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Back in the early days of modern rocketry, the two
pioneers Robert Goddard and Werner von Braun
both believed that eventually humanity would first
explore then colonize the entire solar system in an
inexorable sequence going out from Earth. First
Venus and Mars would be colonized, then the
moons of Jupiter, Saturn, Uranus and Neptune.
Both envisaged huge rockets would do the job
eventually - they even drew up preliminary plans.

Today, human exploration and colonization of the
solar system is held in a more critical eye. Unlike
those early days, there is no Cold War driving
America and Russia along - instead their space
program are subject to strict budgets and science.
However, our increasing technical prowess and the
emerging of commercial spaceflight ventures are
more than making up for this deficiency.

A colony on the Moon
would be completely
dependant on Earth for all
iLs supplies

As mentioned in the Mars Case Study, Mars, not
the Moon, is likely to be the first place in the solar
system that is colonized. While the Moon is far

closer to the Earth, it lacks the important chemicals

and elements that would be required by colonists
such as nitrogen which is vital for plants.
Furthermore, while it has been discovered that the

Moon does hold water, we don't know exactly where

it is. As such, if a colony were to be set up on the
Moon it would for many years be completely
dependant on Earth for all its supplies - a very
costly affair.

Mars, on the other hand, is replete with every
chemical and element that would be required by
colonists. That is not saying that a certain amount
of ingenuity would be used in extracting and
processing them but it has already been
demonstrated that rocket fuel can be extracted
from Mars' atmosphere and specially bred plants
can be grown on Martian soil (in an inflatable
greenhouse).

Yet many people now believe that neither the Moon
nor Mars is the ideal location for human
colonization. A growing movement of scientists
perceive asteroids as perfect targets -
carbonaceous chondrite asteroids in particular.
Asteroids could be seen essentially as huge floating
mountains of valuable chemicals and metals. There
are roughly 40,000 asteroids (also known as 'minor
planets') in the asteroid belt and many of them can
be mined for materials. Some of them are extremely
large - Ceres, the largest, has a diameter of 936 km
and is roughly half the size of Pluto, a fully-fledged
planet.
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These asteroids won't be the ones that are first
mined or colonized though. More likely are the
asteroids that cross the orbit of Earth - they're
known as Aten and Apollo asteroids. These
asteroids could conceivably be mined for metals
and their contents brought back to Earth. Also,
colonies could be set up to use the large quantities
of water and organic chemicals that are frozen in
the asteroids - such large bodies of valuable
chemicals are unknown on the Moon and Mars.

Creating artifictal gravity
on asteroids s sumply not
technically viable at
present

Of course, there are several problems with this
scheme. The gravity on asteroids will be negligable
and thus colonists would suffer the problems
outlined in the Physiological Effects of Zero-G;
muscle wastage and bone loss. While it is possible
to alleviate these detrimental effects (as discussed
in Countermeasures Against Weightlessness) we
can never get rid of them - the human body simply
did not evolve to live in zero-G conditions. As a

result, either the colonization of asteroids is a dead-

end, or some sort of artificial gravity would have to
be induced (discussed in Artificial Gravity). This
however would be particularly difficult to implement
on an asteroid (yet conversely very easy in space if
you just used a tether and counterweight).

Creating artificial gravity on asteroids is simply not
technically viable at present

This does not stop the supporters of asteroid
colonization though. They propose that asteroids
should be hollowed out by machines and then they

could be 'spun up' by fusion powered rockets to
produce artificial gravity so that humans could live
inside the hollowed out asteroid. While this in
theory works, the technical difficulties of such an
exercise are simply too high for it to be considered
viable (as yet).

Mars fares much better on the weightlessness
problem - Mars has approximately 38% the gravity
of Earth which means that muscle wastage and
bone loss should be significantly reduced, and
perhaps completely stopped with judicious exercise
and use of drugs. However, we can never be certain
how 38% gravity will affect humans until we actually
get there, so it's an unknown factor at the moment.

So far, no solid plans or even scientific studies have
been drawn up for the colonization of the 'outer
planets' (i.e. those past the asteroid belt). This is of
course understandable since the conditions on any
of the gas giants or their moons are far worse than
those on Mars or any asteroid (with the possible
exception of Titan which is known to have large
amounts of organic chemicals, but at the moment is
still much too distant for human exploration).



