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often consisted of humans dressed up in

different guises - sure, they might be huge
amorphous clouds of gases, or have ten eyes, or
exist on the 13th dimension, but they always
understood us and had human desires and methods
of thinking.

I n early science fiction, extra-terrestrials very

Within Astrobiology: The Living Universe are three
pages that cover all the aspects of extra-
terrestrials, and also relate them to examples in
science fiction; Extra-terrestrial Life deals with
the basics by looking at what life might conceivably
look like on other worlds, ET life in Science
Fiction examines the stereotypical aliens in SF
television and the Selfish Alien speculates on
how alien behaviour might be different to ours.

Astrobiology also interviewed Dr. Jack Cohen, a
reproductive biologist and consultant to science
fiction authors on creating 'realistic' aliens. The
interview is available for download on the
Astrobiology website.

During the interview, Dr. Cohen describes his next
short story where the true differences between
human thinking and alien thinking are outlined, but
he also compliments David Brin's depiction of alien
life in his Uplift series.

In Brin's Uplift series, there are seven different
orders of life. The first order of life in oxygen-based
life - basically, life that uses oxygen to respire,
which includes every single mammal on Earth. This
'oxy-life' consists of thousands of different alien
races that, while looking very different and having
their own individual quirks, generally have the same
goals and motives as us.

The second order of life is hydrogen-based - they
use hydrogen to respire and life in gas-giant
planets. Due to their nature, they have no real
conception of individuality and hydrogen-based

lifeforms can split off smaller selves, then subsume
them again by using them as 'agents'".
Consequently, the notion of death or reproduction -
constant factors in our lives - is completely
irrelevant, and when you get rid of them much of
the psychology that we are based on vanishes as
well. The oxy-life in Brin's Uplift series often have
great difficultly understanding hydrogen-life, and
generally avoid them at all costs to prevent conflict.

The five other orders of life grow ever more
incomprehensible and foreign as you go along (and
coincidentally, less scientific) but there is no reason
why Brin's hydrogen-based life could not exist in
reality, which is perhaps why scientists such as Dr.
Cohen find them so intriguing.

Titan and tholin

Another realistic working of alien life is found in
Stephen Baxter's novel 'Titan'. In 'Titan', a group of
astronauts travel on an ageing jury-rigged Space
Shuttle for seven years to reach Saturn and touch
down on Titan. There, they find a frozen moon
covered with seas of methane and other organic
molecules - no life, but the building blocks of life.
One of these building blocks in particular is tholin, a
mixture of complex organic molecules composed of
carbon, nitrogen, oxygen and nitrogen.

Tholin is an extremely interesting molecule - while it
does not exist on Earth since it would simply burn
away in our oxygen-rich atmosphere, many
scientists believe that it may have existed in the
past on Earth, and could exist on the cold outer
solar system planets - such as Titan. Tholin can be
made very easily from a mixture methane, ammonia
and water vapour by lightening discharges; these
are all very common chemicals and occurrences on
planets such as Titan.
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About Titan

Titan was discovered by Christiaan Huygens in 1655. As
one of 18 moons orbiting the gas giant Saturn, Titan is the
only moon with an appreciable atmosphere, with a 1.5 bar
pressure (about 1.5 times the pressure of our atmosphere).
Average surface temperature is minus 178°C.

Titan is also the heaviest moon and the 15th furthest from

Saturn. The joint NASA/ESA mission being sent to Saturn
has had its Titan probe named Huygens in honour of the
astronomer who first discovered it.

Image © Calvin J Hamilton/Solar Views.

This doesn't explain why it's interesting though. But
think of the difficulties that face the first life on any
planet - there's nothing else in the food chain except
for yourself and there are no handy remains of other
organisms lying around. All there is to eat is what
you have around you, and scientists believe that
tholin is what the first organisms consumed - since
it would be very common and is composed of
carbon, nitrogen and oxygen, it would be an
excellent energy source for primitive organisms.
Even Earth-based bacteria that can be found in the
soil would thrive on tholin and water - and nothing
else.

So, returning to the story, over billions of years as
the Sun ages and turns into a red giant, Titan
gradually warms up and the temperature rises. A
small pocket of soil bacteria that was deposited by
the astronauts - who are by now long dead - slowly
builds up into ever more advanced life, and in the
end Titan is covered with advanced life forms. In a
significantly less believable twist, two of the
astronauts who had been preserved in ice are
revived by the aliens and take a look around Titan.

More information about Titan is available in our
Titan Case Study, along with possible future
missions to Titan.

It’s only meat

Some people find it hard to envisage machine
intelligence - essentially, an intelligent computer.
But when you think about it, you can realise how
ridiculous this sounds...

The short story, ‘They’re made out of meat’ is
included after this section (in this PDF).

This story highlights the constrained way in which
we normally think about aliens - generally, we think
that the only type of life possible is our own, and so
we discount many alternatives. For example, many
scientists believe that liquid water is absolutely vital
for life and without it, life is not possible - so if you
find liquid water on a planet, there might be life. No
liquid water, no life.

Why? Well, liquid water is an extremely important
chemical in cellular life. It acts as the solvent in
which biological reactions can take place (f you pour
salt into water, then water is the solvent and the
salt is the solute), and it takes part itself in several
important reactions. If you take liquid water out of
the equation, cellular life cannot take place.
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Note how we stress cellular life. It is entirely
possible that there are other forms of life that are
not based around Earth-like cellular structures. As
Dr. Jack Cohen pointed out in his interview, there
are many different self-reproducing systems that
exist in the universe, and stripped down to its
basics, life is just about self-reproducing systems.
There are even self-reproducing vortices
(whirlpools) in the surface of the sun and gas
giants, although it woudl be a stretch to call them
life.

We may laugh at the narrow-mindedness of the
machines in 'Meat', but the story is quite clearly a
telling allegory on our own narrow-mindedness
about other forms of alien life.

They’re made out of meat

THEY'RE MADE OUT OF MEAT
by Terry Bisson, copyright Terry Bisson

(used with permission)

"They're made out of meat."

"Meat?"

"Meat. They're made out of meat."

"Meat?"

"There's no doubt about it. We picked up several
from different parts of the planet, took them aboard
our recon vessels, and probed them all the way
through. They're completely meat."

"That's impossible. What about the radio signals?
The messages to the stars?"

‘They use the radio waves to talk, but the signals
don't come from them. The signals come from
machines."

"So who made the machines? That's who we want to
contact."

"They made the machines. That's what I'm trying to
tell you. Meat made the machines."

"That's ridiculous. How can meat make a machine?
You're asking me to believe in sentient meat."

"I'm not asking you, I'm telling you. These creatures
are the only sentient race in that sector and they're
made out of meat."

"Maybe they're like the orfolei. You know, a carbon-
based intelligence that goes through a meat stage."

"Nope. They're born meat and they die meat. We
studied them for several of their life spans, which
didn't take long. Do you have any idea what's the
life span of meat?"

"Spare me. Okay, maybe they're only part meat. You
know, like the weddilei. A meat head with an
electron plasma brain inside."

"Nope. We thought of that, since they do have meat
heads, like the weddilei. But | told you, we probed
them. They're meat all the way through."

"No brain?"

"Oh, there's a brain all right. It's just that the brain is
made out of meat! That's what I've been trying to
tell you."
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"So ... what does the thinking?"

“You're not understanding, are you? You're refusing
to deal with what I'm telling you. The brain does the
thinking. The meat."

"Thinking meat! You're asking me to believe in
thinking meat!"

"Yes, thinking meat! Conscious meat! Loving meat.
Dreaming meat. The meat is the whole deal! Are
you beginning to get the picture or do | have to
start all over?"

"Omigod. You're serious then. They're made out of
meat."

"Thank you. Finally. Yes. They are indeed made out
of meat. And they've been trying to get in touch
with us for almost a hundred of their years."

"Omigod. So what does this meat have in mind?"

"First it wants to talk to us. Then | imagine it wants
to explore the Universe, contact other sentiences,
swap ideas and information. The usual."

"We're supposed to talk to meat."

"That's the idea. That's the message they're sending
out by radio. 'Hello. Anyone out there. Anybody
home.' That sort of thing."

"They actually do talk, then. They use words, ideas,
concepts?”

"Oh, yes. Except they do it with meat."

‘1 thought you just told me they used radio."

"They do, but what do you think is on the radio?
Meat sounds. You know how when you slap or flap
meat, it makes a noise? They talk by flapping their
meat at each other. They can even sing by squirting
air through their meat."

"Omigod. Singing meat. This is altogether too much.
So what do you advise?"

"Officially or unofficially?"

"Both."

"Officially, we are required to contact, welcome and
log in any and all sentient races or multibeings in
this quadrant of the Universe, without prejudice,
fear or favor. Unofficially, | advise that we erase the
records and forget the whole thing."

"I was hoping you would say that."

"It seems harsh, but there is a limit. Do we really
want to make contact with meat?"

"| agree one hundred percent. What's there to say?
'Hello, meat. How's it going?' But will this work?
How many planets are we dealing with here?"

"Just one. They can travel to other planets in
special meat containers, but they can't live on them.
And being meat, they can only travel through C
space. Which limits them to the speed of light and
makes the possibility of their ever making contact
pretty slim. Infinitesimal, in fact."
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"So we just pretend there's no one home in the
Universe."

"That's it."

"Cruel. But you said it yourself, who wants to meet
meat? And the ones who have been aboard our
vessels, the ones you probed? You're sure they
won't remember?"

"They'll be considered crackpots if they do. We went
into their heads and smoothed out their meat so
that we're just a dream to them."

"A dream to meat! How strangely appropriate, that
we should be meat's dream."

"And we marked the entire sector unoccupied."

"Good. Agreed, officially and unofficially. Case
closed. Any others? Anyone interesting on that side
of the galaxy?"

"Yes, a rather shy but sweet hydrogen core cluster
intelligence in a class nine star in G445 zone. Was
in contact two galactic rotations ago, wants to be
friendly again."

"They always come around."

"And why not? Imagine how unbearably, how
unutterably cold the Universe would be if one were
all alone ..."
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