
© 1961 Nature Publishing Group

1232 NATURE December 30, l%1 VOL. 192 

the lysozyme of the phage, at present being studied 
chemically by Dreyer17 and genetically by Streisin
gerlo, 

At the recent Biochemical Congress at Moscow, the 
audience of Symposium I was startled by the 
announcement of Nirenberg that he and Matthaeils 
had produced polyphenyla.la.nine (that is, a poly
peptide all the residues of which are phenylalanine) 
by adding polyuridylic acid (that is, an RNA the bases 
of which are all uracil) to a cell-free system which can 
synthesize protein. This implies that a sequence of 
Ul'acils codes for phenylalanine, and our work suggests 
that it is probably a. triplet of uracils. 

It is possible by various devices, either chemical or 
enzymatic, to synthesize polyribonucleotides with 
defined or partly defined sequences. If these, too, 
will produce specific polypeptides. the coding problem 
is wide open for experimental attack, and in fact 
many laboratories, including our own, are already 
working on the problem. If the coding ratio is indeed 
3, as our results suggest, and if the code is the same 
throughout Nature, then the genetic code may well 
be solved within a year. 

We thank Dr. Alice Orgel for certain mutants and 
for the use of data from her thesis, Dr. Leslie Orgel 
for many useful discussions, and Dr. Seymour 
Benzer for supplying us with certain deletions. We 

are particularly grateful to Prof. C. F. A. Pantin for 
allowing us to use a room in the Zoological Museum, 
Cambridge, in which the bulk of this work was done. 
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SCIENCE AND WORLD AFFAIRS 

T HE Seventh Pugwash Conference on Science 
and World Affairs was held at Stowe, Vermont, 

during September 5-9. Forty-one scientists from 
twelve countries attended the Conference*. 

This Conference had as its theme "International 
Co-operation in Pure and Applied Science". The 
previous conferences have been chiefly concerned 
with ways of preventing the misuse of science in the 
wholesale destruction of mankind. In this Conference 
at Stowe, constructive international co-operation in 
science was discussed, because it is a way to create 
trust between nations, a trust which develops from 
common interests and from experience in working 
together. 

Science misused by nations to foster their com
petitive interests as world powers makes possible the 
destruction of mankind. Science used co-operatively 
by all nations for the increase of human knowledge 
and the improvement of man's productive capacity 
can give all men on Earth a satisfactory and worth
·while life. Scientists bear a responsibility both to 
foster the constructive use of science and to help in 
preventing its destructive use. 

The deliberations of the Conference were carried 
out in plenary sessions and in meetings of working 
groups. Similar suggestions for co-operative research 
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activities arose independently from different working 
groups, and this is reflected in several places in the 
statement. This is a. welcome indication of the 
essential unity in science. The discussions were 
carried on in a spirit of friendly co-operation, and 
full agreement was reached by the entire Conference 
on the suggestions enumerated here. 

(I} Co-operation in the Earth Sciences 

The planet Earth is the common abode of all 
humans. They have a common interest, both intel
lectual and practical, in increasing the knowledge of 
the structure and dynamics of the Earth. 

The following proposals were made by the Confer
ence. 

(A) A survey of the entire ocean in three dime?Uiivns. 
(1) The ocean floor. An international programme was 
proposed to develop a detailed map of the floor of the 
world ocean, including sub-bottom reflecting layers. 

(2) Waters of the ocean. An international pro
gramme should be devised to survey and map 
the three-dimensional distribution of temperatures, 
salinity, density, dissolved oxygen, and nutrient salts, 
under average conditions, of the ocean and synoptic 
surveys to develop the broad picture of seasonal and 
shorter-period changes in more limited areas, as well 
as the study of the interactions among the major 
bodies of water in the ocean. 

(3) Ocean life. An international survey and map
ping showing the major biological provinces of the 
ocean and determination of the fertility of the waters 
at all levels in the food chain and the standing crop 
of food materials available for human use should be 
undertaken. 

(B) Earth's crust and mantle. Deep drilling pro-
gramme. The objective of drilling through the 
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Earth's crust to the mantle at selected points around 
the globe presents many unsolved technical problems 
which call for international collaboration. It was 
agreed, therefore, that the calling of an international 
conference on these problems is an urgent first 
step. 

(0) Total environmental forecasting. An inter
national conference should be called to consider and 
to organize the establishment of a world-wide network 
of radio-telemetering observational buoys. This 
system of buoys would render continuous reports on 
atmospheric conditions and so contribute to the com
pletion of the world weather map. It would also 
continuously monitor the energy and water va-pour 
energy exchange between the ocean and the atmo
sphere, and would observe the changes in the flow of 
ocean currents in three dimensions. Over a sufficiently 
long time-period, such a network of buoys would help 
to assign reliable values to the rate of overturn of 
the ocean as a whole, a key problem in both climato
logical forecasts and in the safe disposal of radioactive 
wastes at sea. The hydrographic offices of the major 
maritime nations, as well as the World Meteorological 
Organization, should be encouraged to stimulate such 
a programme. 

(D) Resources. (l) Fresh water. The rising world 
population and the increasing concentration of that 
population in metropolitan centres is already pressing 
on the water resources easily available for direct 
human consumption, for industrial purposes, and for 
agriculture. It was agreed that an international 
conference should be called to consider the OJ'ganiza
tion of an international hydrological deca.d.e for the 
study of the many unlmowns that surround this 
ominous development. 

(2) Living resources of the ocean. Acre per acre the 
oceans to-day sustain at least as largEl a plant crop 
on the average as does the land, yet man now gets 
only about 1 per cent of his food requirements from 
the sea. The oceans, therefore, offer a means for tho 
rapid solution of the protein deficiency afflicting 
two-thirds of the world population. It is apparent 
that these resources can best be exploited to this 
end through international co-operation. The ultimate 
aim should be to elevate the fishing industry from a 
hunting industry to an agricultural technology. 

(3) Mineral resources of the ocean floor. Recent 
investigations of the ocean floor show a vast reserve 
of minerals, especially nickel, cobal1;, copper and 
manganese. By means of bottom-photography 
organized on a world-wide basis, the potentiality of 
this reserve may be more fully assessed. The necessary 
observational programme could be organized by the 
Scientific Commission for Oceanographic Research. 

(4) Natural catastrophes. Earthquakes, tsunamis, 
volcanic eruptions, hurricanes and tornadoes con
stitute the principal hazards of this kind. 

With respect to the first three, a better inter
national seismological network, including better 
instrumentation and distribution of stations, is 
required. More detailed studies of hurricanes and 
tornadoes would reveal whether or not man can 
exert some control over these phenomena. 

To implement these programmes, it is recommended 
that in so far as possible existing international organ
izations be the means of furthering these programmes. 

(II) Co-operation in Space Research 
Though the Conference felt that there should be 

close co-operation in space research it should be real-

ized that complete co-operation in this field, as in some 
others, will become possible only when the arms race is 
ended, international tensions are reduced, complete 
and general disarmament becomes a reality, and the 
need for secrecy disappears. But certain advances 
in the presently established co-operation in space are 
possible now, and certain others could be studied 
now with the hope of realization in the not too 
distant future. 

(A) F'irst, an increase in the exchange of scientific 
information in areas such as the physics of space 
and the effects of the space environment on life is 
recommended. It is further recommended that 
periodic international symposia be devoted to such 
subjects. 

(B) The exchange of methods, and of information 
on instruments, for scientific space studies which 
have no military importance is also recommended. 

(0) The orderly assignment and use of radio fre
quencies in space should be encouraged. Strong 
support should be given to the initiative in this 
direction taken by the International Telecommunica
tions Union, and it is to be hoped that a final solution 
can be reached within two years. 

(D) The expansion of existing systems of satellite 
tracking stations is recommended. Bilateral agree
ments between different nations, including (within 
the limits of military security) an agreement between 
the United States and the U.S.S.R., on the common 
use of tracking stations; such a bilateral agreement 
could serve as the first step in this direction. 

(E) International agreement should be reached on 
a co-ordinated programme for the use of rocket and 
satellite during the Quiet Sun Year (planned for the 
second half of 1962). 

(F) Simi!&!." agreement should be reached on co
operation in the use of rockets and satellites in the 
projected world magnetic survey. This agreement 
should include arrangements for simultaneous obser
vation from satellites launched into different orbits 
by different nations. This co-operation could be 
organized in the framework of tho Committee on 
Space Research. 

(G) The desirability of international world-wide 
systems of communications satellites and of meteoro
logical satellites is endorsed by the Conference, since 
these would clearly be in the interests of all mankind. 
It is realized that certain difficulties now stand in the 
way, but it is to be hoped that the Governments of 
the United States and the U.S.S.R., as well as of 
other nations embarking on rocket and satellite 
programmes, will undertake a common study of the 
ways to overcome them. 

(H) It is recommended that co-operation should 
be established in the instrumental study of the Moon, 
and also that the basic principles of the International 
Antarctic Treaty be applied to the Moon and other 
cosmic bodies. 

(I) The calling of an international conference or 
symposium to consider how to avoid the biological 
and radioactive contamination of extra-terrestrial 
bodies is strongly urged. 

(Ill) Co-operation in the Life Sciences 

Among the many fields of biology in which inter
national co-operation is possible, some al"e particularly 
well suited by their nature and importance for com
bined efforts. These, which relate especially to the 
promotion of human welfare, have been given primary 
concern by the Conference. 
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(A) Biological aspects of food resources. One of the 
most important problems facing humanity is that of 
assuring an adequate supply of food. Adequate 
biological information now exists to enhance con
siderably food production in low-yield areas. This 
can be done most effectively by the development of 
regional agricultural experiment stations, which can 
deal with the problem of developing agricultural 
methods suitable to the local terrain, as well as the 
long-term problem of breeding plants and animals 
which are able to thrive in the specific locality. 
These local agricultural experiment stations should 
be co-ordinated with an international centre. 

It is recommended that existing marine biological 
laboratories be united into an international svstem, 
perhaps under the International Union of Biological 
Sciences, to ensure permanent support and increase 
in number. 

(B) Preservation and promotion of health. Tho 
health sciences offer one of the most rewarding 
meoting grounds for international co-operation in 
science. Increased international co-operation and 
financial support aro essential for the realization of 
important advances in such fields as cancer, cardio
vascular disease, immunology, infectious diseases, 
mental health, environmental sanitation, problems of 
ageing, nutrition, human genetics, and others. 

International institutes of health devoted to these 
problems should be established in one carefully chosen 
place to serve as a world centre of medical research. 
Smaller subsidiary institutes oriented towards more 
Bpecialized problems or regional needs (space medicine, 
medical entomology, tropic8l medicine) should be 
established in different countries. 

(C) The environment and its modification by man. 
The exponential growth of human populations and 
the accompanying industrial, agricultural and scien
tific activities have given rise to a number of serious 
problems, including pollution of air and water 
resources, which are of considerable biological 
importance. Especially grave are the problems 
involving contamination of air, soil and water with 
radioactive substances. Included here, as well as 
the more obvious problem of fall-out from nuclear 
explosions, there is the matter of the safe disposal of 
radioactive wastes. More international attention 
should also be directed toward the problems of 
chemical pollution of air and water. International 
conferences on these topics should be encouraged. 

The extinction of many plant and animal species 
seems possible. There are large forest and game 
reserves in the newly formed African countries which 
are seriously threatened to-day because of a shortage 
of funds and trained personnel. This problem has 
been considered by a committee on ecology in the 
International Council of Scientific Unions. A system 
of world-wide institutes should be established for 
preserving indigenous strains of plants, animals and 
micro-organisms. 

(D) 'Endle88 f1·ontiers'. There has been a great 
development recently in our understanding of the 
structure and function of biological macromolecules 
and the central role of the nucleic acids and the 
mechanism which relates the nucleic acids to the 
protein molecules. These developments have a sig
nificant bearing on the problems of cancer as well as 
the broader fields of molecular evolution and the 
origin of life. Intense interest in this field has 
developed among scientists in all countries, and it may 
be possible to capitalize on this enthusiasm by develop
ing an intercontinental institute of molecular biology. 

Both the United States and the U.S.S.R. have 
announced that they are planning to carry out 
manned exploration of space. It is not unreasonable 
to suggest that some of the biological developmental 
work be carried out in common. A considerable 
saving of time and money would ensue from joint 
research projects in this area. In addition, some of the 
instruments which man uses in space for his scientific 
investigations could be included in this co-operative 
programme. Joint precautions must be exerted to 
prevent the contamination of extra-terrestrial bodies 
by terrestrial organisms. 

At the present time an International Biological 
Programme is under discussion by the International 
Council of Scientific Unions. Many of the projects 
described above may be included in the Programme, 
which if ca-rried out broadly and effectively, would 
have considerable scientific value as well as a favour
able impact on public opinion. 

{IV) Co-operation in the Physical Sciences 

Modern physical science has in many of its aspects 
become very big and expensive. It therefore lends 
itself particularly well to intercontinental co-operation 
in which the costs are shared and the results are 
made available to all mankind. 

Four specific areas of physical science were identi
fied as being ripe for vigorous action on an inter
continental basis. These areas are the following: 

(A) High-energy physics. Co-operation could centre 
around the establishment of a laboratory the main 
research tool of which would be an accelerator of not 
less than 300 x l 09 e V. and of a design which would 
achieve success in the shortest possible time. 

(B) Controlled thermonuclear and plasma research. 
In the field of controlled thermonuclear research there 
has been much effective exchange of information and 
scientists. This development is particularly significant 
since this research, prior to 1955, was secret. It is 
urged that such collaboration be broadened; in par
ticular, that the world's thermonuclear laboratories 
remain open to scientists of all nations who can 
contribute to this interesting and potentially impor
tant field of research. 

Although a new, very large thermonuclear device 
is probably not needed immediately, still there is a 
large field of general research in plasma physics 
which could well be advanced by the establishment 
of an intercontinental laboratory. 

(C) Ultra-heavy element chemistry. Two different 
devices are needed for such investigations: high-flux 
reactors, and heavy-ion, high-current cyclotrons. 

It is recommended that an intercontinental centre 
devoted to investigation of the properties of the 
ultra-heavy elements be established. The centre 
probably should be equipped with the most powerful 
available heavy-ion cyclotron and with equipment 
for handling the materials. The ultra high-flux 
reactor (1016 ncutronsfcm.•fsec.), because of its 
hazard, probably should be located at a different, 
more isolated site. 

(D) Large-scale computers. The development of 
the large modern electronic computer with its 
enormous memory and high speeds represents one of 
the most significant scientific events of the past two 
decades. The future development of these computing 
machines, with larger memories and higher speeds by 
orders of magnitudes, would be of immense value to 
science. Such computing machines will cost perhaps 
as much as 100 x 106 dollars. 
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The development of such computers would be a 
suitable project for international co-operation. The 
utilization of such a machine will advance not only 
mathematics but also all the physical sciences and 
the biological sciences, particularly the unravelling 
of the structure of macromolecules. It would also 
find great utility in economics and other social 
sciences. 

(E) A globular cluster of big science centres. It is 
believed that the separate big science laboratories in 
high-energy physics, heavy-element chemistry, macro
molecular biology, health research, and possibly 
thermonuclear research, will prosper better if they 
are reasonably close together than if they are com
pletely isolated from each other. The in1;ercontinental 
computing centre will be more viable and will be 
a better centre if it were the nucleus of such a 
cluster. 

The Conference urged that the ini;ercontinental 
scientific laboratories be located in relative geograph
ical proximity and that they be served by the inter
continental computing centre. Such a centre, com
prising much of what is called 'big science', would 
represent a capital investment of about 5 x 109 

dollars. It is believed that the astute location of 
such a striking epitome of science--the most charac
teristic theme of our modern civilization--could have 
extraordinarily great significance in improving the 
tone of the present political situation. 

(V) Co-operation_,in Assistance to Developing 
Nations 

Assistance to developing countries is a duty and 
necessity for all countries. This aid should be ren
dered so that it would not impair the independence 
of any country. 

Greater support for international co-operation in 
assistance to developing nations is needed. Such 
co-operation could help to reduce world tensions, to 
strengthen peace, and to further disarmament. Dis
armament would in turn improve the climate for 
international co-operation in this and other fields and 
make available additional funds which could and 
would be used to increase the assistance to developing 
nations. Clearly, the greatest co-operation and the 
release of maximum funds for the assistance pro
gramme could be achieved by complete disarmament. 

Scientists have a definite part to play in the 
development of assistance programmes and special 
emphasis should be placed on this subject in sub
sequent conferences. Such a conference should 
include a large participation of representatives from 
the developing nations. 

The recommendation from the Economic and Social 
Council that a conference on science and technology 
in application to the problems of new nations should 
be held next summer in Geneva under United Nations 
sponsorship is to be welcomed. 

A subject of interest to scientists is that of natural 
resources of different areas and of their population 
trends. Unprejudiced quantitative study of the latter 
topic should be carried out on an international, 
co-operative basis. Another topic for similar co
operative research is world nutrition, including the 
study of reasons for widespread occurrence of avoid
able malnutrition in many parts of the world. The 
problems of energy supply, particularly in areas in 
which the demand for energy is diffused rather than 
concentrated in large industrial centres, calls for a 
similar study. It is suggested that preliminary study 

groups on these problems be organized prior to the 
above-mentioned conference. 

An international study should also be made of the 
advisability and practicability of establishing an 
international fund to which individual scientists from 
countries in which local funds are insufficient for this 
purpose could apply for assistance in their scientific 
research. 

(VI) Exchange of Scientists and Scientific 
Information 

By its very nature and tradition science is a 
universal enterprise. The rapid exchange of informa
tion, mutual visits of scientists and their working as 
guests in the laboratories of other scientists con
stitute the main pathways of scientific collaboration 
among scientists all over the world. It is to be noted 
that there has been substantial progress in recent 
years in the area of scientific exchange. Yet it is to 
be regretted that there exists a number of difficulties 
which interfere in major ways with the further 
broadening of scientific collaboration and exchange. 

(A) Exchange of scientists. The planned exchange 
of scientific personnel initiated by the Bronk
Nesmeyanov and similar agreements should be con
siderably increased. The visits should be extended 
over periods sufficient for the completion of research 
projects. In addition to planned exchange, the 
framework of these agreements should allow for and 
encourage invitations to scientists in the country in 
which they are to visit, and for the invited scientists 
to be able to accept such invitations. Application of 
the quid pro quo principle to visits under the agree
ment (that is, the exchange of one solid-state physicist 
for another solid-state physicist, etc.) has tended to 
hamper fruitful exchange, and it is urged that such 
regulations be set aside in future agreements. 

The role of Government bureaucracies in the 
administration of these agreements should be minim
ized. To implement this recommendation, govern
ments should be urged to expedite visas and passports 
for scientists, since past and present failures in this 
respect have seriously hampered scientific exchange. 
The scientific organizations of various nations should 
consider ways to facilitate the travel of pre- and 
post-doctoral fellows across national boundaries to 
study for adequate periods of time (one year or more) 
at research centres and under teachers where their 
training and scientific maturation can be best 
enhanced. 

(B) E;cchange of information. Noting the obstacle 
to the exchange of scientific information presented 
by the mounting volume of current publication, which 
is increasing exponentially and doubling about every 
decade, the situation calls for radical measures of 
rationalization. Among potentially useful measures 
are the following: to review and co-ordinate the 
character and content of journals published in all 
countries with the view of reducing the number of 
journals which a scientist must follow to keep abreast 
of work in his discipline; to institute standard 
formats for the presentation of scientific papers; to 
formulate a standard system for the annotation of 
the contents of published papers suitable for coding 
and manipulation by machines for the storage and 
retrieval of information; to institute regional depots 
under international co-ordination to store complete 
experimental records and other documentation in 
support of the brief published papers; to make such 
material rapidly available to interested scientists; to 
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consolidate the abstracting services now carried on 
independently in many countries, a. measure that 
could reduce present duplication of effort by a con
servatively estimated factor of three. 

The publication of international review journals of 
two types as follows is recommended: interdis
ciplinary review journals written in relatively non
technical language for the benefit of scientists in 

different disciplines, and more specialized review 
journals which would keep scientists working in a 
given area abreast of the work going on in the same 
or related areas all over the world. 

All Governments are recommended to open their 
postal systems to the untrammelled flow of scientific 
publications whatever their country of origin or 
destination. 

LAND USE IN ARID REGIONS 

T HE arid zone programme of the United Nations 
Educational, Scientific and Cultural Organiza

tion, one of the Organization's three major projects, 
has yielded several valuable reviews of research and 
proceedings of symposia, mostly devoted to hydrology 
and ecology. The latest in the series, a volume of 
some 350,000 words reviewing the history of land use 
in arid regions, is of more general interest*· It deals 
with all the main dry lands with two main exceptions, 
those surrounding Abyssinia and those of South 
America in post-Columbian times. 

F. K. Hare explains the widespread aridity in sub
tropical latitudes in terms of the divergent wind-flow 
at low levels related to high pressure at 2-3 km., and 
considers it unlikely that any past climatic epoch 
can have been free of tropical aridity. He finds it 
inconceivable that man can significantly alter the 
regime, the energy transformations involved are on 
so large a scale. Thus the flooding of desert depres
sions, for example, would have only very modest 
effects on neighbouring areas. 

A summary by K. W. Butzer of what is known 
about climatic change in arid lands since the Pliocene 
sets the regional histories in a longer time perspective. 
Full aridity was achieved in most arid lands some 
15,000 years ago. Since then there has been no 
progressive desiccation, only minor fluctuations of 
climate. Of especial interest are those fluctuations 
which might possibly have affected the environment 
of man when he was first beginning to manage crops 
and animals in south-west Asia ten thousand years 
ago and in Mexico possibly not much later. 

Changes in climate over the past two or three 
thousand years are scarcely detectable with certainty 
until the fluctuation of the past three centuries. 
This has involved more than the spectacular rapid 
advance and current retreat of Alpine glaciers, for 
it is becoming clear that semi-arid lands in many parts 
of the world have been receiving less rain in recent 
decades than in the latter half of the nineteenth 
century. The dry trend continues, and the further 
outlook is unsettled. 

Prof. Dudley Stamp, the editor of the volume, 
points out that a knowledge of the climate is not 
enough to allow a reconstruction of the past vegeta
tion cover. The effects of burning and of a more 
prolific fauna have also to be taken into account. 
Ecologists and archreologists working together in the 
field are beginning to produce fairly reliable pictures 
of ancient landscapes, and R. 0. Whyte, in his con
tribution on south-east Asia, sees much promise in 
this type of co-operative research. 

South-west Asia is in many ways the most impor
tant of the regions and at the same time it produces 

*United Nations Educational, Scientific and Cultural Organization. 
Arid Zone Research No. 17: A History of Land Use in Arid Regions. 
Edited by L. Dudley Stamp. Pp. 388. (Paris: Unesco; London: 
H.M.S.O., 11161.) 37 N.F.; 52s. 6d.; 10.50 dollars. 

the greatest difficulties in comprehension because of 
the mass of information available from widely 
scattered sites and conflicting interpretations of 
evidence. Whyte's review is very stimulating but not 
at all easy to digest. Egypt is of its nature simpler, 
and the material presented by G. Hamdan will be 
more familiar to many readers. V. A. Kovda's 
survey of the Russian plains, the Caucasus and Central 
Asia (plus a few pages on irrigation in China) naturally 
lays great stress on the revolutionary effects of 
introducing socialist methods of production to the 
steppe. The scale of operations is indeed impressive. 
Kovda notes the steady increase in the frequency of 
BUkhovei, dry dusty winds, but asserts that their 
effects ;will be mitigated by new forests and irrigation 
projects which, he says, are expected to increase 
precipitation. 

J. Despois, writing on North Africa, agrees with 
Butzer that there is no good evidence that the climate 
there was much more favourable to farming in the 
Roman period than in later times. The decline in 
agriculture can mainly be attributed to eleventh
century and later invasions of Bedouin Arabs from the 
east. Even their destructiveness seems to have been 
far exceeded by those other nomadic herdsmen, the 
Mongols, who descended on western Asia two cen
turies later. From both, recovery was slow, and in 
Cyrenaica and parts of Iraq and Iran is etill incom
plete. 

Nomadism is a rational response to those seasonal 
and year-to-year variations in grazing and surface 
water typical of arid regions. R. F. Logan describes 
flocks in the United States being driven in double
decker trucks to summer grazing in upland meadows 
under Forest Service permits. Everywhere some 
State control of nomadism seems to be inevitable. 
Although, as Th. Monod and Ch. Toupet note in the 
Saharan region, an irreversible process of "sedenter
ization" has set in since pacification, progress in this 
direction is likely to be too slow to satisfy administra
tors and conservationists. 

Innovations bring old problems. Perennial irriga
tion can lead to salt accumulation and waterlogging, 
as in the Punjab, and to bilharzia. and other diseases. 
Improved water supplies from deep wells can accentu
ate overgrazing. The balance is delicate in arid lands 
and the regulating mechanism must work efficiently 
or disaster comes swiftly. This seems to be the main 
lesson to be learned from the past. 

For the future, the possibilities of industry based 
on local minerals, with space-cooling and a. sunny 
climate to attract labour, are becoming apparent from 
recent developments in Arizona and Central Asia. 
The process of urbanization is not new to the arid 
lands, it probably began there, and may well go 
further there than anvwhere else in the world. 

. A. T. GROVE 
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