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What do you think of when you hear the words atmospheres and so on - which of those planets do 
'extra-terrestrial'? A green, bug-eyed monster? Or you think would be the most likely to harbour life? 
perhaps the eponymous 'greys' that we see so often Of course, it would be the planet that most 
in X-Files? Maybe very small microbes, invisible to resembled ours, because we know that life 
the eye? developed on Earth and so it's likely to develop on 

another planet that is just like ours.

It's hard to speculate on exactly what ET life might 
look like since we have never discovered any yet. But on this 'Earth 2', would the life look exactly the 
What we can do is to think about what sort of same as that on Earth? Would evolution have 
properties ET life might have depending on where played out exactly the same path over billions of 
they originated. Think about it - any life that years? Reading these words, you can see that it 
developed on, say, a very cold world with low would be extremely unlikely (yet not impossible) for 
gravity would be vastly different from life on a hot us to encounter humans, or even human-like 
world with high gravity. We can make certain creatures on 'Earth 2'.
assumptions based on this knowledge. For example, 
an organism developing on a world with high gravity 

However, since 'Earth 2' is so much like Earth, in is going to have a very sturdy body with short 
that it has a large water ocean, it has the same appendages so that it won't be harmed if it falls.
temperature and atmosphere and so on, we can 
have a good guess at what sort of life might 
develop. In their book, Figments of Reality, 
scientists Ian Stewart and Jack Cohen wrote a 
chapter describing how we can speculate about life 
on 'Earth 2'. (Dr. Jack Cohen was interviewed by 
Astrobiology)

They split 'characteristics' of organisms into two 
categories - universals and parochials. Universal 
characteristics are those that have arisen several 
times in the course of evolution in completely 
separate species. For example, photosynthesis (the 
use of light to synthesise food) was developed 
many different times using many different Conversely, on a world with low gravity, when 
molecules. This tells us that sooner or later, some organisms fall they won't hit the ground so hard so 
organism on 'Earth 2' is likely to figure out a way of they will be able to have more 'spindly' legs and not 
developing photosynthesis even if it doesn't work on such a tough body.
exactly the same principle as our chlorophyll-based 
photosynthesis. Even now on Earth there are four 
different types of photosynthesis taking place.But these are all fairly obvious conclusions and 

don't really tell us much about ET life.

Let's take a different tack. If we were looking for ET 
life and had a large array of planets to choose from 
to examine - planets with high gravity, planets with 
low gravity, planets with thick atmosphere, thin 
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“ We know that life 
developed on Earth, so it's 
likely to develop on 
another planet with 
Earth-like conditions

”
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Then we reach parochials. Parochials are 
characteristics of certain organisms that aren't likely 
to crop up again under similar conditions (i.e. on 
'Earth 2'). If the particular fish that all mammals and 
humans are descended from didn't happen to have 
its airway crossing its foodway, it wouldn't be 
possible for us to choke (by food going down the 
'wrong way' to the lungs). You could call this 
crossing a evolutionary 'mistake' because it 
certainly does not help us, and so you wouldn't 
expect to see it on 'Earth 2' - it's a parochial.

We know what the universals and parochials of an 
Earth-like planet are because we've been able to 
study the life on Earth-like planets for a long time, 
by looking at Earth. We can't be so sure about life 
on Mars-like planets, Europa-like planets or even 
Titan-like planets because we have never seen or 

Again, eyes have been developed by completely 
examined any life on those types of planets. If we 

separated species - the octopus, mammals and 
did find life on Europa and discovered that all life 

insects. While they operate on different principles, 
there happened to have fins, then we could say that 

they all are concerned with the detection and 
if we found another Europa-like planet we could 

location of light sources, so we can be reasonably 
reasonably expect to find more life forms with fins - 

certain that life forms on 'Earth 2' will have eyes.
that's the way it works. But if we only found that 
one group of organisms in Europa had eyes and no 
others did, then we shouldn't expect to find life Then we have flight - flight has cropped up in four 
forms with eyes on other Europa-like planets.different ways independantly, by mammals (bats), 

birds, insects and fish (flying fish). Therefore, on 
'Earth 2' there will be at least one group of 

In that particular example, fins were universals and 
organisms that has taken to the skies.

eyes were parochials. Only by examining and 
searching for life on other planets will we be able to 
identify which characteristics are universal for that The list goes on and on - jointed limbs, sexual 
type of planet, and which are parochial.reproduction, fur, horns... all of these have occurred 

independantly several times in the history of 
evolution.
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Figments of Reality, a book by Ian Stewart and 
Jack Cohen about the evolution of intelligence 
and alien evolution. Courtesy Dr. Cohen.

“ Our airway crossing our 
foodway is an evolutionary 
'mistake’

”
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But it goes even further than that. So far, we've 
been limiting ourselves to looking at universals and 
parochials for particular types of planets. Can't we 
find out what the universals and parochials are for 
life in general, irrespective of what type of planet it 
grew up on? Indeed we can. If we discover life on 
Mars, Europa and Titan, and find out that all life on 
those planets use amino acids for important 
chemical reactions, we can say that amino acids are 
a universal characteristic for all life. If we found that 
life on those three planets also used DNA as their 
'code of life' then we could say that DNA was a 
universal as well, and so we'd expect to see life 
everywhere in the universe to use DNA.

However, if we discovered that we were the only 
organisms to use DNA and life on Mars, Europa and 
Titan shared a completely different sort of 'code of 
life' (let's call it 'MET') then DNA would be a 
parochial and MET would be a universal.

(Of course, this does not consider the possibility of 
life on Earth being 'infected' by life on other planets 
through asteroids or vice-versa, thus explaining the 
similarity in DNA. But if we replaced Mars, Europa 
and Titan with planets in different solar systems, 
where this asteroidal infection couldn't take place, 
the example would hold better).

So not only will we can be able to identify 
universals and parochials for particular types of 
planets by exploring them, but we will be able to 
identify them for all life no matter which conditions 
it evolved under. And then we will be able to see 
whether humans are really as unique as we 
sometimes believe we are. And perhaps we might 
be able to learn whether we can expect to find other 
intelligent life, somewhere else in the universe, by 
discovering whether intelligence is a universal or a 
parochial.
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