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NASA Astrobiology Program Update



Please allow me to introduce myself…

Science:
Evolution of terrestrial planet atmospheres, surfaces, hydrospheres & biospheres, Comparative climatology, 
Metabolic reactions in extreme planetary environments, Stable isotopes in nebulas & atmospheres, Large 
impacts, Icy moon atmospheres origin & evolution.

PI & Co-I: Exobiology & several other NASA research programs, NAI Co-I, NSF LExEn PI , NExSS Co-I, NIAC.

Education & Outreach:
Curator of Astrobiology at DMNS, Taught Astrobiology at 4 universities, books, Op Eds, 
magazine writing, podcasts, planetarium shows, online courses. 

Missions:
Venus Express IDS, MSL RAD Co-I, DAVINCI Co-I, Science Champion for Decadal Mission Study.

Other:
Inaugural Blumberg Chair, NASA SDTs, SSES, Decadal Panels, White Paper author, etc.
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Senior Scientist for Astrobiology Strategy

New leadership roles:

SSAS (David Grinspoon):  
“Up and out”
Expand the astrobiology program within NASA and beyond.

Program Scientist for Astrobiology (Lindsay Hays)
“Down and in”
Manage existing research programs.

Deputy Program Scientist for Astrobiology 
(Becky McCauley Rench)

This is a new position.



New NASA Astrobiology Org Chart:



NASA Astrobiology Research Programs 
             Led by Lindsay Hays

• C.5 Exobiology
• Aim is to understand the origin, evolution, distribution, and future of life in the Universe. Research is centered on the origin and early 

evolution of life, the potential of life to adapt to different environments, and the implications for life elsewhere.

• C.14 Planetary Science and Technology Through Analog Research (PSTAR)
• This program solicits proposals for investigations focused on exploring the relevant environments on Earth in order to develop a sound 

technical and scientific basis to conduct astrobiological research on other Solar System bodies. 

• C.20 Interdisciplinary Consortia for Astrobiology Research (ICAR)
• Proposals that describe a multi-million dollar, five-year project with an interdisciplinary approach to a single, compelling question in 

astrobiology. For projects larger than the scope of the individual research programs, but within the scope of the Research Coordination 
Networks.

• F.4 Habitable Worlds (HW)
• Aim is to use knowledge of the history of the Earth and the life upon it as a guide for determining the processes and conditions that 

create and maintain habitable environments and to search for ancient and contemporary habitable environments and explore the 
possibility of extant life beyond the Earth. 

• Additionally contribute to:
• PICASSO/MatISSE (instrument development)
• FINESST (Graduate Student Grants)
• ISFM (NASA Civil Servant research)
• TWSC (workshop/conference)

• Overlap with
• Planetary Protection Research
• Exoplanets Research Program



Research 
Coordination 
Networks  NASA rep is Lindsay Hays



Future Directions (Led by David Grinspoon) :
• Increased cross-divisional & cross-directorate activity in Astrobiology at NASA.
 
 

 

 

• Interagency programs  (NSF, USGS, NIH…).

• Revitalized international connections & collaborations.

• Public/private partnerships.

(1/2)

The current divisional structure within the Science Mission Directorate largely 
predates the discovery of exoplanets and significant placement of the search for 
life as a cross-cutting theme for NASA science.

Goal: Raise visibility of astrobio program, increase 
connectivity. Look to bolster existing activities with 
new models for support of interdisciplinary, cross-
divisional research projects. 



• Post discovery planning/imagining
 – communication.
 -- science.  

• Astrobiology & global sustainability/Anthropocene/
   future of life/technosignatures

• Transformative potential of new technologies: AI, 
  machine learning, networked smallsats…

• Ethical issues in fieldwork, exploration

(2/2)

If we succeed in “finding life” that is not the end but a new beginning for 
Astrobiology. 
Comparative planetology -> comparative biospheres, biochemistries, etc.   
What would that science look like?

Future Directions (Led by David Grinspoon) :



BEYOND PERMITS AND CODES OF CONDUCT – TOWARD RELATIONSHIPS

Based on 2021 headlines highlighting egregious oversampling on Native lands (BLM)...

The NASA AB Program has developed guidelines and policies to evolve geoethics and 
approaches to field research based on these and other values and principles:

• Scientific fieldwork is a privilege, not a right.• All lands in the United States (and many lands beyond) are Indigenous lands• Whether or not the Tribe holds “legal” claim or is currently occupying them• There’s a difference between permission to obtain samples (permits) and ethical 
conduct with respect to the lands/waters/skies.

The NASA AB Program is working to ensure the fieldwork we fund is in alignment 
with the values and ethics of being in right relationship with Indigenous 
communities who have, since time immemorial, occupied and stewarded the 
lands/waters/skies where we seek to do our research.

ROSES: APPENDIX C. PLANETARY SCIENCE RESEARCH PROGRAM 

Language calls for proposers doing fieldwork to demonstrate:

• Respect for the values of other users of the site by considering the impact that their 
work will have on the environment (e.g., sensitive ecosystems or historic properties of 
religious, cultural, or scientific significance)

• A research plan that reduces impact to the site (if any)
• The intention to obtain relevant permits and follow their guidelines



Strategic input into existing programs:

Additional models of support and structure for RCNs: Are we maximizing openness, 
transparency, regular processes?  

NExSS Review.

How does RCN structure affect overall cohesiveness of larger community?

Relationship with Astrobiology at NASA Centers.

Astrobiology input to missions.

Communications/Engagement,
  within NASA 
  within our scientific community 
  with the public(s)

Community building.





Example of Inter-Divisional Research Potential:

• Tools from Earth Science
• Data from Planetary & Helio
• Tested with future planetary 

missions
• Results relevant for 

Exoplanets, future space 
telescopes, etc.







Earth Science Connections
Ocean Worlds
 Hydrothermal Vents

 Ocean Drilling (joint workshop with NSF ?)

Cryospheres

Biogeochemical Cycles

Climate Science



Communication Challenges



Standards of Evidence









Astrobiology Strategy 2025
We are starting to plan an activity to formulate a new Astrobiology Strategy 

A decade since the previous one. 

Much has happened: 
-New Decadal Survey.
-Concrete evidence of habitable early environments on Mars. 
-Dragonfly selection.
-Exoplanets (discovery that Trappist-1 has multiple planets in potentially HZ). 
-Tremendous progress in understanding biology and environmental evolution
 of early Earth. 

Include post-discovery science strategy?

Worth looking more than 10 years ahead?
20 years from now: Hopefully, samples back from many targets, HWO will be operating, 
perhaps we’ll be planning a fleet of next generation telescopes, perhaps we’ll have 
found multiple biosignatures (or not).
What laboratory & analytical techniques might we have access to?
What will our science look like?



Questions?
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