sample of Jezero-analog Kunwarara
magnesite (QLD, Australia) using a Mars 2020 drill bit.
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