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I don’t know who it was, but someone once said that a forecast of the likely change 
over the next 5 years is always an overestimate.  He or she also said that forecasts 
of change over the next 30 or 40 years are always underestimates.    So on this 
occasion I will in fact try to talk about the situation in forty years rather than the 
period between now and then – this because one can suggest just about anything 
without being accused of being over-the-top; because it is more fun; and because 
nobody in forty years is going to be able to remember the forecast anyway. 

In order to put the business in something of the broad context of science in 
general, it is a piece of basic history that from the Second World War till about late 
1970s or early 1980s there was exponential growth in the quantity (?) of science 
being done and in the number of scientists involved.   A brick wall was hit about 
1980 (at least in the developed nations) when the cost of the scientific activity 
reached about 1 or 2% of their gross national product.  Since then the expenditure 
on science has been more-or-less constant at that sort of percentage.  However the 
current generation of scientists has continued to reproduce itself as if exponential 
growth is continuing and is a basic law of nature.  So we are most probably 
entering a period where scientific salaries, scientific respect and the actual numbers 
of scientists will decline – and in fact will probably crash with more than a 
noticeable ‘bang’.  This of course is a story in itself which has nothing much to do 
with the present subject except that the situation will accentuate the currently 
obvious moves to the sort of science which will give the greatest return.  (The 
return may be defined in terms of the quantity of human knowledge, but most likely 
it will be defined simply in terms of dollars).  The moves will accentuate the sort of 
science, which is project-oriented and is aimed at producing fairly obvious impacts 
on society or commerce.  

And while on the subject of science in the broad, the next few decades will 
probably be the decades of molecular biology. This rather in the way that chemistry 
was the ‘in’ science between the world wars, and physics was the ‘in’ science for 
the several decades after the Second World War. 

One suspects that environmental science will fall into a bit of a hole. Its long-
term future will depend a lot on whether humans in forty years time have the same 
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worry about the environment as they do now.  It is not obvious that they will, 
although the tendency to replace religion with the environment may make a lot of 
difference.  In fact one wonders a bit whether the modern concern with the 
environment – the ethical concern – has not been sub-consciously ‘beaten up’ by a 
scientific fraternity concerned with its own future! 

So where does this leave Antarctic science, since it is essentially 
environmental, and is constrained by international law to steer clear of things 
commercial?  One really cannot do much more than look at the various sorts of 
Antarctic science one at a time and make some passing comments on each of them.  
In pursuing this process I will inevitably miss out some sciences which are the 
favourites of my colleagues, and all I can do is apologise in advance for my 
forgetfulness.  Please understand also that I am deliberately trying to be a bit of a 
spoilsport, since this was part of the riding instructions I received from the 
Convenor of the present conference. 
 
(1) The sort of science which needs Antarctica’s position or climate – it may 

have nothing to do with Antarctica itself: 
Astronomy 
Cosmic Rays 
Upper Atmosphere Physics 
Past global climate from ice cores 
Meteorites – origin of the universe type of work 

Astronomy stands a very good chance of being the up-and-coming science of on-
shore Antarctica.  The height and dryness of the inland plateau ensures that 
astronomers can do the sort of work (infrared astronomy for instance) that would 
need billions of dollars to do on a satellite.  It will take only millions of dollars to 
do it in Antarctica.   Mind you, the lifetime of the activity will be set by the period 
during which satellite astronomy remains expensive.  It may last only about 25 
years.  The study of cosmic rays is a sort of astronomy.  One suspects it will be 
done primarily at arms length via satellite relay, as will upper atmosphere physics - 
if indeed there is still an interest in the upper atmosphere physics in the distant 
future.   And with regard to ice cores and meteorites, surely there will be more than 
enough material recovered from the continent in the next 40 years to keep scientists 
busy back home for the next few centuries. 
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(2) That Antarctic science which is a sort of elegant geography – defining 
Antarctica’s characteristics and overall environment: 

The elevation, depth, character and flow of the ice-sheet 
Weather and climate 
Geology 

The bottom line here is that, while there is still a lot to do, the new generation of 
satellite sensors will take care of the first two subjects over the next decade or so.  
The geology of Antarctica is a bit of a problem (after all, most of it is under some 
kilometers of ice!)  but in the spirit of being a spoil sport, one has to ask whether 
we really want to know all that much about it since we will not be able to exploit it! 
One can imagine however some big issues of geophysics which may require hands-
on science performed actually on the continent. 
 
(3) General Animal Biology – particularly large animal ‘on-shore’ biology: 
Here one should make a strong distinction between onshore and offshore animal 
life.  But to start with, why do we study Antarctic biology (and particularly on-
shore biology) in the first place.  There are lots of good academic reasons.  
Basically we need to know the geography of animal life – its distribution and 
behaviour and so on.  However it is interesting that a very large element of such 
study these days is to look for the effects of possible climate change.  In particular, 
scientists are looking for evidence of climate change from the point of view of 
verifying the existence of climate change rather than of looking at its impact.  This 
is a worthy enough aim, but in a few decades time when the existence of climate 
change has been established by other means, it will be very hard to justify to 
accountants why one should continue to study the impact of that change on such 
and such a species.  There is nothing one could actually do about the problem – and 
in any event one would not be allowed to do anything on the grounds that one 
would be interfering with ‘natural’ processes. 

Of course in forty years it may be that human attitudes will change drastically, 
and we may be able to farm some of the Antarctic wild life.  In which case there 
will indeed be a commercial reason for scientific activity associated with it. 

In any event, one suspects that serious science on animals ‘in situ’ will have to 
give way to the sort of deep examinations which cannot be done in the field.  
Methods will be devised to bring back the animals to Hobart (where else??) in 
order to perform the controlled experiments which are the hallmark of scientific 
method. 
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(4) Molecular Biology 
Scientists are already heavily ‘into’ the search for new human and animal 
pharmaceuticals which may be found in the unusual microbial strains of Antarctica.  
Bearing in mind the general expectation of a move to more commercial research, it 
is probable that this sort of activity will increase – at least for the next couple of 
decades.  However, one should bear in mind that the actual research in Antarctica 
will probably amount to little more than the gathering of random samples of dirt.  
These samples will be brought back to the laboratories in Hobart (again where 
else??) for analysis. More to the point, it is distinctly possible that the actual design 
of pharmaceuticals will probably take over from the random search that dominates 
the discipline today. If so, the need to look for new material in strange places like 
Antarctica will probably decline enormously over the next four decades. 
 
(5) The Use of Antarctica as a Tool: 
Here one might imagine the sort of human experimentation which is required to 
prepare people for extended periods in the isolated environments associated with 
(for instance) space travel.  This may be valid enough, but it is likely in forty years 
time that we will know from direct experience what the effects of extended space 
travel might be.  The use of Antarctica as some sort of human laboratory would be 
very difficult to argue. 

One might imagine also the use of Antarctica as a massive cold storage area 
for (for instance) archaeological samples.  It is an interesting question whether the 
Madrid Protocol would allow such usage.  It would after all be for scientific, rather 
than commercial, purposes. 

What then have we left in the way of likely scientific activity?  One must 
presumably accept the possibly doubtful proposition that the Antarctic Treaty and 
the Madrid Protocol will stand up for the next 40 years, so the continent will not be 
able to be used as a commercial repository.  (What would happen if someone 
invents a method of disposing of atmospheric carbon dioxide there?).  With the 
same proviso, mankind will not be able to use any of the continent’s on-shore 
physical resources.  Thus one is left with such things as: 

•   Using the biological resources of the Southern Ocean - in plain 
words, Southern Ocean fishing; 

•   Fertilizing the Southern Ocean – both to improve the fishing 
and perhaps as a method of disposing of atmospheric carbon 
dioxide; 
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•   Harvesting icebergs to satisfy the fresh water demands of an 
increasingly thirsty world.  This is an old suggestion, but 
human need may yet bring it into the realm of commercial 
reality.  It probably wouldn’t involve much science, but rather 
some form of rather brutal engineering. 

None of which activity is actually on-shore.  On-shore information (if it is 
required) will be obtained by remote sensing from satellites and perhaps from 
aircraft. 

The bottom lines of all this, which will probably be at variance with anyone 
else’s guesses about the situation, and emphasizing again that one is really talking 
about when we get to 40 years rather than about how we get there: 

(1) There will be very little on-shore on-site experimental science 
on the continent itself; 

(2) There may be a fair amount of environmental monitoring by 
satellite and automatic recorders, which will be funded by 
operational requirements for forecasting weather and climate 
and global environmental conditions for the rest of the world; 

(3)  There will probably not be all that much actual research with 
this sort of remotely acquired operational data  - the bean 
counters wouldn’t think much of it, and in any event one can 
do only so much geographical research without getting bored. 

(4)  There will be considerably more interest in the Southern 
Ocean because of its resources – and hence a concentration of 
research on the food web there in much the same way as with 
any other ocean’s biological resource. 

And finally one should bear in mind that there is a very high probability that these 
forecasts will be wrong. 
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