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National Aeronautics and
Space Administration

In honor of your retirement
with enduring gratitude for
your leadership and service to
NASA’s Astrobiology Program.

After a certain high level of technical skill is achieved, science
and art tend to coalesce in esthetics, plasticity, and form. The
greatest scientists are always artists as well.

—Albert Einstein
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Amend, Jan

Goldenfeld, Nigel

Johnson, Clark

Meadows,
Victoria

Summons, Roger

CAN -6 Selections
(43 Proposals- 5 selected)

Institution
University of
Southern California

University of Illinois
at Urbana-Champaign

University of
Wisconsin

University of
Washington

Massachusetts
Institute of
Technology

Title
Life Underground

Towards Universal Biology:
Constraints from Early and
Continuing Evolutionary Dynamics
of Life on Earth

Habitability, Life Detection, and the
Signatures of Life on the terrestrial
Planets

The Virtual Planetary Laboratory
Foundations of Complex Life:

Evolution, Preservation and
Detection on Earth and Beyond




1C |_|brary of Congress First
S . Astrobiology Chair

w

David Grinspoon, Department of Space Sciences at the Denver Museum of
Nature and Science.

Grinspoon will examine choices facing humanity as we enter the Anthropocene
Era, the epoch when human activities are becoming a defining characteristic
of the physical nature and functioning of Earth.
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ASTEP ROSES-2011 (4%)

« 28 proposals submitted
» 1 selected (Schmidt)
« 1 descoped

« 2 walking dead




‘-.f-f'ﬂ - “Exebiology 2011 Results

162 proposals submitted(!)

30 proposals were selected for funding
20 fully selected
2 partially selected (descoped)
» 4 selected for 1-year pilot studies
» 11is co-funded with the Mars Program
 1is fully funded by the Mars Program
« 2 will be funded by the ASTEP program

Selection rate Is therefore
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%* Demographics of Current Grantees
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Early Evol of Life & 8iosph
Planetary Cond for Life 30% Planetary Cond for Life
21% 18% Early Evol of Life &
Biosph
38%

Education/

Exob forSofarSys public \V/
! U

By number of activities By FY13 funding

* Program currently funds 7 NESSFs
« Program currently supports 7 Early Career Fellows, 2 of whom have
received start-up funding.




: + ASTID 2011 Resu Its

Co-reviewed proposals with PIDDP 2011
proposals

« \Worked wonderfully!

ASTID received 41 proposals, 5 of which were
late. One of the late proposals was accepted
due to force majeure while the other four were
returned without review. 37 proposals were
reviewed

» 6 proposals fully selected
1 proposal partially selected (descoped)
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Dlstmbuaon of FY13 Funded Tasks

NPPH
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" -+ R&A Calls Are Evolving

Solicitations very broad with significant overlap.

 Proposals submitted to multiple calls or submitted
to less-than-optimal calls were handled by informal
discussions between DSs.

Budget pressures leading to more focused calls.

« For example, EXOB-13 states: "Proposals in the focus
area ‘Exobiology for Solar System Exploration’ are not
solicited at this time. Proposals that would normallg be
submitted to this solicitation focusing on the habitability
of Mars should be submitted to C.13, the Mars
Fundamental Research Program; proposals focusing on
the habitability of moons in the outer Solar System
should be submitted to C.7, the Outer Planets Research

Program.”




1ing Solicitations

MatlSSE proposals under review. Strong &
diverse pool of proposals (30). Select 1-3

ROSES-13 released in February.
« EXOB proposals due 14 June 2013

« ASTEP is TBD; We are evaluating potential
changes to the solicitation in light of Mars-2020 and
previous plans...

« PICASSO will be offered for 1st time.

CAN 7 CAN release Fall 2013, due Early 2014




+ WEU coming CAN-7

Wolr(qur;g on a new process for CAN-7 (see next
slide

One long-term goal is to balance the odd- and
even-numbered CANs

« CAN-1 selected 11 teams; CAN-2 selected 4
teams. This dichotomy continues.

CAN-6 selected 5 teams.

Plan on selecting no more that 6 teams from
CAN-7.

Any changb s will maintain a multi-disciplinary
Institute but we want more focused, inter-
disciplinary teams.
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Arizona State University
NASA Ames Research Center
Carnegie Institution of Washington
Harvard University
Jet Propulsion Laboratory
NASA Johnson Space Center
Marine Biological Laboratory, Woods Hole
Pennsylvania State University
Scripps Research Institute, La Jolla
University of California, Los Angeles
University of Colorado, Boulder

11 11

HUBBARD BLUMBERG

NASA Ames Research Center
Carnegie Institution of Washington

Marine Biological Laboratory, Woods Hole
Pennsylvania State University

VPL @ U Washington

University of Califomnia, Los Angeles
University of Colorado, Boulder
Michigan State University
University of Rhode Island
University of Washington

CAN-Z yjirtya) Planetary Laboratory (VPL) JPL/Caltech

University of California, Berkeley
NASA Goddard Space Flight Center

Indiana-Princeton-Tennessee Astrabiology Institute

CAN-3 SETI Institute, Mountain View
University of Arizona

University of Hawaii, Manoa

15 16 16 16

GRYMES

Arizona State University

NASA Ames Research Center
Carnegie Institution of Washington
Jet Propulsion Laboratory- Icy Worlds
Jet Propulsion Laboratory - Titan

Pennsylvania State University

NASA Goddard Space Flight Center

University of Hawaii, Manoa
Montana State University
University of Wisconsin
MIT

Georgia Institute of Technology
Rensselaer Polytechnic Institute

16 14 14 14 14
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Workshop:
Current Release of Potential Bidders
Questions in Draft CAN Workshop
Astrobiology

Evaluate Receipt of Preproposal
NOls required NOIs Workshop

Encourage

Receipt of Evaluation of .
Selection of new teams
proposals proposals

Receive and
disposition
comments

Release of
Final CAN

Start of
new
awards




strob|OIogy is guided by a Roadmap
L . 4 % @963-2008)

There are 7 goals, each multi-decadal in scope:
- Habitable Planets
o Life In our Solar System
 Origins of Life
« Earth’s Early Biosphere and its Environment
« Evolution, Environment and the Limits of Life
» Life’s Future on Earth and Beyond
 Signhatures of Life




Workshop:
Current Release of Potential Bidders
Questions in Draft CAN Workshop
Astrobiology

Evaluate Receipt of Preproposal
NOls required NOIs Workshop

Encourage

Receipt of Evaluation of .
Selection of new teams
proposals proposals

Receive and
disposition
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Release of
Final CAN

Start of
new
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: Lifein he Umverse

Chemistry of
prebiotic
environments

Origins and
distribution of
habitable
planets

Prebiotic evolution and Evolution of biospheres and
origins of life their biosignatures

Vascular Bamele Eal‘th ’S

Plants Humans

lshe','%/b t Origi BiogeOIOgiC
nvertebrates oang::(h CIOCk

Algal A3 Billions of
iingdoms & Years Ago

Life

i - Phototrophic
Macroscopic i
Eukaryotes Bacteria

Cyanobacteria plus

David DesMarais, Ames essarch Conte, NASA other phototrophs
Cheryse Triano, Boomerang Design Group

Attributes of living systems



@'*;I\/Iomfows 2d? Inter-disciplinary?
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These terms will be clearly defined in the
CAN.

One selection goal will be to try to avoid
replicating the strengths of the
continuing teams.

“Inter-disciplinary = a fruit smoothie, multi-
disciplinary = fruit salad”
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There exist at least 2 orphan collections of
cultures of organisms that are potentially
Important to the astrobiology community

e Imre Friedmann’s
e Dick Castenholz’'s

Sherry Cady at EMSL/PNNL is interested In
maintaining these collections.

Should the Astrobiology Program or the
Planetary Science Division take on the
perpetual commitment to maintaining these
collections and perhaps expanding them?




- Other activities in Astrobiology

Workshops
E/PO
Communication
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Co-sponsored JPL and CSA (March 2011)

» Special Issue ICARUS
Part 2

Matchingg potential sites with mission and early earth
sclence (July 2013)

Mass Independent Fractionation of Sulfur
» Co-sponsored with NSF (June 2011)

 Report printed- http://is.gd/s_mif

Alternative Chemistries of Life
 Co-sponsored with NSF-CCI (Feb 2012)
* Report in Pre
Life Detection Workshop
 Co-sponsored with PPP and MEP (Feb 2012)
* Report In Prep
Workshop on Planetary Drilling
« High priority applications(AGSs)
 Practitioners fill in rubric (June 2013)
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f__z-"_raphic History

Thve Story of our Search for Life n the Unlverse

Teacher Tools in Development




£\ Famelab Update

" NASA is partnering with National Geographic
and collaborating with science society
meetings for “prelims”

FamelLab Alums help the program and NASA

Awarded an HQ Honors Award for External
Collaborations for FamelLab!
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NATIONAL N
GEOGRAPHIC famelab.org

LPSG

resents:

“Inte nctlonaf

EXPLORING

with NASA & National Geo

EARTH & BEYO

PASSIONATE
ABOUT SCIENCE?

LOVE TO
COMMUNICATE?

New frontiers await scientists in every field of research,
whether on land, under the sea, or in space. From our
origins as humans to the origins of our Solar System,

from species’ interactions in an ecosystem to Earth'’s
interaction with the Sun, from climate change to the
possibility of life elsewhere in the Universe, sheer
curiosity and passion for knowledge will always keep
us at the cutting edge of exploration.

In today’s media-intensive environment, your ability to
convey your science can reshape the face of scientific
exploration and discovery.

FameLab asks...how are you exploring Earth
and beyond?

SAA

EECEEE

SAGU

American Geophysical Union

D
hic

Hone your communication
skills

Interact with like-minded
scientists

Learn from science
communicators and media
professionals

Network with the pros
Everyone is a winner!

At regional heats throughout the US
over the next year, join early career
scientists from across disciplines and
compete to convey your research or
related science concepts. Each contes-
tant has the spotlight for only three
minutes. No slides, no charts—just the
power of words and any prop you can
hold in your hands. A panel of experts
in both science and science communi-
cation will do the judging.

Beyond the competition element, the
heart of FamelLab is to improve your
communication skills! At each regional
event there will be a workshop with
training in the principles and practices
of good communication.

Winners from the FameLab EEB regional
competitions will face off in April, 2014
for a grand prize and the chance to
compete with peers from around the
world at the FameLab International
Final in the UK in June, 2014.

§ LUNARAND
IZ PLANETARY

Prelims

AGU,

LPSC, March 17 and March 20
Society of American Archaeology,
National Geographic Explorers,
JAVARY

AAAS (in discussions),
AbSciCon,

AGU (again) or GSA,

YouTube

Finals in DC at Nat Geo in May 2014




" 17 #AbSciCon Update

No location or schedule chosen yet.

We are working the issues associated with
recent rules limiting NASA's ability to support
conferences.

« We're monitoring what's going on with LPSC-2013
as a model for what we’ll have to do with AbSciCon




National Aeronautics and
.? Space Administration

Any questions?

www.nasa.gov



Exgblolc)gy 2011 Analysis

Selection rate Is far below notional target (25-33%)!

Median of (average annual award) = $172,057
« Inter-quartile Range (measure of variation) = $68,759

Other details:
* 4 requests to the PME were approved
« 2 Early Career Fellowships were awarded

« 2 proposals requesting access to Antarctica selected
and transferred to ASTEP

« 2 proposals requesting super-computer time selected
27% of awarded proposals seem to have female Pls
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’* Advme to’t_he Astrobiology/Exobiology
Proér‘arﬁ” rovided by the NRC since 1976

Panel on Exobiology within the Committee on Space Biology
and Medicine

Committee on Planetary Biology and Chemical Evolution

Committee on Planetary and Lunar Exploration (Steering
Group on Astrobiology)

Committee on the Origins and Evolution of Life

Committee on Astrobiology and Planetary Sciences




‘ = _':""'.'I\'.I'R'C"'C(')'rhmittee on Assessment of Balance in
TR # Science Programs (2006):
m@v t 5 = ‘%

Reeommendation 2. NASA should move immediately to correct the problems caused by
“reductions in the base of research and analysis programs, small missions, and initial
technology work on future missions before the essential pipeline of human capital and
technology is irrevocably disrupted.

tements on Astrobiology

with the questions encompassed by
astrobiology serving as overarching themes for the programs as a whole...Astrobiology
provides the intellectual connections between otherwise disparate enterprises.”

. Without it, the science and the
scientific personnel will not be in place to support the missions when they do fly.”

Universities across the country have established new programs in astrobiology and appointed
numerous faculty members. A generation of undergraduate and graduate students has been
inspired by the intellectual challenges and the Vision [for Space Exploration] to undertake
courses and research projects in broad areas of space science.”

“In a new discipline that has a larger than average number of early career participants, the
proposed cuts will have a disproportionate impact on young people (students, postdoctoral
fellows, and junior faculty) and will strongly discourage new entries into space research.”




" Planetary Science Objectives
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~NASA'’s goal in Planetary Science is to “Ascertain the
content, origin, and evolution of the solar system, and
the potential for life elsewhere.”

Planetary Program seeks to answer fundamental science
guestions:

. What is the inventory of solar system objects and what

processes are active in and among them?

. How did the Sun’s family of planets, satellites, and
minor bodies originate and evolve?

. What are the characteristics of the solar system
that lead to habitable environments?

. How and where could life begin and evolve in the
solar system?

. What are characteristics of small bodies and planetary
environments that pose hazards and/or provide
resources?




