
Session Family Session Title Proposers/Conveners Abstract 
Special Topic 50 Years of Exobiology & 

Astrobiology: Greatest Hits 
Linda Billings  2010 is the 50th anniversary of NASA's Exobiology/Astrobiology Program. 

This session will review 50 years of accomplishments in the field, highlight 
current key research initiatives and address future challenges for 
astrobiologists. 

Special Topic Catastrophe and Evolution: 
Opportunities and Threats 

Pamela Conrad 
 
 

This session will address solar system formation as a giant catastrophe that 
caused origination of living matter, and necessary conditions and 
mechanisms for synthesis and reproduction of nucleic acids and protein 
bodies. Abstracts for the following problems are solicited: (1) Life: what is 
it? (concept definition). (2) Features of the planet-formation process that 
caused living matter to originate. (3) The origin of life on Earth: was it 
accidental or necessary? (4) Solar system bodies at which the origin and 
existence of life is possible. (5) What substance was primary: nucleic acids 
or proteins? (6) Realistic mechanisms for the origin of living matter. (7) 
What factors caused monochirality ? (8) Reproduction of biological objects: 
is it a chemical or a biological phenomenon? 

Special Topic 
 
 
 
 

Integrating Astrobiology Research 
Across and Beyond the Community 

Carl Pilcher 
 

There are many areas of funded astrobiology research in which broader 
collaboration across the astrobiology community would lead to greater 
scientific insights and productivity. The NASA Astrobiology Institute has 
recently identified some of these areas and begun developing the 
collaborations. This session is aimed at extending that process to the entire 
astrobiology community. Some examples of currently forming 
collaborations and methods for developing them will be presented, and 
presentations on other potential collaborative areas will be solicited. 

Special Topic Results from ASTEP and other 
Astrobiology Field Campaigns 

Peter Doran, Pamela Conrad One major component of ASTEP (the NASA program Astrobiology Science 
and Technology for Exploring Planets) is to enable science investigations 
designed to further biological research on Earth in planetary analog 
environments. This session will provide a forum for NASA ASTEP-funded 
projects as well as other astrobiology field campaigns to present their 
science results and major discoveries. 

    
Astrobiology in Extreme 
Environments I 

Volcanic Environments and 
Astrobiology 

Charles Cockell, Sherry 
Cady, Nicola McLoughlin 

Volcanic environments are places where geologically activity generates 
geochemical gradients for life, hydrothermal systems and where the 
weathering of volcanic rocks provides nutrients and redox couples for life. 
Volcanic environments were pervasive on the early Earth and today they are 
known to harbor remarkable microbial diversity. This session will explore 
the links between volcanic environments and the conditions required to 
sustain life. Topics will include: life in hydrothermal and geothermal 
systems, life in sub-ocean and terrestrial volcanic rocks, the habitability and 
characteristics of life in Earth’s earliest volcanic environments, volcanic 
environments and their habitability on other planets such as Mars. 

Astrobiology in Extreme 
Environments II 

Deep sea hydrothermal vents and 
terrestrial hydrothermal hot springs 

Juan C. Echaurren, Jesus 
Martinez-Frias 
 

Various authors have proposed that hydrothermal systems may have 
operated beneath the Martian surface at Fe time during the planet's history. 
More specifically, it has been suggested that jarosite, hematite and/or 



ferrihydrite, maghemite and/or magnetite could be produced on Mars via 
hydrothermal processes, and that the formation of sulfate minerals and 
hydrated phases on Mars does not require long-term aqueous processes (e.g. 
solfataric alteration, Kilauea caldera; fumaroles in this caldera have 
produced a combination of jarosite and gypsum in a silica/clay matrix). 
Similar processes and minerals occur, for instance, in the Jaroso 
Hydrothermal System: the Jaroso ravine (Almeria province, Spain) is the 
world type locality of jarosite. We know that there has been widespread 
volcanic activity on Mars, and there is abundant evidence indicating that 
water has been present on and below the surface of the planet. This is 
extremely significant from the astrobiological point of view. This session 
will attempt to cover the investigation of different types of sub-aerial and 
subaqueous mineralizing hydrothermal models, as it can aid to  

a) identify potential ancient Martian hydrothermal systems;  
b) understand the paragenetic and environmental conditions which 

could have played an important role for  
the prebiotic synthesis of organic compounds necessary for life’s 
origin, and  

c) be useful to define biogeomarkers and habitability conditions, 
which could be crucial in the science packages  
of the next future Mars missions. 

  Science from Rio Tinto Felipe Gomez Several international collaborative campaigns and long term scientific 
studies have been developed in the extreme acidic environment of Rio Tinto, 
a 100 km red river with high metal concentration in its water and a pH mean 
of 2.3 located at South-West of Spain. The CAREX FP7 EC project for 
collaborative techniques and tools testing for extreme environments studies 
to the simulation of a Mars surface drilling project (M.A.R.T.E.) are 
examples of science, engineering and outreach at the same time. This session 
invites abstracts that address extreme acidic environments and their use in 
space missions tools testing, astrobiology and outreach potential.   

Astrobiology in Extreme 
Environments III 

Deserts and evaporite basins and 
associated Microbialite Systems 

Valeria Souza, Janet Siefert This session invites astrobiological research efforts that focus on the 
relatively rare occurrence of extant microbialites.Interdisciplinary abstracts 
comprising team efforts at understanding these systems and associated 
evaporative basins are encouraged. 

Astrobiology in Extreme 
Environments IV 

Microbial life in ice Jennifer Eigenbrode 
 

Ice is a vault for gases, solutes, and particulates that are processed through a 
cryosphere. These materials not only provide valuable records of these 
processes, they are also fuel for life adapted to icy conditions on Earth and 
possibly elsewhere in our solar system.  This session will focus on lessons 
learned from ice life ecology, its adaptations to cryospheric environments, 
and constraints on its detection as they may be applied to the search for life 
beyond Earth. 

Astrobiology in Extreme 
Environments V 

Survival, Growth and Evolution of 
Microorganisms in Model 
Extraterrestrial Environments 

Wayne Nicholson 
 

A key question in astrobiology is “what are the physical limits of life in the 
universe?” One route towards answering this question is to search for life in 
extreme terrestrial environments considered analogues for conditions found 
on another planet, (e.g., polar deserts as analogues for Mars). Another 



approach, which will be the focus of this session, is to expose terrestrial 
microorganisms in the laboratory to various physical conditions approaching 
those predicted to be encountered on other planets, and to experimentally 
determine the limits for growth and survival.  The growth limits uncovered 
can then be used as selective pressures, to test the hypothesis that terrestrial 
life could evolve to survive and grow in extraterrestrial environments. Such 
experiments can give insight into properties of putative indigenous 
extraterrestrial life, as well as guide planetary protection efforts.  
 

Astrobiology in Extreme 
Environments VI 

Adaptation of life in hostile space 
environments 

Gunther Kletetschka 
 

Radiation, desiccation, and cryo-temperature resistant organisms are present 
on Earth and live in places where we never thought we would find life. They 
owe their survival to an intricate chemistry formulated by their genomes to 
prevent double strand breaks of their DNA/RNA and preservation of 
membranes and delicate structures by applying a unique cellular chemistry. 
These organisms survive temperatures down to absolute zero and heating 
well above 100 °C. Organisms may live over 3 km beneath the Earth in 
extreme pressures. Finding life in places where no one ever imagined has 
been stretching our understanding of life. Life adopts, endures, and makes its 
own way to survive. The session offers international researchers an 
opportunity to report and exchange their findings, ideas, and knowledge for 
advancing our understanding of the adaptations of life in a hostile space 
environment. 

Astrobiology in Extreme 
Environments VII 

Polar Deserts TBD  Polar deserts, such as the Antarctic Dry Valleys, serve as useful analogues to 
the environment of Mars and allow the investigation of organisms that might 
have existed or may currently exist on Mars. This session will focus on 
studies of the different types of microorganisms associated with cold-arid 
environments, their adaptations and metabolic strategies, and the 
environmental conditions that open up these environments as niches for life. 
Topics will include methods for mapping environmental conditions in time 
and space, analyses of microbial community activity, identification of 
organisms, adaptive mechanisms for survival under varying conditions of 
low water activity, oligotrophy, radiation exposure and below freezing 
temperatures. 

    
Ecology and Microbial 
Communities  

Life in Modern Microbialite Systems 
- Function and Adaptation 

Brendan Burns, Pieter 
Visscher 
 

Modern microbialites present unique opportunities to address fundamental 
astrobiological questions in fields ranging from microbial ecology, 
evolution, chemical biology, and functional genomics. This session will 
bring together work from a variety of disciplines using extant stromatolites 
and microbial mats (lithifying and non-lithifying) as modern analogues for 
early life on Earth, as well as their potential to assist in the exploration of 
extant or extinct life outside Earth. All work on these systems will be 
considered, and in line with the conference theme those working on how 
various stresses/conditions may affect microbialite communities are 
particularly encouraged to participate. 



Ecology and Microbial 
Communities 

Energy Flow in Microbial Ecosystems Everett Shock Often, what researchers envision as life on other planets is best represented 
by microorganisms we find on Earth. Terrestrial microbes live in 
communities that partition and exchange energy and nutrients. The diversity 
of energy sources used by microbial ecosystems include light at various 
wavelengths and numerous kinetically-inhibited chemical reactions. 
Generalizations from the study of energy flow in microbial ecosystems can 
help frame the investigation of potential ecosystems on other planets. We 
welcome contributions from field, molecular, experimental and theoretical 
studies to this session. 

    
Intelligent Life Evolution of Intelligent Life Lori Marino, Kathryn 

Denning,  
Liz Stillwaggon Swan 

This session will address the origins of life and origins of mind and the 
evolution of intelligence in extreme conditions. Close examination of the 
evolution of complex and intelligent life on Earth can help astrobiologists 
consider possibilities for intelligent life elsewhere in the universe. One 
crucial question concerns the processes underpinning the evolution of 
intelligence. What kinds of conditions drive the emergence and evolution of 
intelligence? This session will explore the roles of catastrophe, contingency, 
and convergence in the evolution of intelligence and the evidence for a 
relationship between intelligence and unstable conditions in Earth's history. 

Search for Intelligent 
Life 

Search for Intelligent Life Douglas Vakoch, Frank 
Drake 
 
 
 

This session on the search for extraterrestrial intelligence (SETI) will 
address the topic as follows: 
I. Recent developments in SETI 
The session will review recent scientific and technological developments in 
SETI at microwave and optical frequencies, including innovative projects 
from countries that have only recently initiated SETI programs.  
II. Active SETI: should we be transmitting?  
The dominant strategy in SETI has always been to listen for transmissions 
from other civilizations. Recently, however, proponents of active SETI have 
identified scenarios in which even a technologically young civilization such 
as ours might plausibly initiate multigenerational SETI projects. This session 
will examine the scientific basis for active SETI, in which humankind would 
transmit intentional signals to other civilizations, as well as legal and policy 
issues about how to represent the diversity of humankind in interstellar 
messages.  
III: Interstellar message construction: can we make ourselves understood?  
When the SETI began in 1960, its proponents were optimistic that any 
message received from another civilization might be readily understood. 
Since then, proposals have proliferated for interstellar messages based on 
mathematics, science, logic, images, art, and music. This session examines 
the latest developments in interstellar message construction, as well as 
critiques suggesting that such messages may be unintelligible under even the 
best circumstances. Participants will be drawn from diverse disciplines 
including astronomy, computer science, mathematics, logic, cognitive 
science, anthropology, and philosophy of science. The session will also 
include an update on the draft recommendations of the International 



Academy of Astronautics’ (IAA) Study Group on Interstellar Message 
Construction, as well as an opportunity for the astrobiology community to 
provide input on these recommendations before the IAA issues its final 
report. 

    
Evolution I (Chemical 
Topics) 

Free oxygen: Causes and 
Consequences 

Mark Claire, Shawn 
Domegal-Goldman 

Earth's three major geologic eons (the Archean, Proterozoic, and 
Phanerozoic) have become nearly synonymous with differing partial 
pressures of atmospheric oxygen, a waste product of cyanobacteria.  Life on 
Earth has profoundly modified the cycling of elements in the atmosphere, 
ocean, and surface, and has in turn been influenced by changes in the 
availability of nutrients. This session seeks to clarify the evolution of the 
redox state of Earth's surface environments, with an emphasis on the 
elements and/or molecules required by biota. New geologic data or proxies 
should allow stronger constraints on free oxygen concentrations in ancient 
environments, while genomic studies may shed light on the evolutionary 
consequences of planetary oxidation. Laboratory studies are needed to asses 
nutrient limitations on organisms of various metabolisms. Biogeochemical 
modeling will help synthesize self-consistent explanations for the co-
evolution of life with nutrient cycles. Unraveling the story of oxygen will 
require strong interdisciplinary effort and this session encourages abstracts 
from the entire astrobiological community. 

Evolution I (Chemical 
Topics) 

Bioessential Elements Through Space 
and Time 

Jennifer Glass, Patrick 
Young 

This session invites contributions for research on the abundances, 
distribution and biogeochemical cycling of known bioessential elements 
(namely C, N, P, S, Fe, Mo and other trace metals). This research could be 
centered on life on Earth over the past 4 billion years, or planetary (intra- 
and/or extrasolar) elemental composition over the 13.7 billion-year history 
of the universe. Obtaining a better understanding of the distribution of 
elements that are essential to life as we know it will aid us in narrowing our 
search for extraterrestrial life. 

Evolution I (Chemical 
Topics) 

Molecular Evolution in Interstellar 
Space 

TBD 
 

Understanding molecular evolution of life is one of the holy grails of 21st 
century biology, and astrobiology. Among most biologists, molecular 
evolution is considered a terrestrial phenomenon. But astrochemists have 
already demonstrated that there is a universal prebiotic chemistry, driven by 
astrophysical conditions. What is the evidence for and dynamic of prebiotic 
molecular evolution in interstellar space, and what are the implications for 
astrobiology? 

Evolution II (Cell and 
Molecular) 

Prebiotic Evolution: From Chemistry 
to Life TBD  

This session invites papers that investigate the planetary and molecular 
processes that set the physical and chemical conditions within which living 
systems may have arisen. A focus will be on those chemical systems that 
could have served as precursors of metabolic and replicating systems on 
Earth and elsewhere, including alternatives to the current DNA-RNA-protein 
basis for life. Results from laboratory and theoretical, as well as related data-
analysis, studies are solicited. 
 

Evolution II (Cell and Horizontal and lateral gene transfer TBD Horizontal gene transfer is the driving force in microbial evolution.  



Molecular) Experimental results from the lab experiments, genomics, and field research  
has led to a better understanding of this diversity producing phenomenon 
works in the extant microbial world.  Extrapolations of the importance of 
this adaptive potential of earth’s microbiota extends to earth’s past, future 
and our potential discovery of life on other planets. This session seeks to 
provide a forum for the diversity of research involving horizontal gene 
transfer. 

Evolution III (Biology) Evolution of Advanced Life TBD  This session invites papers on the biological and environmental factors 
leading to the development of multicellularity on Earth and the potential 
distribution of complex life in the Universe. Included will be the results of 
studies of the origin and early evolution of those biological factors that are 
essential to multicellular life — such as developmental programs, 
intercellular signaling, programmed cell death, the cytoskeleton, cellular 
adhesion control and differentiation — as well as an evaluation of 
environmental factors such as the influence of extraterrestrial (e.g., bolide 
impacts, orbital and solar variations, gamma-ray bursts, etc.) and planetary 
processes (“Snowball Earth” events, rapid climate change, etc.) on the 
appearance, distribution, extinction, and evolution of multicellular life. 

Evolution III (Biology) Virology and Astrobiology Ken Stedman 
 

The study of viruses has not been applied in Astrobiology to the extent of 
other disciplines.   This is despite viruses outnumbering all other organisms 
on earth by at least an order of magnitude.  The role of viruses in the origin 
of life is hotly debated, but it is clear that they are critical for evolution of 
life on earth as we know it, and serve as models for understanding evolution 
in general.   Additionally the role of viruses in the formation of biomarkers 
has barely been breached.  Viruses of extremophiles in particular are unique 
in terms of morphology and genome content and may offer insights into both 
the origins of viruses and life itself.  This session will address all aspects of 
virology in an astrobiological context.  Submissions are expected from 
evolutionary biologists, geologists, chemists, and virologists as well as other 
astrobiologists. 

Evolution IV 
(Terrestrial) 

Terrestrial Evolution: Implications 
for the Past Present and Future of 
Life on Earth 

Subesh Venugopal 
 

This session will address the past, present, and future implications of 
terrestrial evolution for life on Earth. 

Evolution IV 
(Terrestrial) 

Evolution of Metabolism Donald Burke, Andrew 
Pohorille, John Peters, 
Loren Williams 
 

This session will address the topic of macromolecules for incipient 
metabolism, from non-enzymatic catalysis to metabolism – tracing evolution 
of catalysis at the origins of life. Understanding complex chemical 
transformations from simple organic material to molecules of life and their 
self-organization into the first living systems is at the center of origin of life 
research. These processes necessarily involved catalysis of chemical 
reactions and their organization into chemical networks that ultimately led to 
primitive metabolism, polymerization and self-reproducing systems. Initial 
catalysis might have been aided by inorganic compounds and surfaces that 
evolved into enzymes assisted by biopolymers (such as proteins and/or 
RNA). These enzymes evolved to increase their efficiency, specificity and 
range of catalytic function. At some stage, sets of catalytic reactions became 



what we would now recognize as metabolic pathways, cycles and 
biochemical networks. In the proposed session we intend to discuss models 
of biochemical evolution in to the context of the origins of life. Examples of 
questions that we expect to address are: What were prebiotic catalysts and 
what was their potential? How could inorganic catalysts facilitate the 
emergence of proto-enzymes? Was prebiotic and biological catalysis 
coupled and do we see remnants of this coupling in contemporary 
organisms? What were the earliest proto-enzymes and what functions did 
they perform? How did proto-enzymes evolve towards higher efficiency and 
larger diversity? Did abiotic catalytic processes facilitate the emergence and 
self-organization of biological metabolism? How did protein enzymes 
couple to the translation machinery to create the contemporary two-polymer 
system? What were the first steps in assembly of this machinery? 

 Impact Events and Evolution Charles Cockell, Gordon 
Osinski, Mary Voytek 

Asteroid and comet impacts have had a profound influence on life, from 
their association with past mass extinctions to the creation of novel habitats 
such as hydrothermal systems. Impacts played an important role in shaping 
the conditions for life on the early Earth and they may also create important 
possibilities for life and prebiotic chemistry elsewhere, including providing 
energy for organic chemistry on Titan and delivering organic molecules and 
redox couples to planetary surfaces. In that asteroid and comet impacts are 
probably universal, then their effects on the conditions for the emergence 
and persistence of life can be considered from an astrobiological viewpoint. 
This session will explore the many facets of the relationship between 
asteroid and comet impacts and life. Topics will include: impact formation 
of habitats, impacts and mass extinctions, impacts and icy planetary bodies, 
life and late heavy bombardment, impacts and prebiotic chemistry etc. 

Evolution V (Stellar) Stellar Life Cycles, Habitable 
Environments and Life 

Hsien Shang, Jen Blank, 
Cameron Robertson, Steve 
Desch 
 

This session will focus on signatures of chemical precursors of biomolecules 
in star forming regions, supernova contamination of forming planetary 
systems, and the effects of varying solar radiation on habitability. This 
session invites contributions from observers and modelers to address the 
detection, characterization, and evolution of small organic molecules in 
dense molecular clouds, cores, and disks. Our goal is to unite current 
understanding from observational evidence and knowledge of astrophysical 
conditions from the astronomy community with interests general to the 
astrobiology community at large. The dialog will help to bring focus to new, 
pressing issues to be explored with next-generation telescopes. In addition, 
papers are solicited to address supernova contamination of forming planetary 
systems: How much is normal, and what does it affect? 
 

    
Measuring Evolution Geochronology and Astrobiology on 

and off the Earth 
TBD  
 

Investigations about the evolution of organisms, ecosystems and the 
environments in which one finds them are studies about processes. In order 
to understand processes we have to measure changes over time. This session 
invites abstracts that discuss measurements, approaches and instruments for 
measuring the timing of evolutionary events, biological, geological or 



astronomical. Experiments, data analysis, technical approach and theoretical 
investigations are all welcome. 

Measuring Evolution Signatures of Earth’s Geologic 
History in the Genomic Record: Are 
They There? 

Eric Boyd, Ariel Anbar Metals are essential components of the active sites of metalloproteins in all 
three domains of life.  Geochronological measurements indicate that the 
availability of many bioessential metals has changed substantially over the 
Earth’s history, resulting in constraints on their utilization in biology.  
Presumably, such constraints, either past or present, are recorded in the 
genomic record of extant organisms. The increasing number of available 
genome sequences of taxa covering early and late descending lineages on the 
tree of life coupled with the development of new computational tools for the 
analysis of genome sequence now makes it possible to query the origin and 
evolution of metal utilization in biology.  This session invites papers that 
move towards merging the genomic record with the geological record at 
various scales (i.e., protein structure, phylogenomics, metabolic networks, 
etc.) with a particular emphasis on trace element utilization, metalloenzyme 
evolution, and biogeochemistry. 

Measuring Evolution Using Genome Sequence Data to 
Infer Properties of Ancestral 
Organisms: 

J. Peter Gogarten Comparative genomics has opened a new window on early life on this 
planet.  Several approaches fall under the proposed topic: 1) compositional 
analysis of encoded RNA and protein sequences allow to infer the growth 
temperature of ancestral organisms.  For example, using amino acid 
compositional analysis, it was suggested that the most common ancestor of 
the Thermotogales and of the Bacteria were extreme themrophiles, whereas 
the common ancestor of Archaea and Bacteria appeared to prefer warm, but 
less extreme temperature. 2) Analysis of the evolution of metabolic 
pathways through gene transfer and reticulation events.  Some of these 
bioshere shaping transfer events have been well documented (e.g. the origin 
of acetoclastic methanogenesis in Methanosarcinae); others are commonly 
held to be true (e.g. the assembly of the electron transport chain in O2 
producing photosynthesis; and others are controversial (the evolution of 
double membrane bacteria from an ancient endosymbiosis).  3) 
Reconstruction of sequences of particular enzymes can provide clues on the 
early evolution of the protein biosynthesis machinery; and the synthesis of 
these ancient enzymes in the laboratory can provide clues on the 
environmental conditions under which these enzymes functioned. 

Measuring Evolution Preservation of Catastrophic Change 
in the Stratigraphic Record 

TBD  This session  will invite abstracts on the twin perspectives: 
1. How are catastrophic/dramatic events preserved in the stratigraphic 

record?  
2. How are catastrophic /dramatic events preserved in the 

genomic/proteomic record?  
What is the evidence for catastrophe in contemporary planetary 
environments, eg., impact craters, localized radiation damge, massive 
volcanism, etc.? 

    
Origins of Life I Experimental Simulations and 

Models 
Larry Wade 
 

TBD 



Origins of Life II Breaking Chiral Symmetry and the 
Origin of Homochirality in Life 

Daniel Glavin, Jim Cleaves, 
Donna Blackmond 
 

The breaking of chiral symmetry and the origin of homochirality in prebiotic 
organic compounds that led to the emergence of life on Earth continues to be 
one of the central questions in Astrobiology and origins of life research.  
Life as we know it is overwhelmingly homochiral: the amino acids found in 
protein enzymes are left handed, while the sugars found in DNA and RNA 
that are involved in transcription and translation of the genetic code are 
exclusively right handed.  Since the amino acids and sugars generally 
formed during model abiotic organic syntheses as well as those found in 
extraterrestrial organic matter are very nearly racemic, it seems likely that 
the organic matter available for a heterotrophic origin of life on the primitive 
Earth would have likewise been racemic.  It thus remains a mystery why life 
selected left handed amino acids and right handed sugars and not the other 
way around.  Circularly polarized light, parity violating energy shifts, 
selective adsorption onto chiral crystal surfaces, autocatalytic 
organocatalysis, and crystallization are among a few of the ideas that have 
been proposed for breaking chiral symmetry on the early Earth.  This session 
invites papers that discuss the role of prebiotic chemistry in the origin of 
biological homochirality and theoretical models and experiments that 
describe possible mechanisms for chiral symmetry breaking and 
amplification. 
 

Origins of Life III Origins of Genetic Apparatus George Fox, Loren 
Williams 
 

Life as we know it is characterized by the couple between transcription and 
translation as mediated by the genetic code.  The ribosome is an RNA 
machine that likely had its first beginnings in the RNA World. As the 
nascent ribosome acquired the ability to make coded peptides of largely a 
single chirality, the RNA world would have transitioned to an RNA/protein 
World. This transition likely predated LUCA ( the last common ancestor of 
life). Nevertheless, a significant portion of its history remains in the 
sequences, structures, and interactions of the modern components of the 
machinery. Progress in understanding the modern machinery has accelerated 
in recent years as indicated by the awarding of a 2009 Nobel Prize to 
workers in the ribosome world. In particular atomic resolution structures of 
most components of the translation and transcription machinery are now 
available and the various structural changes that are associated with the 
dynamic aspects of these processes are now being deciphered. As a result 
novel insights to the origins of coding and chirality are emerging along with 
a better understanding of events leading up to the emergence of LUCA. The 
proposed session would bring together leading workers in the field who are 
utilizing the emerging structural information to gain novel insights the 
origins of transcription and translation. 
 

Origins of Life IV Extraterrestrial Delivery of Life and 
its Components 

Chris Carr 
 

Life on Mars, if it exists, may share a common ancestor with life on Earth. 
There is increasing evidence that viable microbes could have been 
transferred between the two planets, based in part on calculations of 
meteorite trajectories, magnetization studies supporting only mild heating of 



meteorite cores, and experimental validation that microbes can survive 
hypervelocity impacts. In addition, microbial life has been discovered in 
Earth environments exposed to high levels of radiation and extremes of 
temperature, demonstrating the incredible adaptability of microbes. How can 
we refine the probability of such microbial transfer and survival of 
microbes? What approaches should be used to identify such life? What data 
would provide convincing evidence of life on Mars ancestrally related to life 
on Earth? 

    
Biogeochemistry I Elemental Cycling: Past and Present  In the absence of coupled biogeochemical cycles, life (as we know it) can 

neither originate nor persist on any planet, yet we do not understand how 
biogeochemical cycles develop and evolve. This special session will provide 
a forum for understanding how biogeochemical cycles evolved on Earth and 
how to use that knowledge to search for evidence of past or present life on 
other planets and to explore the future of life on Earth. Although we have 
detailed knowledge of numerous physicochemical and biochemical 
processes, we do not understand how many key metabolic processes,  such 
as nitrogen fixation, oxygenic photosynthesis, aerobic respiration and 
anaerobic metal and  sulfate reduction, co-evolved to form interactive 
biogeochemical cycles on a planetary scale. At the heart of this enigma is 
our ignorance of the rules of biochemical evolution that govern how energy 
conversion between coupled chemical processes evolved to become “living” 
organisms and of the mechanisms of the major transformations in the history 
of both life and the biosphere. Moreover, on Earth, several biogeochemical 
cycles have been markedly altered by human activities over the past 200 
years of Earth's history.  As we drift further away from the biogeochemical 
domain that characterized Earth prior to human perturbation,  we must 
understand how biogeochemical cycles interact with each other and other 
planetary processes to maintain a habitable planet.    This session will 
encourage dialogue among scientists with expertise in molecular evolution, 
microbial ecology, biogeochemsitry, and planet formation. 

Biogeochemistry II Water in the Universe Jacob Berkowitz, co-
convener TBD 

2009 is the 40th anniversary of the discovery of interstellar water by Charles 
Townes et. al. Recent observations indicate the presence of water in the 
early Universe and its broad distribution and abundance, primarily as ices, in 
almost every cosmic context, from exoplanet atmospheres to cold molecular 
clouds and cometary interiors. What are the implications for astrobiology? 
How does the guidepost phrase "follow the water" apply in the search for 
life beyond our solar system. 

Biogeochemistry III Nitrogen Cycling in Extreme 
Environments 

Katie Alexander, Hilairy 
Hartnett 

In many extreme environments nitrogen (N) is one of the most limiting 
factors for microbial growth. This limitation can be the result of physical or 
chemical conditions that restrict either the amount or form of bio-available 
N. Access to N can also be affected by co-limitation with respect to 
micronutrients. Understanding the abiotic and biotic processes that influence 
N cycling in these environments can help us elucidate how these microbial 



consortia evolved, predict the response of these communities to 
environmental catastrophes, and determine where extraterrestrial microbial 
communities might exist. 

Biogeochemistry IV Molecular Asymmetry and Life 
Detection: 

Henry Sun, Christopher 
McKay, Paul Davies 

Molecular asymmetry offers a life-detection approach that has the potential 
to be unambiguous.  This session intends to be broad and cover all topics 
related to molecular handedness and life detection.  Major questions to be 
addressed are: 1. Would the discovery of an amino-acid enantiomeric excess 
for L or D in organic matter on Mars, Europa, or Enceladus be taken as 
conclusive evidence for life and for a second genesis? 2. Would the 
discovery of a chiral excess in some organic molecule that is not amino acids 
and not a molecule used in Earth biology be taken as conclusive evidence for 
life and for a second genesis?  What possible molecules could this be? 3. 
Can chiral uptake be used as a reliable life detection method on Mars? If so 
what chiral molecules should be used? Sugars, Amino acids etc? 4.  How 
would racemization, biological or abiotic, affect such chiral biosignatures 
and their detection? 

Biogeochemistry V Organosynthesis in hydrothermal 
vent environments 

Qi Fu Organosynthesis in hydrothermal environments This session will bring 
together recent works on organic synthesis processes (biotic and abiotic) in 
hydrothermal systems at a variety of physical and chemical conditions. 
Contributions from experimental studies, theoretical modeling, field 
observation, and analytical approaches (isotopes, microscopic studies, etc.) 
are welcome. The goal is to advance our knowledge of organic compound 
formation under hydrothermal conditions not only on Earth, but also on 
Mars and other planetary bodies. 

Biogeochemistry VI Extraterrestrial Organic Chemistry: 
Biological, Pre-Biological, and 
Abiological Carbon 

Reggie Hudson, Marla 
Moore 

Biological, Pre-Biological, and Abiological: Carbon's unique chemical 
properties, its relatively-high cosmic abundance, and the well-established 
existence of many carbon compounds in extraterrestrial sources all argue for 
that element's substantial role in astrobiology.  This session will be an 
opportunity for a diverse group of contributors with interests in 
observational astronomy, laboratory analysis and simulations, theory, and 
future missions to share their latest results, all united with a common interest 
in the chemistry of carbon-containing molecules.  Although the session's 
focus will be on organics, certain inorganic materials, such as sulfates and 
ammonia, may also have influenced carbon chemistry and life's origin, and 
so relevant contributions related to those substances will be welcome. 

    
Habitability I Habitability of Icy Bodies Mikhail Zolotov, Kevin 

Hand  
 

Liquid water may be present in the interior of many icy bodies in the outer 
solar system, including Europa, Enceladus, Titan, and trans-Neptunian 
objects. The recent discovery of ammonia and salt particles emitted from 
Enceladus provides exciting information about past or present aqueous 
processes. This session addresses the habitability of icy words, including 
physical and chemical constraints on temperature, pressure, salinity, water 
activity, composition, the availability of bioessential elements and organic 
compounds, and energy sources to maintain liquid water environments and 
to support metabolisms. 



Habitability II The habitability Potential of Mars Dirk Schulze-Makuch, 
Alfonso Davila 

Prospects For and Against Life in the Near-Surface Environment of Mars: 
Mars is an environment challenging for life in many respects. Its harsh 
environmental conditions with low water availability and high amounts of 
radiation would make the survival of terrestrial microorganisms near the 
martian surface an uphill battle, to say the least. Yet, adaptation to these 
environmental conditions may be possible, in principle, by evolutionary 
mechanisms having a chance to act long enough on putative martian 
organisms. In this session we provide a forum to discuss the potential 
habitability of the near-surface environment of Mars, based on 
environmental parameters as observed by recent space missions (e.g., 
Phoenix and Mars rovers), laboratory studies of microbial survival and 
growth under Mars-like conditions, and the evolutionary ability and success 
of extremophilic organisms thriving in martian analog environments on 
Earth. 

Habitability III Large Water-Rich Asteroids and 
Transneptunian Objects, with Focus 
on Ceres 

Julie Castillo-Rogez, Lucy 
McFadden, Pamela Conrad 
 

Large C-type asteroids are abundant in the main belt.  Recent observations 
and models seem to support the idea that some of these objects have 
undergone significant internal evolution, and that they probably hosted 
liquid water for a large part of their evolution as well as extensive 
hydrothermal activity.  The most prominent representative of these objects is 
the dwarf planet Ceres, target of the Dawn Mission. Observations with the 
Hubble Space Telescope and geophysical modeling indicate that Ceres is 
likely to be differentiated and that it may currently shelter a deep liquid 
layer.  Although asteroids cannot benefit from tidal heating like outer planet 
satellites, their proximity to the Sun warrants an everlasting supply of 
energy. That permanent heat source located at the surface of these objects 
may be a driver for endogenic activity and may determine the long-term 
preservation of conditions suitable for the development of life.  This session 
welcomes all contributions addressing the habitability potential of large wet 
asteroids based on observations and models.  We are also looking forward to 
papers presenting possible approaches to assess the habitability potential of 
Ceres using the instrumentation onboard the Dawn spacecraft. Comparative 
planetology papers between water-rich asteroids and other Solar system icy 
objects are also welcome. 

Habitability IV  Habitability of Exoplanetary Systems Rory Barnes, Victoria 
Meadows 
 

Observational techniques favor the discovery of rocky exoplanets larger than 
the Earth. These planets have been dubbed "super-Earths", and we would 
like to know if they can be habitable. However, with no bodies of similar 
size in our solar system, we can make no direct analogies. Instead we must 
rely on theoretical modeling to determine if internal, biogeochemical, 
atmospheric, and formation processes permit habitability. This session will 
present theoretical models and observational consequences of these 
processes on massive terrestrial exoplanets that may impact habitability. 

 Stellar Variability and the 
Habitability of Local Stellar 
Environments: 

Patrick Young, Michael 
Pagano 

This session will address stellar variability and the habitability of local 
stellar environments. Areas of interest include the impact of stellar activity, 
movement and lifespan of habitable zones, variations in planet-forming and 
bioessential elements between local stars and different areas of the Galaxy, 



and the impact of element enrichment, stellar winds and radiation, and 
supernovae from massive stars on planetary systems forming nearby. Of 
particular importance is whether the sun is a representative example of local 
dwarf stars or whether it is peculiar in composition, activity, or other 
properties. 

    
Exploration I Earth TBD  This session invites abstracts from Earth-observing missions, sub-aerial, 

deep sea and in situ investigations. We want to know how Earth-targeted 
missions inform our understanding of astrobiology. We will also accept 
abstracts that propose future missions to Earth as well. 

Exploration II The Moon Therese Schneck   Exploration of our solar system is the foundation of astrobiological research.  
Human and robotic missions have produced an unprecedented amount of 
knowledge that has affected our understanding of the world we live in and 
the reason life flourishes on our planet and on no other in our solar system.  
Future missions and space exploration goals build upon space missions and 
the composite picture of each of the planetary bodies that inhabit our solar 
system provides and a composite and increasingly complex  picture of our 
place in our galaxy and the universe. This session seeks to integrate 
information acquired from missions to the moon into themes important in 
astrobiological research. 

Exploration II Mars TBD  Exploration of our solar system is the foundation of astrobiological research.  
Manned and unmanned missions have produced an unprecedented amount of 
knowledge that has impacted our understanding of the world we live in and 
the reason life flourishes on our planet and on no other in our solar system.  
Future missions and space exploration goals build upon space missions and 
the composite picture of each of the planetary bodies that inhabit our solar 
system provides and  a composite and increasingly complex  picture of our 
place in our galaxy and the universe. This session seeks to integrate 
information acquired from past and future missions to Mars into themes 
important in astrobiological research. 

Exploration III Titan: Past, Present & Future Patricia Beauchamp, Mark 
A. Smith 
 

The session will examine Titan as a system with the goal of trying to better 
understand the chemistry and potential for a prebiotic world. There are many 
questions to address.  How did Titan form? What was the origin of its 
atmosphere? What is the source of methane and what is the timing of its 
outgassing to the surface? How much methane is present today in the 
surface-atmosphere system of Titan? How thick are the deposits of organic 
materials, where are they in the Titan crust, and what is the extent of their 
further chemistry beyond stratospheric photochemistry toward complex 
organics of prebiotic interest? How has organic chemistry evolved over time 
on the surface of Titan, and is the evolution progressive or cyclic? Are there 
places and times where oxygenated chemistry is/was promoted?  Was Titan's 
surface much warmer in the past? What are the sources of energy on Titan’s 
surface that could drive prebiotic chemistry? What role do Titan’s lakes play 
in the chemistry of Titan’s surface?  What are the next appropriate steps in 
the exploration of Titan in terms of mission design and instrument 



development? 
Exploration IV Outer Planets TBD Exploration of our solar system is the foundation of astrobiological research.  

Manned and unmanned missions have produced an unprecedented amount of 
knowledge that has impacted our understanding of the world we live in and 
the reason life flourishes on our planet and on no other in our solar system.  
Future missions and space exploration goals build upon space missions and 
the composite picture of each of the planetary bodies that inhabit our solar 
system provides and  a composite and increasingly complex  picture of our 
place in our galaxy and the universe. This session seeks to integrate 
information acquired from past and future missions to the outer planets into 
themes important in astrobiological research. 

Exploration V Asteroids and Comets TBD  Exploration of our solar system is the foundation of astrobiological research.  
Manned and unmanned missions have produced an unprecedented amount of 
knowledge that has impacted our understanding of the world we live in and 
the reason life flourishes on our planet and on no other in our solar system.  
Future missions and space exploration goals build upon space missions  and 
the composite picture  of each of the planetary bodies that inhabit our solar 
system provides and  a composite and increasingly complex  picture of our 
place in our galaxy and the universe. This session seeks to integrate 
information acquired from past and future missions to Asteroids and Comets 
into themes important in astrobiological research. 

Exploration VI Human Exploration and Astrobiology Brendon Burns, Joel Levine 
 

The effects of space conditions on astronaut health and considerations for 
the human exploration of Mars: The human exploration of Mars offers 
unique opportunities and unique challenges for the astrobiology community, 
which will be reviewed and discussed in this session.  Potential robotic 
missions/measurements that may enhance opportunities and reduce 
challenges for human exploration will also be considered. 

Exploration VII Astrobiology in Orbit Wayne Nicholson Access to the space environment has become an important consideration for 
a variety of astrobiological investigations such as the hunt for habitable 
exoplanets, prebiotic evolution of organic molecules, panspermia, planetary 
protection and life detection. This session will focus on astrobiology 
experiments conducted in Earth orbit using various traditional platforms on 
robotic flights (e.g., BIOPAN) and the ISS (e.g., EXPOSE-EuTEF, 
EXPOSE-R), as well as advances in the newly-emerging field of 
nanosatellite technology for astrobiology. 

    
Measurement techniques 
for Astrobiology I 

New Frontiers in Stable Isotope 
Analysis for Astrobiology 

Jamie Elsila Cook, Jennifer 
Stern  
 

The isotopic fractionation of elements of biological interest is a powerful 
tool in astrobiology and origins of life studies.  This session will focus on 
novel applications of stable isotopic analysis in the field of astrobiology.  
These include, but are not limited to, dual isotope approaches (e.g. chlorine 
and oxygen isotopes in perchlorates), clumped isotopic analysis, and 
experiments exploring kinetic and equilibrium isotopic effects.  Submissions 
are also encouraged describing novel instrumentation to measure stable 
isotopes, particularly for situ analysis on planetary missions, such as tunable 
laser spectrometry and cavity ringdown spectrometry. 



    
Measurement 
Approaches & 
Instruments 

State of the Art in Molecular Biology TBD  Molecular biology as a tool has revolutionized the way science has been 
done.  It has allowed us to ‘see ‘at the molecular level, individual cells, 
communities of cells, and multicellular organisms. This session solicits 
astrobiological uses of molecular biology, especially with regards to 
understanding adaptation, evolution, and ecological properties of 
communities especially as they reside in astrobiologically relevant field 
sites. 

 Biosignatures: Tools and 
Development 

TBD  Astrobiological exploration is founded on the premise that the signatures of 
life will be recognizable in the context of their environments.  The 
development of such signatures — whether molecular, mineralogical, 
textural, or isotopic, taken singly or in combination  — is at the heart of 
much astrobiology research and instrument development.  This session 
invites papers on newly proposed biosignatures, case studies of the 
application of previously developed biosginatures or their development and 
the potential application of biosignatures to determine the potential for life 
elsewhere in the Solar System. 

Measurement 
Techniques III 

State of the Art in Life Detection  TBD The search for life has become one of humankind's most challenging quests. 
Our current level of technology has enabled interdisciplinary studies towards 
understanding what constitutes a signature that would be indicative of life on 
Earth and that could be applied elsewhere. This session will discuss new and 
emerging, state-of-the-art  instruments that are envisioned to search for these 
signatures in the exploration of the solar system, strategies for the detection 
of life throughout the solar system and beyond, including the concepts 
descriptive of the search for habitable planets around other stars. 
 

Measurement 
Approaches & 
Instruments 

*Omics Unveiled: Advances in 
Genomics, Proteomics and 
Metabolomics 

TBD  
 

As sequencing technology has moved from pure culture to adventures in 
whole sample analysis for metagenomics, proteomics and even 
transcriptomics, our ability to discern everything from genetically based 
genologies to metabolic potential has drastically increased. This session calls 
for research that having focused on “omics” as the tool of choice to answer 
astrobiologically relevant questions.  

Measurement 
Approaches & 
Instruments 

Bioinformatics, Statistics and Data 
Management in Astrobiology 

TBD Every field in science is inundated with information. Bioinformatics of 
sequencing information has been a boon to our understanding of the 
evolution of life on our planet. This session seeks to address the issues and 
share the solutions for data management and analysis and provide a forum to 
address current issues involving the bioinformatics field. 

Measurement 
Approaches & 
Instruments 

Robotics and Astrobiology Paulo Younse What is the latest progress on robotic technology for astrobiology 
investigations on Earth and on other planets, moons, asteroids, comets, etc? 

    
Theoretical 
Astrobiology 

Modeling and Predictive Tools Aaron Goldman, Shawn 
Domagal-Goldman 

Many of astrobiology’s most pertinent issues, ranging from the formation of 
planets to the origin of life, can be examined through computational 
simulations and advanced data analyses.  This session aims to bring together 
computational researchers representing a breadth of astrobiological subjects 



in order to identify common problems and solutions across disciplinary 
boundaries. 

Theoretical 
Astrobiology 

Learning to read and write; from 
genomics to synthetic biology. 

John Cumbers, Lynn 
Rothschild 
 

Biology is currently in an intense period of reading genomes.  Next 
generation sequencing technologies have made the sequencing of microbial 
genomes and transcriptomes fast and inexpensive.  Genbank is filling up 
with new coding and regulatory regions from diverse organisms providing 
us with a glimpse of the history of life on earth.  The extremophiles being 
sequenced may provide us with a toolkit for the genetic engineering of 
organisms capable of living in space. Recent advances in synthetic biology 
(the application of engineering principles to biology) and whole genome 
synthesis, coupled with the falling cost of ordering long-strand DNA, have 
led some to predict that we are entering a period where the writing of 
genomes will flourish.   This session will invite contributions from those 
sequencing life on earth; covering areas such as gene mining, 
bioinformatics, genomics and phylogenetics.  Organisms may include 
extremophiles, autotrophs and microbial communities in challenging 
environments.  The session will also welcome contributions from those 
designing or using organisms for future applications in space exploration. 

Theoretical 
Astrobiology 

Ground-truthing Models in 
Astrobiology 

TBD Astrobiology necessarily relies on theoretical models to apply the lessons 
learned from the study of modern life on the current Earth to past epochs and 
other planets. A crucial, and often overlooked issue, in the application of 
such models is their verification and validation.  This session invites papers 
on methods, tools, and case studies in the validation and verification of 
models in Astrobiology. 
 

    
Planetary Protection Planetary Protection: Science and 

Technology Progress 
TBD  
 

Planetary protection is the practice of protecting solar system bodies from 
contamination by Earth life and protecting Earth from possible life forms 
that may be returned from other solar system bodies. This session will 
address current advances and challenges in science, technology, and policy 
relating to planetary protection, focusing especially on current challenges in 
characterizing and understanding terrestrial microbial environments and 
communities and potentially habitable environments beyond Earth. 

Missions I (Terrestrial) Analog Missions Richard Léveillé, Andrew 
Steele  

Analog missions generally refer to an integrated set of mission-related 
activities undertaken in an analog environment.  Analog missions are 
increasingly becoming an important tool for developing and validating 
mission concepts, exploration strategies, science operations, and prototype 
technologies at relatively low risk and low cost.  For astrobiology, analog 
missions can be important in several areas, such as testing hypotheses on the 
limits to life on Earth, validating biosignature detection techniques and 
contamination mitigation strategies, or capturing performance requirements 
for instruments and hardware. 

Missions II Astrobiology-Relevant Results from 
Current Missions 

TBD This session will address results from current missions that are relevant to 
the field of astrobiology. 

Missions III (Mars) Where Should We Go On Mars to Carlton Allen, Abigail The Mars Exploration Program Analysis Group (MEPAG) has recently 



Seek Signs of Life: or Where are the 
Most Promising Landing Sites? 

Allwood adopted "Seek the Signs of Life” as its next broad strategy.  Landed missions 
that could fly within the decade are being considered to address this 
strategy.  What geologic environments would best preserve evidence of 
ancient life?  How can we recognize these environments based on current 
and expected data from Mars? 

Missions Iii (Mars)    
Missions IV 
(Smorgasbord) 

Future Mission Concepts TBD  From small satellites and “missions of opportunity” to Discovery-class and 
flagship-scale missions, future exploration missions will address 
astrobiology science goals such as identifying and characterizing potentially 
habitable environments beyond Earth, investigating prebiotic chemistry in 
the solar system and beyond, exploring potentially habitable environments in 
the solar system, searching for evidence of extraterrestrial life. This session 
will address concepts for future space exploration missions focusing on 
astrobiology. 

Missions IV (extra Solar 
System) 

M-dwarfs for Exoplanet Detection 
and Characterization Missions 

Shawn Domagal-Goldman, 
Victoria Meadows 
 
 

M-dwarfs present a near-term target for exoplanet detection and 
characterization missions. These stars are cooler and less luminous than the 
Sun, have spectra shifted away from UV radiation and have increased stellar 
flare activity; all of these differences could have profound implications for 
orbiting planets. As such, astrobiologists should consider the implications of 
stellar properties on the habitability of planets and our ability to characterize 
them. This session therefore welcomes abstracts on how planets around M-
dwarfs may have dramatically different dynamical properties, climates, 
atmospheres, and biota than planets around Sun-like stars, and on how these 
differences may impact planetary habitability and our ability to characterize 
the planet. 

    
    
Communications, 
Education & 
Collaborative Research 
Tools 

Astrobiology and Interdisciplinary 
Communication 
 

Shawn Domagal-Goldman This session will attempt to discuss and analyze communication and 
collaboration between astrobiologists across disciplines. Because 
astrobiology is a great example of interdisciplinary research and education, 
the field also serves as a test bed for how technologies can affect the ways in 
which scientists communicate. We thus welcome abstracts on the influences 
of advances in communication such as "web 2.0" and high-definition 
videoconferencing. Discussion on specific communication efforts such as 
astrobiology primers and textbooks, conferences, or outreach activities are 
also invited. Finally, we seek abstracts that will provide context for our 
discussion. For example, context could be provided by comparing 
astrobiology to other interdisciplinary fields or by reviewing the history of 
interdisciplinary communication. 

Communications, 
Education & 
Collaborative Research 
Tools 

Postcards from the Road: 
Collaborative Tools for Astrobiology 

Wendy Dolci, Marco Boldt, 
Estelle Dodson 

Astrobiology research is often conducted with teams of researchers 
distributed across the globe. This session will focus on the spectrum of 
technologies and techniques that are available to astrobiologists for 
communication across distance, including communication from field sites, 
virtual field trips, innovative use of videoconferencing and online meeting 
tools, virtual worlds, supercomputing, and social and human factors that 



affect remote collaboration. A portion of this session will be devoted to short 
informal "lightning talks" on ways that technology is being used for science, 
and the session will be open for remote participation through the use of 
collaborative tools. 

Communications, 
Education & 
Collaborative Research 
Tools 

Policy and Societal Issues: Dealing 
with Potential Bumps in the 
Astrobiology Road Ahead 

Margaret Race, Kathryn 
Denning 

Astrobiological activities and discoveries on Earth and beyond have brought 
new focus to serious questions about possible extraterrestrial life, life’s 
evolutionary trajectory and survival, and diverse environmental, policy, 
ethical and legal concerns. There is growing recognition that developments 
in science and technology have implications for our collective futures and 
decisions about them must involve more than just scientists.  Indeed, many 
questions cannot be answered with more data, new scientific methods or 
different research strategies. What is needed is a way to look beyond just 
science and technical approaches and include input from scholarly realms 
that focus on human concerns, debate, and negotiation. Fortunately, experts 
in many disciplines have grown interested in the diverse issues that may 
flow from astrobiology research and exploration. This session will be 
devoted to presentations that update the astrobiology community on behind-
the-scenes developments related to societal implications of astrobiology—
focusing particularly on progress and issues since the last AbSciCon 
meeting.  In addition to international discussions about ethics and planetary 
protection policy, there have been deliberations about planetary defense 
against hazardous asteroids, questions about environmental management on 
the moon, and discussions of societal impacts of astrobiology that have 
involved the Vatican, the Royal Society, and the AAAS. A recent NAI 
sponsored workshop developed a roadmap on astrobiology societal issues as 
a way to encourage collaboration between and among experts in 
astrobiology, humanities and social sciences. Additional efforts are under 
way to encourage cross-disciplinary participation by developing focus 
groups and openly accessible databases of already published work related to 
astrobiology and societal issues. We’re interested in information about any 
efforts within the broad astrobiology community that touch on policy and 
societal issues—particularly those that may have implications for near term 
missions or research.   Your contributions and participation in a panel 
discussion will be welcomed. 
 
 

Communications, 
Education & 
Collaborative Research 
Tools 

Education in Astrobiology in K-12 William Alexandro 
Gonzalez Amezquita  
 
alexandrogonzalez.nasa@g
mail.com 

TBD 

Communications, 
Education & 
Collaborative Research 
Tools 

Diversity in Astrobiology Research 
and Education 

Leigh Arino de la Rubia, 
Todd Gary, Melissa Kirven-
Brooks, Judy Butler 

This session highlights the contributions of Minority-Serving Institutions 
(MSIs) such as Historically Black Colleges, Tribal Colleges and 
Universities, and Hispanic-Serving Institutions to the larger astrobiology 
community. There are a wide variety of researchers at these institutions who 



bring different perspectives, opinions, and research to the interdisciplinary 
and international astrobiology community. Many of these contributions are 
from scientific and engineering fields, but quite a few of the programs 
contain a larger outreach component which involve communicating 
astrobiology to the local community in various ways. This session invites 
researchers to share their astrobiology experiences and explore topics such 
as institutional support, student interest, and models for sustaining or 
expanding opportunities for diversity in the field. 

Communications, 
Education & 
Collaborative Research 
Tools 

Science 2.0: Citizen Science Michael New, Baruch 
Blumberg 

For over 100 years, the National Audubon Society has enlisted tens of 
thousands of volunteers in its Christmas Bird Count, collecting vital data on 
the health of North America’s bird populations.  These volunteers are mostly 
interested citizens, not professional scientists. The growth of access to the 
Internet has increased the potential the active involvement of ordinary 
individuals in distributed research projects such as Stardust@Home, Galaxy 
Zoo and Moon Zoo. This approach is not just an outreach tool but, perhaps, 
a new paradigm for the creation of scientific knowledge. This session invites 
papers on tools, enabling infrastructure, and astrobiologically relevant 
projects in this new paradigm of citizen science. 
 

    
  


