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of all lakes, rivers and reservoirs on the continent.
Natural ice is a vast resource as yet barely tapped.

The economic use of ice meltwater is not new either
in theory or practice. The earliest known large scale
example was the commercial shipping of Alaskan lake
ice to San Francisco during the 1850s with its replace-
ment by glacier ice when lake ice was in short supply.
Since then even larger scale use of glaciers for water
has been suggested many times but has never (except
perhaps in the Soviet Union) received a critical
analysis.

The first problem is to find a supply of icebergs of
the correct shape. In practice this means icebergs of
roughly square or circular cross-section to avoid the
hazards of rolling during towing. The sources of such
“tabular’ icebergs in the Arctic are not common, but
Antarctica is more plentifully endowed especially in
the large ice shelves which fringe the continent. The
most obvious sites are the Ross Ice Shelf, which would
be particularly suitable for supplying the west coast of
South America, and the Amery Ice Shelf, conveniently
located to satisfy Australian demands. A further
possibility is the Filchner Ice Shelf which could supply
icebergs to the Namib Desert area on the west coast of
Africa. The selection of icebergs from these regions
will be aided during the next few years by photography
from polar-orbiting satellites capable of identifying
individual objects with dimensions of about one
hundred metres.

But would any ice arrive at its destination, or would
it have melted away ¢ For icebergs from the Antarctic,
surface water temperatures at the northern ends of
their journeys will be above 20° C; and for more than
half ot the transit distances temperatures will be
above 5° C. Campbell and Weeks have examined
three journeys ranging from 3,240 to 4,680 miles
which, assuming an average towing speed of one
knot, would last between 120 and 160 days, and
conclude that large amounts of ice would remain. For
example, an iceberg with lateral dimensions of 1,000
metres and 250 metres thick making a journey from
Amery to Australia would end up with lateral dimen-
sions of 760 metres and a thickness of 130 metres, or
30 per cent of the original. Longer journeys are less
favourable; but 14 per cent of a Ross iceberg would
reach the Atacama Desert.

And what of the economics of the operation ¢ The
only cost involved in the trensit is that of the power
required for towing. The resistance of an iceberg
being pulled through water varies as the square of the
velocity so that lower speeds are the most economic in
terms of power. But longer towing times mean more
melting so that a compromise must be made between
melting losses and towing costs. Expenses could
perhaps be reduced by slow towing along suitable
ocean current paths.

Preliminary calculations show that an Amery iceberg
of dimensions 2,700 x 2,700 x 250 metres towed, at half
a knot would reach Australia as one of 2,460 x 2,460 x
130 metres. The 207 billion gallons of water involved
would be worth about $5-5 million, or about 10 per
cent of the cost of the same quantity of desalinated
water, compared with towing costs of about $1 million.
A similar iceberg from the Ross Ice Shelf would arrive
at the Atacama Desert as 101 billion gallons worth $2-7
million with transport costs of $1-3 million. None of
these figures includes the costs involved in iceberg
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selection, ‘‘docking”, melting or the transport of the
resulting water; but the economics seem favourable
enough to warrant more detailed study even with
water at its present price.

MATHEMATICS

Jamboree for Number Crunchers

THE academic session 1970-71 is to be Numerical
Analysis Year. This name has been announced by
Professor D. S. Jones of the University of Dundee,
where the Department of Mathematics has just been
awarded a grant of £23,000 by the Science Research
Council. The money will be spent on a year-long
round of conferences, symposia and summer schools,
and Professor Jones hopes that at the end, numerical
analysis in Britain will be stronger than before. British
numerical analysts, Professor Jones believes, are lagging
behind their opposite numbers in Europe, the United
States and the Soviet Union. The trouble is that news
of time-saving developments in numerical analysis is
not getting through to the practising mathematicians
working in computer departments. During Numerical
Analysis Year, mathematicians from abroad will visit
Dundee to spread the word and, Professor Jones hopes,
generate interest and awareness among the steady flow
of people from British universities, colleges, and
industry who will visit the department. So far, thirty
missionaries from overseas have agreed to come for all
or part of the year, and at some point they should all
be in Dundee together. Professor A. R. Mitchell, also
of Dundee, is in charge of the organization, and a
by-product of the concentration of talent could be the
encouragement of more universities to do work in this
important field.

FISHERIES

THE basic biology which must underpin any attempt
to rationalize the fishing industry is providing the
Ministry of Agriculture’s marine scientists with a wide
range of problems to solve. In his annual report for
1968, which has just appeared (obtainable free of
charge on application to the Fisheries Laboratory,
Lowestoft), the Director of Fishery Research, Dr H. A.
Cole, depicts a scene of healthy progress, both in the
physiology, genetics and ecology of sea fish—studies
which form the foundation of fish farming projects such
as those of the White Fish Authority—and in more
peripheral investigations of marine pollution and the
disposal of radioactive wastes into the sea. The re-
search is supported by records and predictions of
the fishing conditions in the areas exploited by British
fishing fleets, including a computer model that analyses
productivity in the North Atlantic since 1946.
Commercial considerations have obviously deter-
mined many of the research topics. Pigment abnor-
malities, for example, can make a fish on the shop
counter look unattractive to customers, and if plaice
are reared in a tank they are often deficient in colour.
This deficiency has been correlated with the size of
the plaice larvae. Pigment peculiarities in sole are
rarer, but have been similarly associated with size.
Attempts to cross-breed different kinds of fish aim to
generate new characteristics of commercial value,
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