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CHAPTER 1 Gatal G Naw [orll ok

Introductory [1he on ot

As I write, two Viking spacecraft are circling our follow planet
Mars, awaiting landfall instructions from the Earth., Their
miswion ip to search for life, or evidence of life, now or long ago.
This book also is about a search for life, and the quest for Gada is
an attempt to find the largest living creature on Earth. Our
journey may reveal no more than the almost Irinite variety of
living forms which have proliferated over the Barth’s surface
under the transparent case of the air and which constitute the
biosphere, But if Gaia does exist, then we mey find ourselves
and all other living things to be parts and partners of a vast
being who in her entivety has the power to maintain our planet
as a fit and comfortable habitat for life.

The quest for (Gaia began more than fifteen years ago, when.
NASA (the National Aeronautics and Space Administration of
the USA} first made plans to look for life on Mars, It is
therefore right and proper that this book should open with a
tribute to the fantastic Martian voyage of those two mechani-
cal Norsemen,

In the early nineieen-sixties I often vigited the Jet Propul-
gion Laboratories of the California Institute of Technology in
Pasadenas, as consnitant to a team, later to be led by that moset
able of ppace biclogists Norman Horowits, whose main objec-
tive wag to devise ways and means of detecting life on Mars
and other planets, Although my particular brief was to advise
on some comparatively simple problems of instrument design,
as one whose childhood was illuminated by the writings of
Julea Verne and Olaf Stapledon I was delighted to have the
chance of discussing at first hand the Plans for investigating
At that time, the planning of experiments was mostly basad
on the assumption that evidence for life on Mars would be
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ranch the same as for life on Earth, Thus one proposed series of

experimenta involved dispatching what wam, in effect, an
automated microbiological laboratory to sample the Martian
soil and judge its suitability to support bacteria, fungi, or other
micro-organisma, Additional soil experiments wers designed to
{aat for chemicals whose presence would indicate life at work:
proteins, aminc-acids, and particalarly optically active sub-
stances with the capacity that organic matter has to twist a
beam of polarized light in a counter-clockwise direction,

After a year or 80, and perhaps because I was not divectly
involved, the euphoria arising from my association with this
enthralling problem began to subeide, and I found myself
esking some rather down-to-earth questions, such ag, ‘How can
we be gure that the Martian way of life, if any, will reveal itself
to tents baged on Earth’s life atyle? To say nothing of more
difficult questions, such as, "What ja life_and how should it be
recognized?

Some of my atill sanguine colleagues at the Jet Propulsion
Laboratories misteok my growing acepticism for cynical dis-

illuston and quite properly asked, “Well, what would you do ~

instead?' At that time I could only reply vaguely, Td look for
an eptropy reduction, since this rust be a general characteris-
tie of all Y678 of Tife. Understandably, this reply was taken to
be &t the best unpractical and at worst plain obfuseation, for

fow phyaical concepts can have caused as much eonfusion and

misunderstanding as has that of entropy,

It is almost a synonym for disorder and yet, a8 a measure of
the rate of dissipation of a system's thermal energy, it can be
precisely expressed in mathematical terms. It has been the
bane of generations of students and is direfully associated in
many minds with decline and decay, sincs its expression In the
Becond Law of Thermodynamics (indicating that all energy
will eventually dissipate into heat universally distributed and
will no longer be availabls for the performance of naeful work)

implies the predestined and inevitable run-down and death of

the Universe,

Although my tentative suggestion had been rejected, the
idea of lonking for a reduction or reversal of entropy as a sign of
life had implanted itself in my mind. It grew and waxed
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fruitful ondil, with the help of many colleagues, Dian Hitch-
cock, Sidney Bpton, Peter Simmonds, and especially Lymn
Margulia, it evolved into the hypothesis which is the nubject of
this book. :

Back home in the quiet countryzide of Wiltshirs, after my
vistts to the Jet Propulsion Laboratories, [ had time to do more
thinking and reading about of life and how
one might recognize it anywhere and in any gufae. T expacted
1o discover somewhere in the scientific litarature a comprohen-
give definition of lifa ax a physical procsss, on which ona epuld
base the design of life-detection experiments, but I was sur-
priged to find how little had besn written about the nature of
life itself. The present intereat in ecology and the application of
systems analysia to biology had barely begun and there was™
still in those days the dusty academic air of the classroom
about the life sciences. Data galore had been accumuiated on
every conceivabla agpect of living species, from their outermost
to their innermost parta, bt in the whole vast encyclopaedia of
facts the crux of the matter, life itself was almost totally
ignored, At best, the literature read Ifke a collection of expert
reporta, as if a group of scientists from another world had
taken a television receiver home with them and had reported
on it. The chemiat said it was made of wood, glass, and metal,
The physicist said it radiated heat, and light, The engineer eaid
the supporting wheels were too small and in the wrong place

" forit to run smoeothly on a flat surface. But nobody sadd what it

W' "
Thiz aseming conspiracy of silence may have been dus in

part to the division of acience into diseiplines, with
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Bome biologiate may believa that the process of life is adequ.
ately described by some mathematical theorem of physics or

cyhernetics, and some physicists may assume that it is factu-

. ally described in the recondite writings on molecular biology

which one day he will find time ta read. But the most probable
cause of our closed minds on the subject is that we already have
a very rapid, highly efficient life-recognition inour
inherited set of instinets, our Taemory aa it might be

called in computer technology. Our recognition of living
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