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A lot of people wonder whether life exists elsewhere in the universe. I am inclined to reply “Yes, it does” – as long as no limit is placed on how distant it can be. So, how far away do we need to search? I certainly cannot say; in fact nobody knows. Our galaxy contains many millions of stars, and there are millions of galaxies in the universe – some of which lie billions of light years away from us. There must surely be life in at least one of those.
When considering this question, it is important to ask: “What level of complexity are we talking about?” Most scientists would not rule out the possibility that there could be bacteria – or other primitive organisms – beneath the surface of some of the satellites of Jupiter or Saturn, such as Europa or Enceladus, or indeed on the planet Mars. There might well be underground lakes or oceans hidden in the depths of those celestial bodies – which could also contain algae, and even worms or fish – who knows?
What about intelligent life? … What are the prospects for encountering that? In our Solar System – zero, without any doubt. In fact, we will not even find any birds, or mammals, or dinosaurs when we eventually land on Mars or on the satellites of Jupiter. At the very least, we need to look at planets orbiting stars which are several, perhaps many light years away.
Here, it should be mentioned that some astrobiologists maintain that our planet just happens to be extremely fortunate; i.e., advanced life developed only because Earth was blessed with a series of favourable astronomical and geological circumstances and events.
For example, compared with the size of its mother-planet, apart from the Pluto-Charon pair our moon is much bigger than all the other satellites in our Solar System. Because it is so massive, the moon’s gravity ensures that Earth’s axis of rotation does not undergo large fluctuations in its angle of inclination. Without that constraint, the variations in our surface temperature and in our climate would be insufferable, making it much more difficult for advanced life-forms to survive. In comparison, Mars only has two very tiny satellites, so its spin-axis is free to oscillate through a wide range of angles; thus, on a time-scale of millions of years Mars does not enjoy a stable climate.
Also helping to avoid extreme temperatures, is the fact that 70 percent of Earth’s surface consists of oceans, seas and lakes. That water is of course indispensable for life, and at the same time it guarantees that our summers will not be scorchingly hot, and that our winters are not impossibly cold. No other planet in our solar system has large areas of water on its surface.
At the same time, we can be thankful that our planet does not have too much water. Without large continental land-masses, advanced terrestrial life (including human beings) would not have evolved. By a lucky chance, we could say, our land-sea proportion happens to be a good one.
In the Solar System, the orbits of most planets (including ours) are almost circular. Astronomers have discovered more than a thousand planets belonging to other stars, and it seems that, in general, their orbits are markedly elliptical. Configurations like those would not remain stable, because the varying gravitational pull of the largest planets would disrupt the orbits of the smaller ones (like ours).
Looking now at the evolution of intelligent life, it is relevant to mention that the mammals (humans included) would probably not have proliferated if the dinosaurs had not been killed off when an asteroid or comet hit the Earth 65 million years ago (possibly helped by massive volcanic eruptions taking place in India at the same time).
Dinosaur embryos grew inside an egg (just as they do with lizards and fish). Such an arrangement is not as efficient and effective as ours – where the fetus is nourished through a placenta during the entire course of its growth. The egg-laying system originated (in the oceans) millions of years before the placental one – which explains why the dinosaurs managed to evolve to dominate our planet, when the mammals (our ancestors) had to spend most of their time hiding under rocks.
I cannot help wondering if it was a similar story when the vertebrates first appeared on the scene: i.e., the animals built with four limbs connected to a backbone: (we belong in this category, as do the lizards and dinosaurs). To begin with, our planet was dominated by the invertebrates, which included enormous insects and strange creatures called “trilobites”. Perhaps it was necessary to wipe them out in order to allow the vertebrates to develop and diversify? We do know, for example, that there was a mass extinction event 250 million years ago. It is true that there still are a lot of invertebrates on our planet, such as worms, crabs and lobsters, but nowadays they are not all that large, and are much less threatening than many mammals and reptiles. (The giant squid is of course an exception, but this monster inhabits the ocean depths).
When the genus Homo was in the process of separating from the chimpanzees and the gorillas, our ancestors were able to take advantage of a convenient refuge on the eastern side of the Great Rift Valley of Africa – which was opening up at just the right time. I suspect that it would have been quite difficult for those earliest humans to have survived and multiplied, in the face of competition, in the jungle in the centre of the continent.
Thus, it could be said that our planet just happened to enjoy good fortune on several counts, all of which were necessary for intelligent life to develop, namely:
– A moon large enough to give us a reasonably stable climate; 
– Near-circular orbits of the majority of planets in our Solar System; 
– An enormous body of water (but not too much); 
– One or two mass extinction events to wipe out ‘rival’ species.
For those reasons, I would suggest that planets blessed in the same way, are likely to be extremely rare.
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