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Background:  Astrobiology is a young, exciting, 

and interdisciplinary field of science. In the past 50 

years, the terrestrial frontier has seen insights into the 

range of life on Earth and its origin, and the varied 

mechanisms by which life can turn energy into infor-

mation. Meanwhile, the extraterrestrial frontier has 

witnessed the discovery of over 400 exoplanets, some 

of which are nearly Earth-like, the identification of 

several habitable locations in the Solar System, and the 

use of new technology to search for articificial signals 

emanating from extraterrestrial intelligence with much 

increased sensitivity. 

 

Prediction:   The future of astrobiology will be 

sharply defined by the time and nature of the first dis-

covery of life beyond Earth. History may not a good 

guide to the future, just as life on Earth may not be a 

good guide to the characteristics of biology elsewhere. 

It is of course possible that scientists’ optimism about 

the broad predisposition of the universe for life is mis-

placed, rendering biology rare or difficult to detect. 

Nonetheless, this talk will hazard guesses on how the 

subject may evolve and what the best research avenues 

might be to make the breakthrough discoveries. Fifty 

years is a long enough time frame that plausible ex-

trapolation neccesarily shades into unbridled specula-

tion. Prediction is parsed into three separate domains, 

moving outward. 

 

Terrestrial.  Within a decade, plausible evidence is 

found that life at least 4.1 billion years ago, before the 

Epoch of Heavy Bombardment, and lab experiments 

approach proof of concept for biogenesis from simple 

ingredients. Life 2.0 is found not in the Solar System 

but on Earth, in the form of a sub-surface, RNA-based 

“shadow” biosphere. A sedimentary Martian meteorite 

is recovered, reigniting the debate over life on Mars. In 

the space program, tourism becomes a viable economic 

model for space travel and it is this driver, rather than 

science or exploration, that takes us to Moon and on to 

Mars. Successful tests of suspended animation on apes 

show that long-distance space travel will be possible. 

Genetic engineering provides templates for a diverse 

set of hypothetical biologies. First contact is made not 

using radio SETI, but by successfully decoding the 

sonic language of dolphins. 

 

Solar System.   There are a dozen habitable spots in 

the Solar Ssytem: locations with energy, liquid water, 

and organic material. Mars Science Lab finds evidence 

of biofilms on Mars. A later mission shows microbial 

communities have the same genetic basis as Earth, not 

resolving the issue of a separate Genesis. Terminally ill 

with cancer, Richard Branson dusts off the unfunded 

NASA hydrobot to Europa and it reaches its target and 

finds exotic microbial life, electrifying the public and 

the science community. The private sector eclipses all 

world governments in exploration of the Solar System; 

Google sends a “bot net” to Mars and to Titan, boost-

ing the data from those worlds by orders of magnitude. 

By the end of the time frame, the US has a base on the 

Moon but China has the first colonists on Mars. 

 

Deep Space.   The 1000
th
 exoplanet is discovered in 

2013. Kepler discovers ~150 planets within a factor of 

3 of Earth mass, and exotic new subclasses of iron and 

carbon-rich super-Earths emerge. Microlensing surveys 

detect sub-Earth mass planets and the first exo-moons. 

The average Sun-like star harbors two habitable terres-

trial planets. There is a Mars mass planet in the Alpha 

Centrauri system, and a fleet of nanobots is launched 

on a generational mission to investigate. JWST sees 

convincing suites of Terran microbial biomarkers on 

six super-Earths, and weak evidence for blue-edge pho-

tosynthesis on an Earth clone. With SKA capabilities, 

SETI’s continuing Great Silence has the implication of 

a corresponding Great Filter in the evolution from in-

telligence to technology. We extend our reach through 

the nearby Galaxy with immersive virtual reality and 

telepresence, rendering space travel moot. Fifty years 

from now, in 2060, a proof of concept of teleportation 

of macroscopic objects is demonstrated. 

 

Note:   The presenter claims no special powers as a 

prognosticator. However he does maintain a reasonable 

scientific breadth, has been a diligent student of astro-

biology for a decade, has written one popular book and 

edited two other books on this subject. He hopes the 

truth will be even more exciting that these speculations. 
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