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BACTERIAL SPORES

Wuat do weseek in space?

Clearly, the journey will give us two unique rewards:
a perspective on our own planet and a prospect on other

worlds. .

Thefirst pioneering steps in space have already proved

their value. Today orbiting satellites analyze the earth’s

atmosphere, reveal weather patterns, speed communica-

tions, and improve navigation. Tomorrow, more powerful

craft will be developed, extending our reach and giving

us new objectives.

Amongthese objectives, exobiology—the study of life

beyond the earth—is the most subtle and demanding,for
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it insists “Know thyself.” It is for this reason that the

opening chapters of this book deal with life on earth.

Whenwehave learned as much aboutlife as earthbound

science can teach us, then we will be ready to lift our

gaze to the planets andthestars.

In the past century, biology has experienced a remark-

able development asa scientific discipline, particularly in

our understanding of the biochemical mechanismsoflife.

Once Darwinhadset forth the concept of evolution, this

understanding could comeabout.Forit is this magnificent

concept that helps to explain how structures as diverse

as the microscopic amoeba and the giant Sequoia could

have developed.

Our understanding oflife on earth has now progressed

to the level of cells and molecules. Evolution, we now

know, has a chemical basis. Despite the outward differ-

ences of living organisms, their chemistry is the same. In

all organisms the genetic material consists of nucleic acids.

And in all organisms the cell structures are composed

mainly of proteins. Indeed, on chemical inspection we

find the composition of living cells so similar that it is

difficult to tell the nucleus of a human nervecell from

the virus that might attack it.
In the world we know,nucleic acids and proteins come

about only as copies of what has evolved before them.

Their blueprints are handed down from parent to off-

spring. But how did these complex substances come about

originally—without pre-existing cells or brains to guide

their production? *

Thirty years ago many people thought the answer to

this question was beyond the reach of science. Today the
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question leads us to fundamental problemsof exobiology:

Are nucleic acids the only substances that can link the

generations of living things that might exist anywhere in

the universe? Or are they merely the only links that

earthly life has encountered?

Are proteins the only means of building up cell struc-

tures? Or are they the accidental result of early chemical

events on earth?

It is the purpose of exobiology to probe for the answers

—andfor a larger one as well.

The sensitive instruments of Mariner 4 have brought man’s

vision to within 6,000 miles of Mars. Now the craters of

the red planet beckon. Is there life beyond the earth?

In the years to come, exobiologists will seek the answer.

 



In the past, biology’s domain has been limited to the
thin shell of the earth, to the way in which one spark of

life has illuminated one speck in the cosmos. Bycontrast,

the basic laws of physics are derived from the motions

of the stars; and we know the scope of chemistry from

studies of the light emitted by stars at the boundaries of

the observable universe.

As yet, biology has no such grand universal system.

But there is a principle which we confidently expect will

prove to be universal—the principle of evolution. Until

we have evidence from the planets themselves, however,

we can only speculate about evolution elsewhere.
Theultimate goal of the exobiologist, then, is to answer

questions aboutall life, about all evolution.
It would be difficult to point to any practical fruits of

_ this research. Expeditions beyond the earth may be among
the most costly experiments ever undertaken, but surely

they count as one of the very aims of the human adven-

ture. Is not the search for life beyond the earth the next

stage of the great journey that has always led meninto

the unknown?

This Epilogue is adapted from an article in the Winter, 1963, issue of
STtanForD Topay, published by Stanford University.
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