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THE PROMOTION OF THE SCIENCES
IN THE COMMONWEALTH

INTRODUCTION

THERE was little scientific activity within the Commonwealth outside the United
Kingdom until the first universities in the other member countries were formed
about the middle of the nineteenth century, and it was at about that time that
scientific research in them may be said to have started.

Since the exchange of ideas is essential to such activity, unofficial collaboration
between Commonwealth scientists was common from the first, and was made
natural and easy since the early professors in Commonwealth universities usually
came from United Kingdom universities, with which they maintained close
contact. The learned societies of the United Kingdom (whose contribution to
the promotion of research and the development of science were already
immense) also played, and still play, an important part in disseminating know-
ledge and maintaining friendly links between scientists throughout the Common-
wealth.

The organisation of systematic scientific research on a national scale, with
Governments assuming responsibility and supplying funds, developed later,
starting in connection with primary production and medicine and then, to meet
the urgent needs of the two world wars, continuing into secondary industry and
defence. Today most Commonwealth countries have national organisations for
promoting and financing scientific research, which is recognised as necessary
both to economic and social development and to defence.

As the corpus of knowledge and the institutions concerned with it have both
increased rapidly in recent years, the informal links between scientists have
been supplemented in a formal framework of institutes, bureaux, conferences
and liaison offices which have been established to assist the exchange of ideas
between the national organisations throughout the Commonwealth. Collabora-
tion is also fostered by various official and unofficial schemes for the interchange
of scientists between Commonwealth countries, and ad hoc conferences held
from time to time on such subjects as health, education, metallurgy, standards,
nuclear energy. All these links and rallying points add to the prestige and
effectiveness of British science as a_vyhole and thus to the economic strength
of the Commonwealth and help individual Commonwealth scientists and tech-
nicians to contribute more effectively to the solution of world problems,

This paper describes first the influence of the learned societies, then the
evolution and structure of the various national research organisations in the
independent countries of the Commonwealth, and the Federation of Rhodesia
and Nyasaland and the different, but analogous, standards organisations, out-
lines the growth and nature of the framework within which the process of
intra-Commonwealth collaboration is conducted, and finally describes briefly
research for the UK dependencies. [For a fuller account of research in and on
behalf of the UK dependencies see RF.P.4035 of November 1958, Research
and the United Kingdom Dependencies.]
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LEARNED SOCIETIES

The learned societies of the United Kingdom have had a profound and lasting
influence upon the development of scientific research not only in the United
Kingdom itself but throughout the Commonwealth. Fellows of the Royal
Society of London, for instance, have always been drawn from the whole
Commonwealth. This is true of other learned societies in the United Kingdom.,
The journals of these societies are open for publication of scientific work of
Commonwealth scientists, who also freely participate in their meetings. Many
have local sections in other Commonwealth countries and local correspondents
who encourage links with United Kingdom scientists. An outstanding example
of Commonwealth scientific collaboration is provided by the Royal Society
Empire Scientific Conference of 1946, which was attended by representatives
from all Commonwealth countries.

Although today most research operations are conducted under other auspices,
the learned ‘societies have retained their traditional function of facilitating the
speedy communication of scientific knowledge and the application of new
discoveries.

There are at present over 200 learned societies in the United Kingdom. The
chief of them are unique and without exact counterparts anywhere else in the
Commonwealth, although similar societies have been, and are being, established
in some other Commonwealth countries. This section refers briefly to the four
main learned societies in the United Kingdom and the more important of those
in other Commonwealth countries.

United Kingdom

The four chief learned sogieties in the United Kingdom are the Royal Society
of London, the Royal Society of Arts, the Royal Institution and the British
Association for the Advancement of Science,

The Royal Society of London: This is the oldest of these, having been founded
in 1660 ‘for improving natural knowledge by experiment’. It originated in the
informal discussions occasionally held in London as early as 1640 by a small
group of men interested in the idea of the New Philosophy which had beep
put forward by Francis Bacon (1561-1626). In 1660 the members resolved to
constitute themselves a scientific society. This project received the approval of
King Charles II and his permission to use the title the ‘Royal Society’, The
charter of incorporation was received from King Charles in 1662 and a second
charter issued in 1663 extended the privileges of the society.

The society consisted of two groups of members: those actively engaged in
the advancement of some branch of ‘natural knowledge’, and others whose
interests lay in history, literature, art, archzology or exploration. For two
centuries men of science were in a minority though the growtl} of the society’s
scientific reputation was based upon their learning and enthusiasm.

From 1820 onwards the admlm'stra-tion of the soplety’s aﬁau:s passed in-
creasingly into the hands of the scientist members. Since the beginning of the
present century the Fellows have all, with the exception of a few who have
been specially elected, been men of science, and the.soc'lety s aims and policjes
have been directed wholl_y to the a4vancement of scientific resear_ch.

The society has from its foundation been consulted by the United Kingdom
Government on scientific projects of national importance and has also jtgelf
made representations to the Government from time to time on scientific matters.

The Royal Society nominates seven members of the board of visitors of the
Royal Greenwich Observatory at Herstmonceux and has two Tepresentatives on
the Meteorological Committee and eleven representatives on the Joint Per-
manent Eclipse Committee. The president and council, acting on behalf of
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the Committee of the ‘Privy Council for Scientific and Industrial Research, have
been responsible for supervising the scientific policy of the National Physical
Laboratory since its establishment in 1900 on the recommendation of the Royal
Society. The society also has custody of the standard copies of the imperial
standard yard and pound.

The officers of the society are the president, the treasurer, principal secretaries
and foreign secretary. While the president and foreign secretary hold their offices
for five years, the treasurer and other secretaries retain theirs for ten. The
officers and the council for the ensuing year are elected by the Fellows at each
annual anniversary meeting held on Saint Andrew’s Day (30th November).

The affairs of the society are managed by the council, which comprises
twenty-one members including all the officers. The council is assisted by a
number of committees, which advise on the use of the society’s research funds
and the organisation of research. With the aid of nine boards, the council also
administer the annual grants voted by Parliament to finance scientific investi-
gations, publications and certain UK participation in international scientific
meetings. The minutes of the council, which has met at regular intervals since
its first meeting at Gresham College in 1663, record the complete history of
the society.

The ordinary meetings of the society, to which papers are submitted by its
Fellows, are held weekly during the session, which lasts from November to
June. The selection of papers for publication in either the Philosophical Trans-
actions or Proceedings is made by the Committee of Papers, which consists of
the council aided by advisory committees.

The highest honour bestowed by the society is the Copley medal, for which
scientists of all nationalities are eligible, and which is awarded to ‘the living
author of such philosophical research, either published or communicated to the
society, as may appear to the council to be deserving of that honour’. Two
Royal medals are awarded annually for the two most important contributions
to science published in the Commonwealth not more than ten years nor less
than one year before the date of the award. The Davy medal, founded in
memory of Sir Humphry Davy, is given for the most important discovery in
chemistry made in Europe or North America.

The Rumford medal is awarded biennially for the most important discoveries
in heat or light made during the preceding two years. The Darwin medal is also
awarded every two years, the Sylvester once in three years and the Buchanan
in every fifth year. . .

Admission to Fellowships is restricted to 25 a year, elected in March.

During the International Geophysic_al Year 1957.—58, the Royal Society, acting
through the British National Corpmlt.te_e, co-ordmatec_i tt.le 1:esearch effort of
UK Government departments, universities and other Institutions.

In July 1960 the society celebrated the tercentenary of its foundation.

ioty of Arts: Founded in 1754, this is, after the Royal Society and
gxtesﬁgigsc;)fcﬁgﬁq{mries (founded in 1707 for the study of antiquity and the
history of former times), the next olde:st }earned society in the Umteq Kingdom.

Its objects and scope are indicated in its full titte—The Royal Society for the
Bncouragement of Arts, Manufactures and Commerce. ) o

William Shipley, its foundgr, was an ob.scure drawing master .hvmg in
Northampton, with only the slightest footing in London, who based his project
for the society on two basic ideas—the awarding of prizes, and the raising of
funds for them from public-sp.xrlted people. ) .

The most numerous section in t}le early prize competition was that concerned
with overseas development. In this group there were in 1764, f_or example, 123
classes of competition for the encouragement of new products in the American
and West Indian colonies. For home agriculture there were 92 classes of awards,
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covering new crops, new methods of cultivation and new implements. Other
sections were concerned with the production of minerals and chemicals, and
with the technical and zsthetic improvement of certain industries, particularly"
the manufacture of textiles, and, finally, some 100 awards were offered fof
drawing, engraving, sculpture and architecture. :

Up to 1766, no less than £16,625 had been expended in prizes. Such encourage-
ment resulted in the reafforestation of large areas of land; it was the means of
introducing several new crops, such as the swede and the mangel-wurzel, to the
United Kingdom and to the colonies, and of the development of new agricul-
tural implements such as improved ploughs, drills, harrows, chaff-cutters and
root-cutters; it fostered the skill of draughtsmanship and stimulated the inven-
tion of many mechanical devices, materially contributing to the progress of the
Industrial Revolution.

For about a century, prize competitions continued to be the main function
of the society, but during the latter half of the nineteenth century they began
to lose their predominance in favour of other activities, such as exhibitions and
lectures. Awards continued to be made, however, from time to time and this
traditional method has not entirely lost its usefulness.

In 1936 the society created the Faculty of Royal Designers for Industry,
membership of which is recognised as the highest honour available to British
industrial designers. ;

The society not only originated eci ibition: i im to
have origioatsd the whals germs, many species of exhibition; it can claim t

In 1760 it organised the first public exhibition held in Great Britain—an
exhibition of contemporary paintings which led to the foundation of the Royal
Acaderpy i 1768 In 1761 it organised an exhibition of machinery—the first
industrial exhibition. In the next century, although the idea originated in France,
the society was prime mover in the organisation of the first international exhi-
bition actually to take place—the Great Exhibition of 1851.
_ The Exhibition of British Art in Industry, organised by the society in 1935
in conjunction with the Royal Academy, besides having many other important
results, such as the founding of the Faculty of Royal Designers for Industry,
established the principle of reserving to the promoters complete control over the
selection of goods for exhibition. ‘A Design at Work® Exhibition, sponsored in
1948 by the society in conjunction with the Council of Industrial Design, was
the first c911est1ve exhibition of the work of Royal Designers for Industry.

The society’s commercial examinations were started in 1854 in connection with
the adult educational institutions, and have maintained two principles, viz., that

they should be held at local centres and i single subjects. They are taken widely

throughout the Commonwealth. Thoy i i f j
: f h gh covering a wide range of subjects,
including technology, drawing and music, the bias ias been towards commerce.

The Royal Institution: The Royal Institution ded in 1799, on the
initiative of Benjamin Thompson, Coupt Rumfogzasanf 0,o‘u::)erican soldier, states-
man, philanthropist and scientist, who had come to England during the War of
Independence and returned after a long period in the service of the Elector of
Bavaria. His p_l'OPOSQI to form by subscription in the Metropolis of the British
Empire a Public Institution for diffusing the knowledge facilitating the general
introduction of useful mechanical inventions and improvements, and for
teaching by courses of philosophical lectures and experiments the application
of science to the common purposes of life’ was launched with the support of
the Society for Bettering the Condition and Increasing the Comforts of the Poor.

The institution was formally constituted on 7th March, 1799. Rumford him-
self framed its constitution, and solicited a royal charter from King George III
In 1810 the constitution was amended by an Act of Parliament which extended
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the scope of its activities to include the promotion of chemical science by
experiments and lectures for improving arts and manufactures and the ‘diffusion
and extension of useful knowledge in general’, and substituted a body of sub-
scription-paying members for the hereditary proprietors who had sponsored
its establishment. Eminent men have held office and served on committees of
managers and visitors, There are four professors respectively of natural
philosophy, astronomy, chemistry and physiology.

In 1801 Rumford engaged as lecturer in chemistry a young Cornishman
mnamed Humphry Davy, who was elected resident professor a few years later at
the age of twenty-three. It was by his experiments at the institution that Davy
discovered the new elements of sodium and potassium, and the science of electro-
chemistry was based on his brilliant research into the chemical action of
electricity. He also invented the arc light and the electric furnace, but it was
‘the development of the miner’s safety lamp, based on the principle that neither
flame nor explosion pass along the narrow metallic tubes formed by metal gauze,
which brought him the greatest fame. Davy was also a gifted lecturer and early
established the scientific reputation of the institution.

The character and traditions of the Royal Institution were maintained and
enlarged by Davy’s assistant and successor, Michael Faraday. During the 46
years in which he was associated with the institution, Faraday made a series
of experimental discoveries. The greatest achievement of his early work in
chemistry was the discovery of benzene, on the practical application of which
the dyestuffs and other industries based on coal-tar derivatives were founded.
During his electrical research, Faraday derived a continuous electrical current
by induction from a magnet and in his principles of electricity he recognised
the electro-magnetic theory of light. His invention of the dynamo made possible
the development of electro-engineering.

The trend of modern scientific research towards planned investigations by the
co-ordinated activity of teams of workers has not destroyed the individualistic
approach of the workers more recently associated with the institution. Out-
standing among their activities are the light-scattering experiments and investi-
gations of diamagnetism and the magnetic properties of crystals by Tyndall,
Dewar’s work on the liquefaction of gases, Lord Rayleigh’s separation of the
inert gas argon from atmospheric nitrogen, the lectures of Lord Rutherford and
Sir J. J. Thompson on their Cambridge research in atomic physics and the work
of Sir William Bragg, in collaboration with his son Sir Laurence Bragg, on the
analysis of crystal structure by means of X-rays.

The thermos flask in wide use today originated in the vacuum vessels used by
Dewar to preserve liquefied gases at a Jow temperature.

A house adjoining the institute was presented with an endowment by Dr.
Ludwig Mond in 1896 to found the Davy Faraday Research Laboratory which
is today supported by several industrial firms. This gift extended the research
facilities of the institution’s laboratories both to accommodate a large number
of independent research workers, and enable experimental work requiring the
co-operation of a team of investigators to be undertaken in the institution.

The custom of holding regular Friday evening discourses at which every
important scientific advance has been described was inaugurated by Faraday
in 1826,

In addition to afternoon lectures which are open to the public as well as to
members, courses of lectures for school children have regularly been given at
the institution after Christmas since their inception by Faraday in 1826, The
Tectures, which are illustrated with a number of simple experiments, attract
enthusiastic audiences every year.

Thz British Association fqr the Advance{nent of Science: The British Association
was founded in 1831 “to give a stronger impulse and a more systematic direction
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to scientific inquiry; to promote the intercourse of those who cultivate science
in different parts of the British Empire with one another and with foreign
philosophers; to obtain more general attention for the objects of science and
the removal of any disadvantages of a public kind which impede its progress’.

Throughout its history, the British Association has numbered among its sup-
porters the most eminent scientists. It was, for instance, one of the principal
platforms for the discussion of Darwin’s views on evolution,

Its annual meetings, which are today its best known activity, have been held
successively in all the more important towns in the British Isles. The only
interruptions in the series took place during the two world wars, Several
meetings have been held in other Commonwealth countries. The first such
occasion was at Montreal, Canada, in 1884. Since then Canada has been visited
three times, South Africa twice and Australia once. In this way ‘those who
cultivate science in different parts of the British Empire’ have been given the
opportunities for contact promised by the founders.

In 1936 the British Science Guild, whose objects were similar, was incor-
porated in the association, and in 1938 a Division for the Social and Inter-
national Relations of Science was formed to focus attention on the application
of science to the public benefit and to stress its international character.

The sections of the association cover the whole range of pure and applied
science other than medical science. Collaboration with other scientific organisa-
tions both in other Commonwealth, and in foreign, countries has always been
an important function of the British Association, and it has an organised
relationship with over 150 scientific bodies and learned societies.

Other Commonwealth Countries

Canada: The senior learned society in Canada is the Royal Society of Canada,
which is concerned with the liberal arts as well as with the natural sciences
and has a French-speaking section. This society owes its origin mainly to the
imagination and initiative of the Marquess of Lorne (later Ninth Duke of
Argyll), who was Governor-General of Canada from 1878 to 1883. With his
encouragement a group of Canadians, meeting at Montreal in December 1881,
prepared a pro_wsmnal constitution which was later ratified at the first general
meeting of the society in May 1882. In 1883 the Royal Society of Canada was
incorporated by an Act of the Dominion Parliament; and in the same year
Parliament began the practice of making an annual grant to assist the society
in financing its publication programme and its activities generally. This grant,
originally $C 5,000, has been gradually increased to $C 17,000, and, together
with members’ fees (3C 15 each), is the main source of revenue. The society was
at first organised in four sections, concerned respectively with French litera-
ture and allied subjects; English literature and allied subjects; mathematical,
physical and chemical sciences; and geological and biological sciences. The
sections, under the by"-laws of 1955, are: I Humanités et Sciences Sociales; II
Humanities and Social Sciences; III Mathematical, Chemical and Physical
Sciences; IV Geological and Allied Sciences; V Biological Sciences. The original
members were nominated by the Governor-General in 1882 since when Fellows
have been elected by vote by. the members of the sections concerned. In 1960
there were 520 Fellows and six Honorary Fellows. .

In French-speaking Canada there is the Association Canadienne-Frangaise
pour I’Avancement des Sciences (ACFAS) which is similar to the British Associa-
tion in its purposes. Ir} addmon,_there are societies dealing _Wlth special subjects,
e.g., astronomy, chemistry, physics, and some of the provinces have their own
scientific societies.

Australia: On 16th February, 1954, H.M. the Queen, during the course of her
6



Commonwealth Tour, received at Government House, Canberra, members of
the council of the newly formed Australian Academy of Science, and handed to
them a Royal Charter incorporating the academy. It is supported financially
by the Federal Government. Its membership consists, in the first instance, of
Fellows of the Royal Society of London resident in Australia and of a small
group of other scientists selected by the first members because of their out-
standing scientific distinction. The general pattern of the academy is that of
the Royal Society of London and it is likely to become recognised as the
senior scientific body in Australia. The Academy of Science took over the
appropriate functions of the Australian National Research Council when that
body was dissolved in August 1955,

There is an Australian and New Zealand Association for the Advancement
of Science (ANZAAS) which meets periodically (at present at intervals of
about eighteen months) at some centre in either Australia or New Zealand for
about a week for discussion of research and the exchange of ideas and makes
small grants to individuals. Its general pattern follows that of the British
Association” quite closely. Reports of its meetings appear as special issues of
the Australian Journal of Science, now published by ANZAAS instead of the
former Australian National Research Council.

There are also societies promoting general scientific interests in each State,
in some cases called Royal Societies; and some States have specialist societies

as well.

New Zealand: New Zealand is served by some 50 scientific societies, among
the more important being the Royal Society of New Zealand with 9 branches,
the New Zealand Association of Scientists (3 branches), the New Zealand
Institute of Chemistry (6 branches), the New Zealand Institution of Engineers,
the New Zealand Institute of Agricultural Science, the New Zealand Society of
Soil Science, New Zealand Weed Control Conference, New Zealand Grassland
Association, and the New Zealand Society of Animal Production. These and
other organisations are responsible for issuing some 70 scientific periodicals.

South Africa: The Royal Society of South Africa was founded in July 1877,
under the title of the South African Philosophical Society and published its first
Transactions in 1878. The society received a Royal Charter of Edward VII on
25th January, 1908, since when it has been known as the Royal Society of South
Africa. Under its new name, the society continued its old traditions. The only
basic change was the creation of a new level—Fellows of the Royal Society of
South Africa (FRSS Afr.)—a distinction reserved for persons who had rendered
conspicuous service in the field of scientific research. Under the Charter, the
number of such Fellows may not exceed one hundred and not more than five
members may be elected to .Fellowshlp in any one year. The Fellowship
still remains the only academic award attainable in the field of science as a
whole in South Africa. When, shortly after the beginning of the nineteenth
century, a formal invitation to the British ASSOS:latlo.n to meet in South Africa
was declined on the grounds that its rules ‘permlt.tec.l 1t to accept such an invita-
tion only from a body oﬂicially_ styled an Assoc1at1qn for the Advancement of
Sciences’, the Philosophical Society rose to the occasion and the South African
Association for the Advancement of Science was founded in 1902 from among
the members of the Philosophical Society. The first president of the Philo-
sophical Society, Sir David Gill, was elected the first president of the associa-
tion, while of the 24 members of its original council, more than half ——
members of the society. The headqua}'ters of the new association remained at
Cape Town until 1918, when the growing needs for such a body centred i e
Transvaal led to its transfer to Johannesburg. The only Afrikaans learned
society is the South African Academy for Science and Art (Die Suid-A ke
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Akademie vir Wetenskap en Kuns) established in 1909 and mc.orporated by Act
-of Parliament in 1921, It is divided into two faculties, respectively of language
literature and arts, and of natural science and technology, The Associal
Scientific and Technical Societies of South Africa was founded in '1920 to
promote the interests of scientific, professional and techmcal. sgciehes in South
Africa and to represent corporatively the views of such societies.

India: The oldest learned society in India is the Asiatic Society of Bengal,
.originally the Asiatick Society, founded by Sir William Jones in Calcutta 1n
1784. From its activities has sprung most subsequent scientific activity in India,
‘but it also embraces literature, history, archzology and philology besides the
natural sciences. The Indian Science Congress Association, which held its first
meeting in 1914, is similar in nature to the British Association. At its annu
meetings the progress of science in various directions is discussed. The Nation?l
Institute of Sciences of India, established in 1935, is the nearest equivalent In
India to the Royal Society of London. It is at present located at Mathura Road,
New Delhi, and has become the main national academy of science. It has sent
representatives to the Royal Society of London to discuss plans for the co-
-operation of the scientific societies of India and of the United Kingdom. There
-are several other institutes of science and also specialist societies, e.g., for
geology (founded 1906), mathematics (1907), botany (1921), chemistry (1924),
physics (1934), soil science (1934) and physiology (1934).

Pakistan: The Pakistan Association for the Advancement of Science, which
‘was established in December 1947, has been actively pursuing a programme of
-scientific development throughout the country.

The association is responsible for the organisation of the annual Pakistan
‘Science Conference, to which a number of eminent foreign scientists are invited.
“The proceedings are published regularly. The first conference was held in 1949.

The association also promotes scientific research by the award of suitable
research fellowships and overseas scholarships. At present four Pakistan scholars
-are studying in foreign universities under the Aga Khan Overseas Scholarships.
"The association exchanges scientific literature with foreign scientific associa-
‘tions, and has represented Pakistan at meetings of foreign scientific associations
-and at international scientific conferences.

The Pakistan Academy of Sciences was inaugurated on the 16th February,
1954. It is the main national organisation devoted to advancing the realms of
knowledge. Its aims and objects include promotion of research, publication of
-scientific journals and memoirs, establishment of scientific libraries, laboratories
and institutions, and the awards and grants of fellowships, scholarships, prizes
-and medals for scientific research.

The work of the Pakistan Academy of Sciences is distinct from that of the
Association for the Advancement of Science, in that it has a small limited
membership of senior scientists and is mainly concerned with research, whereas
the association is a larger body of -scientific workers disseminating scientific
knowledge through holding conferences, symposia and public lectures.

The academy is financially supported by modest grants from the Government
.and donations from philanthropic individuals. During the short period of its
existence the academy has sent a number of scholars to overseas universities
for advanced scientific training. In its efforts to establish an up-to-date library
the academy approached the Asia Foundation and secured a grant of $25,000

for the purchase of books. o
It plaI:lS to build jts permanent headquarters at Karachi with bl'anch offices

at Lahore and Dacca. ) . )
Specialist societies include those promoting biology, chemistry, statistics and

geography.
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Ceylon: Ceylon has an Association for the Advancement of Science.

Rhodesia and Nyasaland: The Rhodesia Scientific Association was founded im
1899, with the object of promoting the study and advancement of science, with
special reference to Rhodesia, and for the purpose of facilitating the acquire-
ment and dissemination of useful knowledge. It contributed largely to the
establishment of the National Museum, Bulawayo, and its main interests include:
the preservation of ancient ruins, the study of geology and meteorology, flora
and fauna, indigenous peoples and technical education in Rhodesia. The pro-
ceedings of the association have been published annually since its inception.



RESEARCH ORGANISATIONS

Most Governments of the Commonwealth now have national scientific research
organisations, while others are planning to establish them. The actual form
they take varies from country to country according to environment and for
reasons of history, but in many cases the inspiration as well as the pattern of
organisation has derived from the older-established practices of the United
Kingdom.

UNITED KINGDOM

The scientific research carried on in the United Kingdom would be generally
acknowledged to be of greater scope and importance than any as yet in progress
elsewhere within the Commonwealth, but it is not the purpose of this paper
to describe its organisation in detail. [For a fuller account the reader is referred
to R.4688, The Promotion of the Sciences in the United Kingdom.] The brief
notes on it which follow indicate the sort of State institutions for promoting it
which have arisen, in order to serve as an indication of the way in which these
have been followed in other Commonwealth countries.

Most of the ‘pure’ or ‘fundamental’ research is conducted in universities,
which also play an essential part in promoting the sciences by maintaining 2
steady supply of trained scientists. .

The ﬁ{st State-suppqrted institution in Britain was the Royal Observatorys
founded in .1675 to assist navigation. The Geological Survey of Great Britain,
the first national institution of its kind in the world, originated in 1835. In 1842
the Department of the Government Chemist was founded, and in 1854 the
Meteorological Office. In 1900 a National Physical Laboratory was established
under the control of the Royal Society with a modest grant from the Treasury:
in 1918 administrative responsibility passed to the Department of Scientific
and Industrial Research (see below), but the direction of the scientific programme
remains with the Royal Society. In 1911, the Development Commission, which
had been appointed in 1909 to ‘aid and develop agriculture and rural industries
by promoting scientific research’, was used to establish a scheme which led t0
most of the present-day agricultural research institutes. In 1913 a Medical
Research Committee was appointed to administer the research funds provided
under the National Health Insurance Act of that year. In 1920 this became the
Medical Research_ Cquncﬂ with a grant provided directly by Parliament. A
Department of Scientific and Industrial Research (DSIR) was established as 2

separate department in 1916 and the Agricultural Research Council was formed
in 1931. An Overseas Research Council was established in 1959 (see p. 67)-

These councils are the general responsibility of the Lord President of the
Council and Minister for Science, who is also responsible for nuclear energy:
The Office of the Minister for Science is organised into two divisions, a gener
division and an atomic energy division. An Atomic Energy Authority, with an

executive board, was set up under thé Atomic Energy Act, 1954, to control the
UK Atomic Energy establishments. [For a detailed account see RF.P.4192,
Nuclear Energy in Britain.]

All Government departments rely to some extent on one or other of these
councils for scientific advice, but a few have supplementary organisations of
their own, notably the Ministries of Aviation and Agriculture, the Admiralty
and the Air Ministry.

Another Govern‘ment-spo.nsored organisation which has counterparts in
Canada and India is the National Research Development Corporation (NRDC),
set up in 1948 by the Board of Trade to develop inventions resulting from
research in Government and other public laboratories. It may also jnitiate
research.
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According to estimates based on the preliminary results of a survey conducted
by DSIR, Britain spent during the year 1958 about £450 million on research and
development, of which £300 million was spent by private industry.

CANADA

¢ In science, as in many other aspects of its national life, Canada is influenced
on the one hand by the physical proximity of the United States and on the
other by its strong personal and historical ties with the United Kingdom. The
scientific connections between Canada and the rest of the Commonwealth,
especially the United Kingdom, started through the migration of men of.
science to Canadian universities. An outstanding example was Lord Rutherford,
who, coming to the United Kingdom from New Zealand, did much of his
pioneer work on nuclear energy while on the staff of McGill University in
Canada. This migratory tendency increased greatly during and after the second
world war. A substantial number of Canadian students have been trained in
the United Kingdom, assisted by various scholarships and schemes for the.
interchange of scientists, while research students from other Commonwealth
countries go to Canada under the Post-Doctorate Fellowship Scheme of the
Canadian National Research Council.

* While the National Research Council is now regarded as the central national
research organisation, it is not by any means the only one. Research is carried
on also by the federal departments of agriculture, fisheries, mines and technical
surveys, northern affairs and national resources, national health and welfare
and other federal bodies such as Atomic Energy of Canada Ltd., the Defence
Research Board and the Board of Grain Commissioners. Provincial govern-
ments also carry on research projects, largely on projects of local importance,
and the universities conduct considerable fundamental research.

Agriculture

The first major research organisation in Canada was founded to investigate
agricultural problems: in 1886, a system of experimental farms was established
in the Canada Department of Agriculture. Most of the research is still con-
ducted by the federal department, in co-operation with other agencies. Impor-
tant research is also conducted by provincial departments of agriculture, pro-
vincial universities, and colleges of agriculture.

The Research Branch of the Canada Department of Agriculture was formed
in 1959 by amalgamation of Experimental Farms Service and Science Service,
The branch has 62 experimental farms and other research centres, from New-
foundland to the Yukon, including some where work is conducted on forest
insects and tree diseases. Ten of the centres are research institutes, where studies
are conducted on biological control pf ingects and weeds, dairy technology, farm
animals, genetics and p!ant breeqmg, insects, insect _diseases, microbiology,
pesticides, plants, and soils. Associated with the experimental farms are over
200 stations where experiments are conducted under conditions not found on
the experimental farm sites. The headquarters of the branch is on the Central
Experimental Farm, Ottawa. . . .

The research branch serves a wx_de variety of agricultural and forest enter-
prises under diverse climatic and soil conditions. Specialists in various scientific
disciplines (such as animal breeding, botany,_ che:mxstry, entomology, micro-
biology, plant breeding, plant pathology and soil science) co-operate in studying
problems of national and reglona} concern. These include: developing better
breeds of livestock, better varieties of field, orchard and garden plants and
better farm machines; control of insects, mites and plant diseases; processing
of fruits, vegetables, cereals, milk, wool and honey; classification of soils and
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study of soil needs in relation to fertilisers, crop rotations, drainage and irriga-
tion; and improving ranges and pastures.

Mines and Geology .

The federal Department of Mines and Technical Surveys came into being on
20th January, 1950, in the reorganisation of the former Department of Mines
and Resources. The department has five branches—Surveys and Mapping
Branch, Geological Survey of Canada, Mines Branch, Dominion Observatories,
and Geographical Branch. The department’s functions also include the admini-
stration of the Emergency Gold Mining Assistance Act and of the Explosives
Act.

The Surveys and Mapping Branch provides the base maps required for use
in the development of Canada’s natural resources, produces and distributes all
Canadian aids to navigation, is responsible for legal surveys of federal lands
and provides a national system of levelling and precision surveys for use as
geodetic control by federal, provincial and private agencies.

The primary function of the Geological Survey of Canada is to obtain infor-
mation on the geology of Canada that will be of assistance in the search for
and development of mineral deposits. The results of its activities also provide
a basis for the appraisal and conservation of Canada’s mineral resources
generally, including water supplies, for soil surveys, and for the solution of
geological problems that frequently arise in construction projects.

Investigations undertaken in the laboratories of the Mines Branch cover a
wide range of technical projects of importance to the advance of fundamental
research; to the processing of ores, industrial minerals and fuels on a com-
mercial scale; and to the theory and practice of physical metallurgy. The branch

serves Canada’s mineral industry through tests, investigations and research on
all types of Canadian ores and minerals.

The Dominion Observatories, in addition to studies in positional astronomy
and stellar physics, undertake research in seismology, terrestrial magnetism and
gravity. The main unit:s of the branch are at Ottawa, but the Dominion Astro-
physical Observatory is located at Victoria, and a newly constructed radio
telescope is at Penticton, British Columbia.

The function of the Geographical Branch is to organise and make available
all the geographical data on Canada that might be of use in promoting the
country’s economic, commercial and social welfare, The work is of two kinds
—the compilation o.f geographical material of national significance, and
geographical surveys in the field. _I:and surface conditions, types of vegetation
and the structure of towns and cities are typical subjects of investigation.

Forestry

Research in forestry and forest products is conducted by the Forestry Branch
of the Department of Northern Affairs and National Resources, several pro-
vincial governments, the .Pulp and Paper Research Institute of Canada, four
universities with faculties in forestry, and a number of the larger industrial com-
panies. In addition, the Forest Biology Division of the Research Branch,
Department of Agriculture, conducts research in forest entomology and forest
pathology. . .

The Forest Research Division of the federal Forestry Branch conducts
research related to silviculture, forest management, forest fire protection and
forest inventory methods at siX district offices and five forest experimental
areas situated at strategic locations throughout Canada. Many studies are con-
ducted on provincial Crown lands and private lands in co-operation with the
provincial governments and the industry. Two forest products laboratories are
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maintained, one at Ottawa and the other at Vancouver, to conduct basic and
applied research aimed at improvements in the use of wood and the reduction
of waste. The Pulp and Paper Research Institute of Canada is responsible for
rese?.rch relating to paper pulps and paper, and a laboratory has been provided
for its use by the Federal Government.

Fisheries

For fisheries research there is a Fisheries Research Board (set up in 1937 to
succeed a Biological Board, established in 1912, which succeeded a Board of
Management dating back to 1898). The present board consists of a full-time
paid chairman assisted by not more than eighteen other members, a majority
of whom must be scientists. Members are appointed by the Minister of Fisheries
and serve without remuneration but are paid expenses for attending meetings
and doing other work for the board. The board is financed from Federal
Government funds but, on occasion, carries out-studies or experiments for
other Federal Government agencies or international commissions from funds
supplied by those agencies or commissions. Provincial governments, notably
those of Quebec and Ontario, carry out some independent fisheries research
but co-operate closely with the Fisheries Research Board.

The board operates seven main scientific stations, three units and two groups.
Biological stations are situated at St. John’s, Newfoundland; St. Andrews, New
Brunswick; London, Ontario; Nanaimo, British Columbia; with an arctic unit
in Montreal, Quebec. Technological stations are at Halifax, Nova Scotia;
Grande Rivitre, Quebec; Vancouver, British Columbia; with smaller units in
St. John’s, Newfoundland, and London, Ontario. An oceanographic group
operates from Halifax, Nova Scotia, and another from Nanaimo, British
Columbia.

The chairman is assisted in his executive functions by an executive committee
composed of members of the board. Advisory committees study the programmes
of the various stations, units ar.d groups, and report to the board at its annual
meeting in January of each year in Ottawa.

Under the Act setting it up the board ‘has the conduct and control of inves-
tigations of practical and economic problems connected with marine and fresh-
water fisheries, flora and fauna, and such other work as may be assigned to it
by the Minister’.

National Research Council

In 1917, the National Research Council of Canada was set up as an advisory
body of eleven, subject to 2 cabmf:t committee known as.the Privy Council
Committee on Scientific and Industrial Research. The council’s first project was
to examine the state of Canada’s scxenqﬁc resources. The survey indicated that
industrial research was virtually non-existent in Canada and that the supply of
research workers was inadequate. The universities were absorbed in under-
graduate work, the teaching st.affs had little or no time for research, and
graduate scholarships were lackmg. Most Canadian studeqts went gbroad for
postgraduate training and many did not return. The council accordingly made
provision for the planning and integration of .rgsearch VYOTIS, the organisation
of co-operative investigations, pos_tgrafiuate training of scientists, and assistance
to tesearch by means of gran'ts-m-ald to university profe?sso_rs. This outline
formed the basis of the council’s work ugtﬂ 1Q24. By this time about thirty
associate committees, composed of experts in various fields, whose services were
given free, were guiding 2 number of co-operative research projects on many
of which graduate students were employed. The council had also decided that
its obligations to industry could not be fulfilled until it had its own laboratory
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facilities. It accordingly started laboratory work on a small scale and planned
for greater operations. :

In 1932, the council opened its central laboratory in Ottawa, and large-scale
research began. The new laboratory housed four divisions: Physics and
Engineering, Biology and Agriculture, Chemistry, and Research Information.
There was little expansion during the thirties, but in 1936 it was possible to
establish a Division of Mechanical Engineering, and in 1939 a new 130-acre site
was acquired near Ottawa. This site has since been added to and now comprises
400 acres on which stands the greater part of the council’s laboratory accom-
modation.

During the early years of the new laboratory a nucleus of highly trained
specialists was engaged. When the second world war broke out this nucleus
proved to be very valuable. The very large demands of war-time necessitated
a tenfold expansion, which was achieved by building new staff around the
original nucleus.

During the war twenty-one additional laboratories were established from
Halifax to Vancouver. Temporary laboratories for cold weather were set up
at suitable points. An Explosives Experimental Establishment, organised for
wartime work at Valcartier in Quebec, is still in existence as part of a Service
organisation. The council equipped large laboratories in Montreal for the
Atomic Energy Project and then created the permanent establishment at Chalk
River. The council also built radar laboratories near Ottawa, and cold weather
stations at Winnipeg for testing jet engines, naval research stations on both
coasts and, on the new site at Ottawa, a permanent group of nine buildings
with the necessary wind tunnels and other equipment for aeronautical and
engineering research. Shortly after the war, the council transferred responsibility
for Service research to the new Defence Research Board (see p. 15), which
also took over Service laboratories at Valcartier, Halifax, Ottawa and other
points. The Chalk River establishment, which had now acquired industrial
importance, was set up in 1952 as a Crown company with the title Atomic
Energy of Canada Ltd.

In 1946, a Division of Medical Research was established. This division has
no laboratories and its function is the administration of the council’s grants in
aid of medical research. The division was a development from the Associate
Committee on Medical Research which accomplished excellent work during
the war.

In 1947, the council established a Division of Building Research to study
broad problems of construction and to act as the research wing of the Govern-
ment’s Central Mortgage and Housing Corporation. In 1947, radio research,
which had engaged only a handful of staff in 1939, was associated with the
electrical engineering laboratories to form the Radio and Electrical Engineering
Division. ) =

In 1948, the Prairie Regional Laboratory, which was an outgrowth of the
Division of Applied Biology, was set up on the campus of the University of
Saskatchewan in Saskatoon. The council also set up the Atlantic Regional
Laboratory on the campus of Dalhousie University in Halifax in 1952. In the
same year the Division of Chemistry was divided_into two divisions, Pure and
Applied Chemistry. In 1955 the Division of Physics was similarly divided into
Pure and Applied Physics.

The greater propoition of the work in the laboratories is of an applied
pature, but in view of the importance of basic research, a FOHSlde}‘able amount
of this type of work is continually being done, partxf:ula}'ly in physics, chemistry

-and biology. The programme of basic research assists in theﬁ development of. a
supply of top ranking scientists, many of whom move &rom the council’s
laboratories to universities and to industry.
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As mentioned above, the council was concerned at- the beginning with. th_e
stimulation of research and the need for scientists and engineers, a1_1d thlS- is.
still one of the council’s chief functions. One important method for increasing
the supply of scientists has been the stimulation of research at the universities
through grants in aid of research and scholarships. During the year 1958/59 the

council spent $C 5-5 million in these operations. o .
The council staff numbers 2,426, of whom 517 are scw:ntlsts. In addition,
138 Post-Doctorate Fellows from a large number of countries make use of the

laboratories.

Defence Research Board

Four basic responsibilities set the pattern for the operations carried out by
the scientific staff of the Defence Research Board, an integral part of Canada’s
Department of National Defence and established in 1947.

These obligations comprise: the provision of sound scientific advice to the
Minister of National Defence, the Chiefs of Staff and to the Armed Forces;
meeting the research needs of the Armed Forces; contributing to the collective
security of Canada and the western world through fundamental and applied
research programmes; and encouraging research of defence interest within the
universities and through other agencies.

Policy and operational direction emanate from the Defence Research Board,
which comprises a chairman, vice-chairman, five ex officio members and a
number of appointed members, usually numbering seven.

The chairman, who sits on the Chiefs of Staff Committee with the same
status as a Chief of Staff, and the vice-chairman are full-time salaried members.
The ex officio members comprise the Chiefs of Staff for the Navy, the Army
and the Air Force, the Deputy Minister of National Defence and the President
of the National Research Council. The appointed members include a repre-
sentative of the Department of Defence Production, outstanding university
scientists and leading Canadian industrialists. All serve normally for three-year
terms. The chairman possesses many of the financial and other powers of a
Deputy Minister and reports directly to the Minister of National Defence.

Executive responsibility for carrying out the programme rests with the chair-
man who is assisted by several senior scientific officers and a senior admini-
strative officer through a management committee.

Eight headquarters directorates represent the numerous active scientific fields
of Canadian defence research and an additional two concern personnel and
general services. The Board’s eight research laboratories, located across the
country, are headed by chief superintendents or superintendents, depending on
their size. The smallest, which also provides research facilities for visiting
scientists, is the responsibility of an officer-in-charge.

Two senior scientific staff members are associated with the Canadian Joint
Staffs in London and Washington and are known as Defence Research Mem-
bers. Supported by their staffs, they faclhtate the passage of scientific informa-
tion between the board and appropriate research and development agencies in
the two countries concerned. _

Each of the three Chiefs of Staff is also provided with a scientific adviser
who ‘lives’ with the Service concerned, working directly with that Service and
the board, The incumbents are senior scientists who have risen to thejr posts
through the various echelons within the defence research organisation

Since 1947, the board has invested al?out $C 90 million in physical .assets
comprising well-equipped, permanent scientific laboratories. Of ijts total staff
of 2,800, 600 are professional scientists or engineers and 800 provide technical
support,
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The Defence Research Board activities have contributed usefully not only
to Canada’s defence programme, but also to defence science in general within
the NATO alliance and particularly in conjunction with the programmes of
the United Kingdom and the United States. ’

Nuclear Energy

At first, research and development work in nuclear energy was undertaken
jointly by Canada and the United Kingdom at Chalk River, Ontario. But, in
1946, this war-time partnership ceased with the setting up in Britain of the
Atomic Energy Research Establishment at Harwell, and, in 1947, the Canadian
National Research Council (NRC) assumed sole responsibility for the Chalk
River project. In 1952, control passed from the NRC to a new Crown company
—Atomic Energy of Canada Ltd. Under an Act passed by the Canadian Par-
liament in June 1954 to amend the Atomic Energy Control Act, 1952, the
organisation ‘Was again changed. The name of the Crown company controlling
the Chalk River project was changed to Nuclear Research Ltd., and a holding
company, called Atomic Energy of Canada Ltd., was formed to hold the stock
both of Nuclear Research Ltd., and of Eldorado Mining and Refining Ltd.,
the Crown company Whl_Ch, among other things, buys uranium ores and con-
centrates produced by private companies in Canada.

Canada’s atomic energy establishment, located in Ontario on the Ottawa
River five miles from the village of Chalk River, about 130 miles from Ottawa,
is engaged in four main activities:

(1) development of economic atomic power;

(2) fundamental research;

(3) operation of nuclear reactors and separation of nuclear fuels i
and uranium 233); (plutonjum

(4) production of radio-active isotopes and associated equipmen
therapy units for cancer treatment. VAR TS X

In 1946, an Atomic Energy Control Act was passed i ada *
provision fo_r the control and supervision of the d‘e,vesim;])nl)lz:nEa:fpplzilcag)min :111{;
use of atomic energy’. Under this Act the Atomic Energy Control Board was
created, Wlth two main powers: (1) to regulate the production and application
of materials relating to atomic energy, particularly fissionable materials; and

() to make and administer security regulations required by the Canadian
atomic energy programme.

Provincial Research Foundations and Councils

A number of Capac_iian provinces have research organisations, supported
largely by the provnpcxgl government and conducting research on provincial
problems. Each maintains an informatidn service for the benefit of industry
within the province: and thqse services work in close co-operation with the
Technical Information Service of the National Research Council and with
scientific branches of Federal Government departments.

The Research Council of Alberta, Edmonton, has been in existence since
1921. Its investigations cover a wide field including biological cycles, soil
conditions, uses for coal, problems connected with the oil and natural gas
resources, utilisation of tar sands, and studies of the development of hailstorms.
The Research Council has its own building on the university campus.

The British Columbia Research Council, Vancouver, was established in 1954
to co-ordinate provincial research, initiate industrial research, and assist in
developing research by means of scholarships and grants-in-aid. It does research

work in co-operation with an industry, or for specific firms, on a payment basis,
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or on the council’s own initiative. It has many interesting projects, particularly
in fisheries, forestry, agriculture and mining and the secondary industries. It
has had very rapid growth and is now established in its own laboratories at
the University of British Columbia.

The Nova Scotia Research Foundation, Halifax, was established in 1946. It
has no laboratories and its task is the stimulation of research in facilities already
established in the province. It also arranges for research to be done elsewhere
if necessary. It has arranged and financed surveys on minerals and other raw
materials for industry and collected primary data on mining, soils, lumber,
seaweed utilisation and land use in Nova Scotia. Its library and information
service are at the disposal of industry anywhere in the province.

The Ontario Research Foundation, Toronto, was established in 1928 for the
improvement of manufacturing and other industry and the development of
the natural resources of Ontario. This is a non-profit scientific organisation
which undertakes research on a fee basis with the object of assisting public
and industry in technological matters. Since it is established in a heavily indus-
trialised province, its facilities are kept busy. It provides a number of scholar-
ships-and grants in aid of research at universities in Ontario.

The Saskatchewan Research Council, Saskatoon, was set up in 1947 to foster
a programme of scientific and industrial research. Among its problems are
the geology of Saskatchewan, beneficiation of uranium and other ores, anti-
biotics in milk supplies, building foundations suitable for Saskatchewan soils.
Saskatchewan is primarily an agricultural province but industry is developing
and the council will be able to make good use of its laboratories, opened at
the University of Saskatchewan in 1958.

AUSTRALIA

The first scientific researches associated with Australia were the botanical
studies of Banks and the early explorers following the landing at Botany Bay
by Captain Cook in April 1770, and the subsequent settlement in 1778. It was
not until the last half of the nineteenth century that continuous scientific
research may be said to have started, with the foundation of the Universities
of Sydney, Melbourne, Adelaide, and Tasmania. Although the universities
were primarily concerned with teaching, research schools were formed and
during this period Australia made a substantial contribution to scientific know-
ledge in chemistry, physics, mathematics, geology and botany. In most cases
the development of the State agricultural departments followed.

It was during this early period that learned societies were first established in
Australia; the Royal Societies, the Linnean Society of New South Wales, and
the Australian Association for the Advancement of Science, which later became
the Australian and New Zealand Association for the Advancement of Science,
being amongst the first formed. The professional societies were not founded

il much later.
unﬁ: 1916, 15 years after federatipn, the Federal Government, following the
pattern set in Britain by the establishment of the Department of Scientific and
Industrial Research, formed an advisory coupcxl to consider the needs for a
similar scientific body in Australia. The council recommended the establishment
of a permanent Institute of Science and Industry, which was eventually formed
in 1921, The institute was later to develop into the Council for Scientific and
Industrial Research and then the Commonwealth Scientific and Industria?
Research Organisation. . .

The Australian National Research Council was also formed in 1921. This
body, comprising the Australian Fellows of the Australian and New Zealand
Association for the Advancement of Science, was the senior society devoted to-
the advancement of science in Australia, However, the council was not con-
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stituted in a way to meet the rapid scientific growth which has taken place
since the end of the second world war, and in 1952 it was replaced by the
Australian Academy of Science. The academy, which received its Royal Charter
in 1954, has as its broad objectives the promotion of science in Australia and
the establishment and maintenance of relations with overseas scientists.

Before the second world war, research into problems peculiar to Australia
-was confined principally to agriculture. Since 1940, problems involving the
physical sciences associated with defence and the developing secondary indus-
tries, have absorbed a large proportion of the national research effort. How-
-ever, secondary industries themselves have only begun to make a material con-
tribution to Australian scientific endeavour over the last ten years. Previously,
Australian industry had not thought it economic to conduct its own research—
Teliance was largely placed on overseas technical knowledge. A more recent
and important development has been the formation of research associations
financed by contributions from both Federal Government and private industry.

There is then, in Australia, a framework of scientific institutions broadly
similar to that found in other countries. This can be considered under four
‘headings, namely, the universities, departments and instrumentalities of the
State governments, Federal instrumentalities, and private industrial research.
“There are, in addition, a number of research institutes principally concerned
with biological or medical research which are attached to either the universities.
©or major public hospitals,

Universities

There are nine Australian universities. They are, in order of their foundation,
the universities of Sydney, Melbourne, Adelaide, Tasmania (Hobart), Queens-
land (Brisbane), Western Australia (Perth), the Australian National University
(Canberra), University of New South Wales (Sydney), and the University of
New England (Armidale, New South Wales). There is also at Canberra a
‘University College, at present associated with the University of Melbourne,
though due to receive independent status in 1960, In addition, the University
-of New South Wales has established a University College at Newcastle, NSW.
Tn Victoria, legislation has recently been passed to establish a second university
in that State. The new university is to be named after Sir John Monash, one
.of Australia’s most distingpished university men. He was a graduate of the
University of Melbourne in Arts, Law, Engineering, and served for a time
as Deputy-Chancellor. He was one of the outstanding Australian soldiers
during the first world war, but his greatest contribution was made in the period
following that war, when _he was chairman of the State Electricity Commission
of Victoria and responmble' for the development of the huge brown coal
rresources of the State and their employment for power generation and industrial
use.

The Australian National Univers_ity, which was established in 1946, is devoted
«entirely to postgraduate research in the medical, physical and social sciences
.and Pacific studies. The university’s primary function is to encourage and
provide facilities for postgraduate research both generally and in relation to
-subjects of importance to Australia. The former Federal Observatory at Mt.
‘Stromlo, Australian Capital Tgrrltory, which carries out co-operative studies
with the two State observatories at Sydney and Perth, is now part of this
-university.

The University of New South Wales, originally established as a technological
-university, was intended to meet the growing demand for research associated
with industrial development in New South Wales and to train graduates for
industry. However, it is now being extended to include the humanities and
mmedicine amongst its faculties.
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. The University of New England is primarily a rural uni.versity awarding
degrees in agricultural economics, rural science, and arts. Science was taught
at the Canberra University College for the first time in 1959.

Without exception, all university science faculties have associated post-
graduate schools. Details of graduate and postgraduate courses availaple are
set out in the Commonwealth Universities Year Book and in the university
handbooks. o )

The development of research schools has been encouraged in the post-war
years and in all Australian universities it is now possible for gradyates to study
for a doctorate research degree. In 1958, there were appro:gmately 1,975
bachelor degrees awarded in the sciences, medical and other associated faculties.
In the same year 215 higher degrees were granted. .

Australia, along with many other countries, requires additional professional
scientists, many of whom need postgraduate training, to undertake the task of
fully developing the country’s natural resources and to handle the increased
technological problems of modern industry. To provide this manpower, teaching
and research facilities of the universities must be expanded over the next few
years. This general problem was one aspect recently investigated by a com-
mittee, under the chairmanship of Sir Keith Murray, appointed by the Federal
Government to inquire into the needs and responsibilities of Australian

universities.

State Government Establishments

The scientific activities undertaken by the States of Australia are mainly
confined to individual development problems. In the first 150 years of
Australian development the two major economic factors controlling the
country’s growth were the establishment of the wool industry and the mining
industry. It is understandable, then, that the States’ Agricultural and Mines
Departments were established early in order to assist in the problems of both
industries. Soil conservation authorities, rivers and water supply departments
and similar bodiqs, which are associated with agricultural development, have
been established in recent years in some States. Other departments are con-
cerned with forestx_'y and fisheries. Development work in engineering, especially
in power production, has also presented many problems requiring scientific
examination. )

The research carried out by the State Departments of Agriculture is mainly
concerned with the elucidation of problems peculiar to a particular environ-
ment. They also accept responsibility for agricultural extension services. The
work of these departments has contributed greatly to Australia’s agricultural
development.

The mines departments of the individual States are also principally concerned
with local development—geological surveys and extraction processes for par-
ticular ores. An outstanding example is the work on uranium prospecting and
treatment undertaken by the South Australian Mines Department.

Federal Establishments

In the last thirty years the major development in Australian science has been
the entry of the Federal Government into most forms of scientific inquiry. The
best-known Government research organisations are: the Commonwealth!
Scientific and Industrial Research Organisation (CSIRO); the Australian Defence
Scientific Service of the Department of Supply; the Australian Atomic Energy
Commission; and the Bureau of Mineral Resources, Geology and Geophysics

lIn titles of organisations within A Ii
Gy onations i ustralia the word Commonwealth refers to the
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of the Department of National Development. Many other federal departments
conduct important research activities, The Department of Health has a number
of laboratories including acoustics laboratories, the Bureau of Dental Standards,
X-ray and Radium Laboratories, and the Commonwealth Serum Laboratories.
The Postmaster General’s Department also has large and well-equipped labora-
tories. The Snowy Mountains Hydro-electric Authority, which is responsible
for the development of a hydro-electric scheme in the Australian Alps, has
established a scientific research team to investigate engineering problems
peculiar to that region. Research by the Department of Bxternal Affairs is con-
cerned with physical and biological phenomena of Heard Island, Macquarie
Island, and the Antarctic continent.

The Commonwealth Scientific and Industrial Research Organisation is
governed by an executive of nine members appointed by the Federal Govern-
ment, who are responsible to a minister. The executive is assisted by an
advisory council comprising the chairmen of State advisory committees and
other persons co-opted because of their scientific knowledge. Members of the
executive are also members of the council. The powers and functions of the
organisation include the initiation and carrying out of research in connection
with, or for the promotion of, primary and secondary industries in Australia or
any territory of Australia, or in connection with any matter referred to the
organisation by the minister; the training of research workers, the making of
grants in aid of pure.scientific research, the testing and standardisation of
scientific apparatus and instruments, and the carrying out of scientific investi-
gations connectec_i with standardisation; the collection and dissemination of
information relating to §cieutiﬁc and technical matters; acting as a means of
liaison with other countries in scientific research, the establishment of industrial
research studentships and fellowships and the establishment of industrial
research associations in various industries,

As the organisation’s investigations cover the whole federation and as many
investigations—particularly those concerning the agricultural and pastoral in-
dustries—necessitate experimental work in the field, a number of branch

laboratories and field stations have been established in various parts of
Australia.

The head office of the organisation is in Melbourne and associated with it
are the central library, Agricultural Research Liaison Section, Industrial
Research Liaison Section, Editorial and Publications Section, Film Unit, and
Publishing and Translation groups. The organisation also maintains Australian
Scientific Liaison Offices in London and Washington.

The group laboratories comprise: The National Standards Laboratory, con-
sisting of the following divisions—Metrology, Physics, Electrotechnology;
Chemical Research Laboratories comprising the divisions of—Chemical Physics,
Mineral Chemistry, Physical Chemistry, and the following sections: Cement and
Ceramics, Chemical Engineering, Foundry Sands, Organic Chemistry; Wool
Research Laboratories comprising the divisions of—Protein Chemistry, Textile
Physics, Textile Industry.

The independent divisions. are_as follows: Plant Industry; Entomology;
Animal Health and Production; Biochemistry and General Nutrition; Soils;
Forest Products; Food Preservation and Transport; Fisheries and Oceanography;
Radiophysics; Tribophysics; Building Research; Mathematical Statistics;
Meteorological Physics; Land Research and Regional Survey; Tropical Pastures.

The following are independent sgctifms: Irrigation Research Stations; Fodder
Conservation; Ore-Dressing Investigations; Mineragraphic Investigations; Dairy
Research; Coal Research; Physical Metallurgy; Wildlife Survey; Animal
Genetics; Agricultural Research Liaison; Bngineering; Industrial Research
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Liaison; Soil Mechanics; Upper Atmosphere; Wheat Research Unit; Editorial
and Publications.

In addition, regional centres (co-operative research units staffed with officers
from the appropriate specialist divisions) to study the problems_of a particular
region, have been established in Tasmania and Western Australia.

The chiefs of these divisions and the officers in charge of the sections have a
large degree of autonomy in the planning of the research programme. They
are responsible directly to the executive.

The total staff is approximately 4,000, of whom some 1,400 are professional
scientists. The annual budget is of the order of £A8 million; the greater part
of this finance is provided by the Federal Government. However, support is also
given by agricultural and pastoral organisations and by industry.

The CSIRO is also associated with a number of autonomous research associa-
tions, e.g., the Leather Research Association, the Bread Research Institute,
the Wine Research Institute, and the Coal Research Association. These are
financed by private industry but receive grants from the Federal Government.

Two research tools of major significance in the scientific world currently
being developed by CSIRO are the 210-ft.-diameter radio telescope being con-
structed at Parkes, New South Wales, for the Division of Radiophysics, and the
phytotron being constructed for the Division of Plant Industry at Canberra.
The surface accuracy of the radio telescope and the precision with which it
can be directed will make it one of the most advanced instruments of its kind
in the world. Designs and specifications for the telescope were prepared by a
United Kingdom firm of consulting engineers, and electrical control gear
supplied by the UK firm of Associated Electrical Industries Ltd. The phytotron,
to consist of a number of cabinets each capable of operating over a very wide
range of climatic conditions, will greatly facilitate plant research being under-

taken in Australia. L. .
The Australian Defence Scientific Service of the Department of Supply is

responsible for all scientific and technical research associated with Australia’s
defence requirements. The service has three main laboratories—the Weapons
Research Establishment at Salisbury and Woomera, South Australia, the
Aeronautical Research Laboratories at Fisherman’s Bend, Victoria, and the
Defence Standards Laboratories at Maribyrnong, Victoria; this laboratory also
has branches at Alexandria, New South Wales, and Finsbury, South Australia.

The work of the three laboratories includes research into high-speed aero-
dynamics, electronics, long-range guided weapons, rocket propulsion, the
chemistry and physics of special materials and problems of iustrumentatio’n

The service employs some 550 scientists. Much of the work, especially ihat
of the Weapons Research Establishment, is carried out in co-operation with
United Kingdom establishments.

The Australian Atomic Energy Commission was established in 1953, The
commission undertakes and encourages the exploration, mining and treatment
of uranium and associated ores, and supervises the sale of these minerals in
the Commonwealth. In these functions it co-operates with other Commonwealth
and State authorities. The commission is also-responsible for the development
and operation of nuclear energy producing equipment and for scientific research
in nuclear science. It arranges for the training of research workers in nuclear
science and each year award§ a number o_f research scholarships. Jt also
co-operates with the universities. Aq orgamsation known as the Australian
Institute of Nuclear Science and Engineering has been formed jointly by the
commission and the universines. to permit training and research in nuclear
science and technology. The institute has its headquarters at the Commission’s
main laboratory at Lucas Heights, qu South Wales. The commission has
established at this laboratory an experimental reactor known as the HIFAR
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reactor (see R.3928 Nuclear Development and Co-operation in the Common-
wealth). The dissemination of information on nuclear science by publication
and through an advisory service is also a function of the commission.

The Bureau of Mineral Resources, Geology and Geophysics is concerned
with investigations related to the search for metalliferous and radioactive ores,
coal, oil and water both in Australia and its territories. In this it works in close
collaboration with the Mines Departments of the States, and the Administration
of the Territories.

In addition, the bureau is responsible for magnetic and gravity surveyé, and

engineering and military geophysics. In connection with this work it maintains
several geophysical observatories.

Industry

Only recently have private industrial concerns in Australia started to invest
in scientific research. A notable exception is the sugar industry, which has
maintained private resgarc_h laboratories since before the second world war.

A survey by the Instltunop of Engineers, Australia, of research by Australian
industry in 1955, revealed it to be less in Australia than in Britain, America
or Canada. The 104 firms covered by the survey had an annual value of pro-
duction of £A500 million and spent £A17 million per annum on scientific
research. The ratio of research expenditure to turnover was 03 per cent. Cor-
responding figures for British industry were 3-1 per cent (1955) and American
industry 2-0 per cent (1955).

Most of the large industries employ scientifically trained staff for routine
control of processes, bl}t some of the larger companies have active research
departments. In many instances the research programme consists of ‘trouble-
shooting’ for production activities or the conversion to Australian conditions of
processes developed by companies overseas. However, in several industrial
laboratories—covering the chemical, pharmaceutical, sugar, paper, mining,
and steel indgstnes—_original investigations of high calibre and fundamental in
nature are being carried out. There is every reason to believe that the post-war
development in industrial research will continue,

In addition to the research associations which receive Government assistance,
a number of privately financed laboratories have been formed—Coal Research

Limited, the National Gas Association of Australia, and the Sugar Research
Institute.

Scientific Publications

Although Australian scientists publish widely in overseas journals, many
publications are produced by Australian scientific bodies, e.g., the State Depart-
ments of Agriculture, CSIRO, the universities, the Australian Atomic Energy
Commission, and learned p}'ofessional societies, In addition, a series of
Australian scientific journals is published by CSIRO in collaboration with the
Australian Academy of Science, the universities and professional institutes.
These journals are the Australian Journal of Physics, the Australian Journal of
Chemistry, the Australian Journal of Biological Science, the Australian Journal
of Applied Science, the Australian Journal of Agricultural Research, the

Australian Journal of Marine and Freshwater Research, the Australian Journal
of Botany, and the Australian Journal of Zoology.

NEW ZEALAND

New Zealand was the first Commonwealth country to open (in 1928) a scien-
tific liaison service in London, and links between New Zealand and United
Kingdom science are particularly strong. The most important step forward in
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organising New Zealand’s scientific research, namely, the formation of the
Department of Scientific and Industrial Research (DSIR) in Octqber 19?.6, was
largely the result of a report by the then secretary of the United Kingdom
DSIR, Sir Frank Heath. ) .

Before the foundation of the DSIR, scientific research was _carn.ed onin a
number of scattered institutions and in the colleges of the University of New
Zealand. The responsibility for most of this work now rests on.DSIR, governed
by a Council of Scientific and Industrial Research, which is itself responsible
to a Minister of the Crown.

Other Government organisations carrying out research are the Department
of Agriculture, the New Zealand Forest Service, the Fisheries Branch of the
Marine Department, the Central Laboratory of the Ministry of Works, and the
Medical Research Council of the Health Department.

Research work into the problems of particular industries is carried out by
co-operative research associations which are organised on a similar basis to
those in the United Kingdom.

Research of a more fundamental nature is carried out in the science faculties
of the four universities and in the two agricultural colleges.

Other organisations carrying out research are the New Zealand Dairy Board
and the Cawthron Institute, both of which receive a subsidy from the Govern-
ment, and the larger museums.

The oldest scientific institutions in New Zealand are the New Zealand
Geological Survey and the Dominion Laboratory. The former was established
in 1865, and, to help with the expansion of its chemical activities, the Colonial
Laboratory came into existence in the same year, its name being changed to
Dominion Laboratory in 1908. Both these institutions are now part of DSIR.

The Universities

The University of New Zealand was founded by the New Zealand University
Acts of 1870, 1874 and 1875, and consists of four University Institutions, each
of which, besides providing the usual university courses, specialises in certain
branches of study.

The University of Otago, Dunedin, founded in 1869, has medical and dental
schools and schools of mining and metallurgical engineering, home science, and
physical education. The University of Canterbury, Christchurch, founded in
1873, has a school of engineering (mechanical, electrical, chemical, and civil)
and a school of fine arts. The University of Auckland, founded in 1882, has,
schools of architecture, fine arts, and engineering (mechanical, electrical, and
civil), and a postgraduate school of obstetrics and gynzcology. The Victoria
University of Wellington, fourided in 1897, specialises in law and has schools
of political science and public administration and of social science. Associated
with the University of New Zealand, though separately governed, are two
agricultural colleges specialising in higher agricultural education—Massey Agri-
cultural College, near Palmerston North (North Island), and Canterbury
Agricultural College at Lincoln, near Christchurch (South Island), Encourage-
ment in the development of higher agricultural education is given through
Government grants to these colleges, and various research projects undertaken
by them are aided by expert assistance and grants from the DSIR.

Department of Scientific and Industrial Research

When the department was set up in 1926 its nucleus was formed by the
laboratories and scientific services transferred from other State departments
These were the Dominion Laboratory and Dominion Observatory from the
Internal Affairs Department, the New Zealand Geological Survey from the
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Mines Department, the Meteorological Office from the Marine Department,
and the Apia Observatory from the External Affairs Department.

With the separation of Soil Survey from New Zealand Geological Survey (in-
1936) and the formation of the Plant Diseases, Grasslands, Agronomy, Botany,
and Entomology Divisions of the Plant Research Bureau, nearly all the main
branches of the d_epartment became recognisable with those of today. The
present largest unit—the Dominion Physical Laboratory—did not come into
existence until 1939, and owed its rapid expansion to the war needs of the
country.

Since the war several new divisions have been established.

The Fats Research Laboratory, which had been a section of the Dominion
Laboratory, was set up as a separate branch in 1946 to conduct research of a
fundamental nature on fats of animal, vegetable, and marine origin.

The Auckland Industrial Development Laboratories were established in 1947
‘to provide a researcfh service to industry in the Auckland area.

In 1948, the Fruit Research Division was formed to co-ordinate the work
being done on fruit research in the department and in collaboration with the
‘Cawthron Institute.

The Applied Mathematics Laboratory w i e
S B i S y was formed in 1949 to take the pla

II}( 135'1, ﬂ:ie Geophysics Division was set up to co-ordinate the geophysical
work being done at the Seismological, Geophysical, Magnetic, and Oceano-
_graphic Observatories, and by the Geophysical Survey.

In 1958, a Division of Nuglear Sciences was formed and in 1959 its functions
‘were taken over by the Institute of Nuclear Sciences.

InG195% t!le ggvy Zealand Oceanographic Institute, previously a section of
the Geophysics Division, becamp a separate branch, while, in 1959, an Antarctic
_D1v1snon was formed to co-ordinate the research work being done in the RoSs
Dependency.

Broadly flpeaklrlg(,1 the_DSIR_ undertakes research for the benefit of the
primary and secondary industries of New Zealand and carries out surveys
related to the utilisation of the country’s natural resources. Although most of
the research is of an applied nature, the solution of many problems, particularly

in the field of agriculture, require fundam .
ackground information. ental research to provide the necessary

At the present time the department comprises the following units:

Unit . Location of Chief Centre
Animal Ecology Section .. .. . Wellington

Aantarctic Division .. .. Wellington

Applied Mathematics Laboratory .. .. Wellington

Auckland Industrial Development Laboratories Auckland

Botany Division .. .. e .. Lincoln

.Crop Research Division ..

Dominion Laboratory

Dominion Physical Laboratory

Entomology Division

Fats Research Labgr.atory
Fruit Research Division ..

.Geophysics Division
‘Grasslands Division
Hop Research Station
Information Bureau

Institute of Nuclear Sciences

Lincoln
Wellington; Lower Hutt
Lower Hutt
Nelson
Wellington
Auckland
Wellington
Palmerston North
Riwaka; Nelson
Wellington
Lower Hutt



Location of Chief Cenire

Unit
New Zealand Geological Survey . Lower Hutt
New Zealand Oceanographic Institute . . Wellington
Plant Chemistry Division . @ Palmerston North
Plant Diseases Division . . ; Auckland
Scientific Liaison Service .. i3 .. Wellington; London;
Washington
Soil Bureau - i - - Wellington
Tobacco Research Station e =i .. Motueka, Nelson
5 .. Christchurch

Wheat Research Institute

Industrial Research Associations

The DSIR has sponsored the establishment of co-operative research associa-
tions in both primary and secondary industries. In primary industries there are
the Wheat, Dairy, and Meat Industry Research Institutes, and in secondary
industries there are four research associations—Leather and Shoe, Pottery and
Ceramics, Wool Industries, Fertiliser Manufacturers—and a Research Institute
of Launderers, Drycleaners and Dyers.

In 1944, a manufacturers’ research committee was set up to co-ordinate the
work of the existing research associations and to encourage more research in
industry.

A very limited amount of research is done in the laboratories attached to
some of the larger industrial organisations such as oil companies and paint

manufacturers.

Engineering Research
Investigation into engineering problems is undertaken by the Central Labora-

tory of the Ministry of Works. This laboratory, which is divided into four
sections—Soils, Concrete, Hydraulics, and Structural Engineering—confines its
investigations to problems facing the Ministry of Works in its building pro-
gramme. Some research into soil conservation and flood control is done by the
Soil Conservation and Rivers Control Council, established in 1941, and this
organisation has also successfully promoted the wide use of the aeroplane in

agriculture in New Zealand.

Nuclear Research

Research into nuclear science is carried out mainly by the DSIR under the
guidance of the New Zealand Atomic Energy Committee, set up in 1958, As
indicated above, the Institute of Nuclear Sciences established in 1959 took over
the functions of the Division of Nuclear Sciences of DSIR. Its purpose is to
undertake research on isotopes and radiation generally, and to install and
operate a 3 million electron volt (MeV) van de Graaff accelerator, and later,
a 1 megawatt swimming pool reactor. It will introduce the tools and techniques
of nuclear science into primary and secondary industry. It will also provide
facilities for co-operative research between university and DSIR scientists on
expensive pieces of equipment at present not available to individual groups of

scientists,

Defence Research
'I"he Royal New Zealand Navy has a Naval Research Laboratory in Auckland
which undertakes scientific research and development in some sections of

oceanography for the Navy. -
No classified work is undertaken in DSIR, although this department does.

shoit-term investigations for the Services upon request.
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The secretary of DSIR and the three Chiefs of Staff form the Defence Science
Policy Committee and advise the Government on matters of defence science. -
They also are the official body through which New Zealand maintains liaison
with such Commonwealth bodies as the Commonwealth Advisory Committee
.on Defence Science (CACDS). The Policy Committee also has control of the
Defence Scientific Corps, which is made up of graduates on short-service com-
missions in the three Services who after post-graduate training do defence

research in New Zealand and elsewhere in the Commonwealth. The established
strength of the Corps is 30. ) :

Mining Research

Research has been going on in the School of Mines and Metallurgy in the
Faculty of Technology, University of Otago, continuously since the war.

Mineral engineering research is limited to batch-scale investigations such as
the separation by flotation of talc-magnesite deposits, various investigations
on road-metal beneficiation, gravity concentration of scheelite, the suitability
of clays for l_)loatmg, and the_upgrading of raw material for the cement industry.

Research in coal mining is continuously going on, financed from the Coal
Mines Welfare and Research Fund. It includes experimental work in field and
laboratory on such problems as spontaneous heating, water infusion, atmo-
spheric dust, ventilation measurements, and methane drainage.

The Surveying Department has begun a long-range precise investigation into
the rate at which the Alpine Fault is moving. A great many of the mineral
prospects in New Zealand have been assessed economically, and also others in
the Pacific Islands and Australia, a very thorough study of mineral valuation
methods has been made, and the school has been closely associated with the
development of hydraulic methods of coal mining.

Triennial Mineral Conferences are held (1950, 1953, 1956, 1959) and are
very widely attended both from New Zealand and overseas. The Proceedings
of these conferences fill what was formerly a wide gap in the documentation
of the New Zealand mineral industry, and are becoming widely known overseas.

Branches of the DSIR engaged on various aspects of research related to
mining include the Geological Survey and the Dominion Laboratory.

Agricultural Research

A good deal of agricultural research is conducted under the various divisions
of the Department of Agriculture.

The Animal Research Division works in co-operation with the Animal
Industry, Dairy, and Farm Advisory Divisions and also collaborates with other
institutions engaged in amm:.a.l Tesearch, notably DSIR, Massey and Canterbury
Agricultural Colleges, and industry research organisations. The division has
well-equipped laboratories at its research stations at Wallaceville and Ruakura.
‘Wallaceville is concemec.l mainly with animal disease and diagnostic work, and
Ruakura mainly with animal nutrition and breeding, At both stations, diagnostic
centres to service the veterinary profession are established and there is a sub-
station of Wallaceville at Taieri, near Dunedin.

The Farm Advisory Division is concerned with research and advisory work
in soil management, crop and pasture prodiction, and farm management. A
field staff of farm advisory officers acts as a link between the research stations
and farmers. The division has sections devoted to seed certification and
agronomy, field experimental work, soil conservation, and rural sociology. It

" controls the following stations : Seed-testing Station, Palmerston North; Rukuhia
Soil Research Station, Hamilton; Experimental Area, Marton; Phormium Plan-
tations, Moutoa; Floek House Farm of Instruction, Bulls; Winchmore JIrriga-
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tion Research Station, Ashburton; and Invermay Research Station, Taieri, with
which is associated the Wallaceville sub-station veterinary diagnostic centre.
Soil erosion problems are investigated at a number of conservation reserves

throughout the country.
The Horticultural Division is associated with field investigations including

disease control and management aspects of horticultural production, and carries
out inspection and advisory services to commercial fruit and vegetable pro-
ducers, nurserymen, home gardeners, and bee-keepers. The Te Kauwata
Horticultural Station, in the Waikato district, is devoted to wine-growing and
wine-making, and the Levin Station in the Wellington district to research, mainly
relating to berry fruit production. '

The Animal Industry Division, in association with its advisory and regulatory
functions in regard to the livestock industry, carries out field investigations and
research into animal health and management problems, noxious animal control

on farm lands, and wool production.
The Dairy Division, in association with its advisory and regulatory functions

in regard to the dairy industry, carries out field and factory investigations into
dairy produce quality and processing and chemical analytical studies of produce
and water supplies.

Research into some problems of the dairy industry is also carried out by
the New Zealand Dairy Board, which is an organisation financed by a levy on
butter manufactured and also subsidised by a Government grant. It undertakes
research aimed at improving the genetic quality of dairy stock in New Zealand.
It also investigates methods of improving the technique of artificial insemina-
tion.

Another organisation dealing with agricultural research is the Cawthron
Institute, Nelson. Until recently it undertook research over a wide range which
included entomology, mycology, plant/soil relationships, and plant nutrition.
It has now been reorganised and in future will concentrate on plant nutrition

problems, mainly from a biochemical angle.

Forestry Research
The Forest Research Institute (Rotorua) of the New Zealand Forestry

Service, which was first established in 1947 as a Forest Experimental Station
now investigates all aspects of silviculture, forest pathology and management as’
they apply to New Zealand. It also deals with the utilisation of forest products,
and, in particular, the question of timber preservation, and administers the

National Forest Survey.

Fisheries Research

The Fisheries Research Laboratory (Wellington) of the Marine Department
carries out research into problems of marine and freshwater fisheries in New
Zealand. In the marine field, research i§ concerned primarily with the life
history, growth, and migration of the pnncipal commercial species of fish—
schnapper and tarakihi. Work is also carried out on the most important
invertebrates—crayfish and oysters. Freshwater research is directed mainly at

the introduced fish species, particularly brown and rainbow trout,

Research jn Museums
Research jis carried out at the museums at the four main centres. The
Dominjop Museum is under Government control, but those in the othel: three
centres are administered by special Museum Boards. Research is concerned
mainly with (1) systematics, and population and distribution surveys of speci
of fauna found in New Zealand and in the surrounding South Pacific are;s
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and (2) studies of the ethnology and archzology of the same area. Some
systematic work is also done on botanical species. -

Medical Research

Under the Medical Research Council Act, 1950, a Medical Research Council
was established as a corporate body with the following functions:

(@) To foster medical research and to prepare and publish such reports on

these matters as may in its opinion be necessary or of value to teachers
or other persons.

(b) To furnish information, advice and assistance to persons and organisations
concerned with medical research.

This council took over and developed the work of the Departmental Com-
mittee, bearing the same name, which had been in existence since 1938. At
the end of 1959 research in the following was in progress : chest diseases; clinical
medicine; dentistry; endocrinology; hydatids; Island Territories research;
microbiology; neuropathology and neurophysiology; nutrition; obstetrics;
psychiatry; surgery; toxicology; pathology.

The council maintains liaison with the research work being carried out by
the Travis Trust Laboratory for tuberculosis research and the New Zealand
Branch of the British Empire Cancer Campaign Society.

The council administers the Medical Research Endowment Fund, from which
annual expenditure of £100,000 is incurred in supporting research projects at
the University of Otago, the University of Auckland, and the institutions of
the Auckland Hospital Board.

The council employs a staff of 90 full-time workers, and some 40 associated
workers contribute to the activities of the 14 research committees established
by the council.

The council is empowered to receive bequests and donations to the Fund for
furthering the objects of the council as set out in the Medical Research Council
Act, 1950.

The National Health Institute, Wellington, established in 1954, is the Health
Department’s unit for research into public health problems. The institute, in
addition to its diagnostic services in bacteriology and virology, provides for
hospitals a reference laboratory for the identification of organisms of medical
interest. The Health Department is also responsible for the Dominion X-ray
and Radium Laboratory, Christchurch, which among other work calibrates
and inspects regularly all X-ray installations in the country and is responsible
for monitoring air, water, and soil for radio-active contamination. The staff of
the laboratory also visit all places where radio-active substances are used,
regularly checks the amount of radiation received by all radiation workers, and
advises on radiation protection.

Scientific Publications

The main scientific journals for the publication of research papers are the
Transactions of the Royal Society of New Zealand and the three journals issued
by the DSIR, viz., the New Zealand Journal of Agricultural Research, the New
Zealand Journal of Science, and the New Zealand Journal of Geology and
Geophysics. These three journals replace the New Zealand Journal of Science
and Technology, which ceased publication in 1957.

In addition, the DSIR issues a departmental bulletin series, a geological
bulletin series, a palzontological bulletin series, a soil bureau series, and an
information series.

SOUTH AFRICA

Before the Union was formed in 1910, systematic research in South Africa
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was confined to museums and universities, but since then the Government has
gradually emerged as the chief sponsor of scientific research.

At first only two Government departments, those of Agriculture and Mines,
were much concerned, the latter chiefly on the geological side. The Research
Grant Board, established under the Department of Mines and Industries in
1918, and transferred in 1933 to the newly created Department of Commerce
and Industries, served all branches of the Government and all organisations in
South Africa. In 1938, the Board became the National Research Council and
Board, under the Department of Education. It continued to devote most of its
attention to the natural sciences but set aside a small part of its funds for social
research, supplementary to that subsidised through the South African Council
for Educational and Social Research.

After the second world war, the functions of these bodies were taken over
by two new organisations, the Council for Scientific and Industrial Research
(CSIR) and the National Council for Social Research.

At present research in agriculture and mining is still organised separately
from that carried on by the two main research bodies.

There are also several research institutes with direct Government support.
The Fuel Research Institute is financed by a levy on coal production and a pro
rata subsidy from the Department of Commerce and Industries, and the Wattle
Research Institute by the wattle growers and the Department of Forestry. The
South African Institute for Medical Research, established in 1912, receives equal
grants from the Transvaal Chamber of Mines, the Union Government and the
CSIR. Others, such as the research laboratories of the Transvaal Chamber of
Mines, the Diamond Research Laboratory and the Sugar Experiment Station,
are financed entirely by the industries they serve.

Agriculture, Forestry and Fisheries

The Department of Agriculture conducts research through nine divisions in
Pretoria, Agricultural Research Institutes at the University of Pretoria and the
University of Natal, the Stellenbosch-Elsenburg Colleges of Agriculture, the
Western Province Fruit Research Station at the University of Stellenbosch and
a Locust Administration in Pretoria. The Department of Forestry has two
research institutions in Pretoria, and the Department of Commerce and Indus-
tries runs a research organisation in the Division of Fisheries. Meteorological
research is conducted under the Weather Bureau of the Department of Trans-

port.

Mining

The Department of Mines is responsible for a Geological Survey Division, a
Government Metallurgical Laboratory at the University of the Witwatersl-ahd
in Johannesburg, a Government Mechanical Laboratory, a Silicosis Medical
Bureau and a Miners’ Phthisis Prevention Committee.

Council for Scientific and Industrial Research

The Council for Scientific and Industrial Research (CSIR), a corporate body
established by the South African Parliament in October 1945, is responsible for
all Government-sponsored research in relation to industry, except fuel research
and metallurgical research. CSIR’s position approximates in many respects to
that of 3 Government organisation, but its employees are not civil servants

The first laboratories to become fully operative were the National Builéin
Research Institute and the Telecommunications Research Laboratory, the nuclegi
of which had been set up during 1945 under the Department of Commerce and
Industries and the Department of Defence respectively. These were followed
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during 1946 by the National Physxcal Laboratory and the National Bureau
for Personnel Research.

In common with similar organisations in other Commonwealth countries—
for example, the Department of Scientific and Industrial Research in the United
Kingdom—the CSIR promotes co-operative industrial research by helping to
finance industrial research associations. These associations (as in the United
Kingdom) draw their funds partly from the industries concerned and partly
from CSIR.

The Leather Industries Research Institute at Grahamstown was the first such
association to be formed, and it has been followed by the Fishing Industry
Research Institute, the Paint Industries Research Institute, and, during 1952, by
the Wool Textile Research Institute. The institutes are independent bodies
operated by boards of control, on which CSIR has only minor representation.

Today the CSIR organisation incorporates:

Nine national laboratories
National Physical Research Laboratory
National Chemical Research Laboratory
National Nutrition Research Institute
National Building Research Institute
National Mechanical Engineering Research Institute
National Institute for Road Research
National Institute for Personnel Research
National Institute for Telecommunications Research
National Institute for Water Research.
Five industrial research institutes
Fishing Industry Research Institute
South African Wool Textile Research Institute
Leather Industries Research Institute
Sugar Milling Research Institute
Paint Industries Research Institute.

Twenty-two research units
Amcebiasis Research Unit
Anasthetic Deaths Research Project
Arthropod-Borne Virus Diseases Research Unit
Bilharzia Natural History Unit
Cardio-pulmonary Research Unit
Cardio-vascular Pulmonary Research Group
Clinical Nutrition Research Unit
Degenerative Diseases Research Group
Dental Research Unit
Endocrine Research Group
Heart Research Unit
Human Biochemistry Research Umt
Nutrition and Dental Health Research Unit
Nutrition Research Unit
Oceanographic Research Group
Pneumoconiosis Research Unit
Prison Research Group on Diet and Metabolism
Research Group for the Study of Ageing
Research Group to study the Biological Effects of Ionising Radiation
Research Group to study Sunlight Reactions of the Skin
Tuberculosis Research Unit
Virus Research Unit.

The council has also built up an extensive library of scientific literature which
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is now considered to be the central scientific library and scientific information
bureau for South Africa. The library includes works on both pure science and
technology and these are available on loan to scientists and technologists all
over the Union. It also offers a microfilm service which obtains for inquirers
single photographic copies of articles in periodicals not available in the Unipn.

To help maintain the free flow of scientific information between working
scientists, the council has established scientific liaison offices in London and
Washington, and in Cologne in the German Federal Republic. These also act
as sources of information on scientific matters in South Africa. )

Furthermore the CSIR is the organisation which, on behalf of South Africa,
ad!leres to the International Council of Scientific Unions (ICSU) and its affiliated
unions.

The council also grants extended assistance to postgraduate students and
senior research workers in the universities. The purposes of these postgraduate
research bursaries are: (1) to ensure that senior research scientists of proven
ability are given the opportunity to continue their researches effectively; and
(2) to provide an adequate supply of trained research workers imbued with
enthusiasm for research as a career.

A general review of its activities is given in the annual reports of the CSIR,
to which the reader is referred for fuller information.

National Council for Social Research

The National Council for Social Research, in Pretoria, was created by the
Minister of Education in April 1946, to promote, organise, co-ordinate and
assist educational, sociological and humanistic research on a national basis, but
not to dominate or monopolise the field. It encourages research projects and
the training of highly qualified research workers by means of grants, scholarships
and fellowships to selected individuals for attachment to university departments,
Government departments and other institutions. It also provides library and
information services.

Secretarial duties for the council are carried out by the National Bureau of
Educational and Social Research, Pretoria, which also itself undertakes research
in education and psychology, physical education and native education, serves
as a central clearing house for information on education and research in South
Africa and acts as a liaison with foreign educational and cultural organisations,

Nuclear Energy

An Atomic Energy. Board was set up in 1949 to exercise general control over
atomic energy work in So_uth Africa and, in particular, to promote prospecting
for uranium and the mining and refining of ores. The board inaugurated in
1950 a £50 million scheme for installing the necessary plant to produce uranium
concentrates as a by-product from gold mines. The scheme has been supported
by an agreement with the Combi.ned D:evelopment Agency [see RF.P. 4192
Nuclear Energy in Britain] which is providing finance and to which the board
is selling uranium over a ten-year period. In the summer of 1955, a repre-
sentative mission from South Africa visited the establishments of the United
Kingdom Atomic Energy Authority, with which it discussed broad lines of
development of the peaceful uses of atomic energy in South Africa.

INDIA

EHCOuraged by notable achievements in scientific research during the period
of the first five-year plan, the Government of India has provided considerable
fupds for the furtherance of scientific research, development programmes of
existing scientific and technical institutions and for the setting up of a number
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of new institutions. Almost all the existing institutions are fully or partly
financed, directly or indirectly, by the Central Government.

One of the first organisations in India to conduct research is the Geological
Survey which was founded in 1851, before the establishment of the oldest
universities, viz., the Universities of Calcutta, Bombay and Madras. Its main
purpose was the preparation of a geological map of India and the appraisal of
the country’s mineral deposits.

Agricultural research began with the establishment at Poona in 1889 of a
Central Veterinary Research Institute. This was moved to Mukteswar in the
United Provinces (now Uttar Pradesh) in 1893. A Central Agricultural Research
Institute formed at Pusa, Bihar, in 1903, was later moved to New Delhi and
renamed the Indian Agricultural Research Institute.

Medical research dates from the introduction of western medical services in
the nineteenth century. In 1845, Surgeon Major Dempster, in the course of
investigations into malaria in the Punjab, introduced what is known as the
‘spleen rate’ as a measure of malarial endemicity. This has since become the
main yardstick for measuring the incidence of malaria in many parts of the
world. In 1906, a Central Research Institute was established at Kasauli, followed
by similar institutes in Bombay and Madras. In 1912, the Indian Research Fund
Association (now known as the Indian Council of Medical Research) was
founded to foster and co-ordinate medical research, In 1921, the School of
Tropical Medicine was established at Calcutta and, in 1925, the Nutritional
Research Laboratory at Coonoor. The work in India of Sir Ronald Ross (the
discoverer of the transmission of malaria through mosquitoes) was crowned by
the opening, in 1926, of a Malaria Research Bureau at Kasauli, which later
became the Malaria Institute of India with headquarters at Delhi. Later, in the
1940s, the All-India Institute of Hygiene and Public Health was established at
Calcutta for the training of public health workers and research into problems
of preventive medicine.

The promotion and co-ordination of scientific and industrial research in
general became the responsibility of the Council of Scientific and Industrial
Research, an autonomous non-official organisation set up in 1940 by the
Government of India.

The present organisation of scientific research in India is perhaps more varied
and complex than in other Commonwealth countries. But almost all the research
institutes are, to a greater or lesser degree, under the sponsorship and control of
three Central Government Ministries, viz., the Ministries of Food and Agricul-
ture, Health, and Education and Scientific Research. These Ministries provide
five-year block grants to the Indian Council of Agricultural Research, the Indian
Council of Medical Research and the Council of Scientific and Industrial
Research, respectively. The latter bodies are autonomous and use the grants to
sponsor research in different institutes and at the universities.

Agriculture

The Indian Council of Agricultural Research (ICAR) was brought into being
as a Registered Society in 19?9 to develop and co-ordinate agricultural research
and to disseminate research information. Under its =gis an Indian Council of
Agricultural Education has been set up to co-ordinate agricultural and animal
husbandry education.

The ICAR does not maintain any research laboratories of its own but finances
research schemes in central and State research institutions, universities and
private laboratories. There are six central research institutes: the Indian Agri-
cultural Research Institute, the Indian Veterinary Research Institute, the Central
Dairy Research Institute, the Central Rice Research Institute, the Central Potato
Research Institute and the Indian Institute of Sugarcane Research.
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In addition, there are a number of autonomous commodity committees for
supervising research in cotton, jute, sugar, coconut, tobacco, oilseeds, areca nut
and lac. Many of these committees have research laboratories.

The ICAR, originally financed entirely by the Central Government, now
obtains its revenue from a ‘cess’ (or duty) levied on the export of certain
agricultural commodities (e.g., pulses, spices) not otherwise subject to export
duty. Some of the commodity committees are similarly supported by a ‘cess’ on
commodities with which they are concerned (e.g., on lac).

Some assistance to research is provided by the activities of the Central
Ministry of Food and Agriculture, Directorates of Plant Protection and Plant
Quarantine, Economics and Statistics, and Marketing and Inspection, although
they do not generally undertake original investigations.

The Forest Research Institute and College is one of the leading centres of
forestry education and research in the world. It is under the control of the
Ministry of Food and Agriculture. The work undertaken in the institute is
meant primarily to deal with the forestry problems and forestry products
research peculiar to India and the neighbouring countries. The institute also
serves as a training centre for students and workers from India and neighbouring
countries. In 1951, the institute was recognised by the Food and Agriculture
Organisation (FAO) of the United Nations as a centre for technical training in
forestry for the south-east Asian Region.

A network of organisations co-ordinated by the Central and State Informa-
tion Committee makes research information available,

Medicine

The most important agency dealing with medical research in India is the
Indian Council of Medical Resear_ch, an autonomous body, which was founded
in 1911 under the name of Indian Research Fund Association. The chief
objects of this council are:

(1) To initiate, aid, develop and co-ordinate medical research in India, to
promote special inquiries and to assist institutions in the study of diseases,
their prevention, causation and cure;

(2) to publish papers or periodicals in furtherance of the objects of the
council and to propagate knowledge regarding the causation, mode of
spread and preventive measures appropriate to diseases, especially those
of a communicable nature;

(3) to finance research inquiries.

The council has been dependent for its activities on
ment of India. Co-ordination between the council an%:lra?l:: f:reonrgatlhzglo;i;?;
laboratories and Public Health Department is maintained through (1) the
Director-General of Health Services, who is the chairman of the Scientific
Advisory Board of the council and is responsible in regard to matters con.
nected with the health of the nation to the Union Ministry of Health and who
is also in touch with the heads_ of State public health departments; and (2) the
meetings of the Scientific Adv1sor.y Board and its advisory committees which
are held annually under the auspices of the council and to which are’invited
research workers from all over India and heads of medical and public health
departments of the states.

Besides giving grants for ad hoc researches to institutions and workers, the
council has set up special research units in many institutions which are :m
quasi-permanent basis and which serve as centres for training in speciali e:
subjects, During the last few years, the programme of research sponsoredsb
the counci] has included most aspects of medical science. In the second fi y
year plan (1956-61), a sum of over Rs. 40 million has been allocated for medi::':i
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research programmes. Separate funds have also been provided for medical
research by some State Governments. The programme of medical research
during the second plan includes: (@) strengthening facilities available for
research in existing institutions in the country; (b) creation of new institutions
for research in specific subjects; (c) training of research workers by the grant of
fellowships and by other means; (d) creation of a research cadre; and (e
initiation of research schemes for the solution of the many urgent problems in
medicine and public health.

The council maintains the Nutrition Research Laboratories at Hyderabad
(Deccan). This is a leading institution in India, entirely devoted to basic and
fundamental research in nutrition and allied sciences. The laboratories were
founded in 1925 in order to provide a centre for research on nutritional
problems, to act as an information bureau, to make the results freely available
to all concerned, and in collaboration with public health officers to translate
the results of research into practical nutritional work.

An important event in the study of virus diseases in India was the estab-
lishment by the council, in 1953, of a Virus Research Centre at Poona which is
maintained with the co-operation and help of the Rockefeller Foundation.

The centre is primarily interested in the study of arthropod-borne viruses, which
include many of the human encephalitis viruses.

The names of some of the important research institutions, where research in
medicine and allied sciences is being undertaken, are given below:

Institution Location Work done
The Vallabhai Patel Chest Delhi Research into tuberculosis and
Institute

other diseases of the chest
Instruction in preventive and
social medicine and research
into industrial diseases and
wastes pollution problems of
rivers, etc.

The All-India Institute of Hygiene Calcutta
and Public Health

The Bengal Immunity Research Calcutta
Institute

The School of Tropical Medicine Calcutta

Research into lung diseases

Medical research and clinical
demonstrations

The Central Drugs Research Lucknow Drug research
Institute
The Indian Cancer Research Bombay Research on cancer
Centre
The King Institute of Preventive Guiady, Functions as a blood bank
Medicine Madras and does research on vaccines
The Central Research Institute Kasauli Microbiological, serological

and biochemical research
The Pasteur Institute of Southern Coonoor Bacteriology and pathology
India
The Nutrition Research Labora- Hyderabad, Nutrition and allied sciences
tories & Deccan
Malaria Institute of India Delhi Basic and applied research in
malaria and other mosquito-

borne diseases. Testing of
antimalarial drugs
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Location Work done

Bombay Plague and KFD vaccines
manufacture

Psychosomatic disease teach-
ing and research

Institution
Haffkine Institute

The All-India Institute of Mental Bangalore

Health .
The Central Leprosy Teaching Chingleput, Leprosy work
and Research Institute Madras

Research in indigenous

The Central Institute of Research Jamnagar
systems of medicine

in Indigenous Systems of
Medicine
The All-India Institute of Medical New Delhi Modern medicine

Sciences

The other systems of medicine practised in India are the Ayurvedic system
representing traditional Hindu medicine; the Unani system introduced by the
Muslims; and Homeeopathy, a comparatively recent introduction. Increasing
facilities are being provided for undertaking research in these three systems of -

medicine in the second five-year plan.

Council of Scientific and Industrial Research

The Council of Scientific and Industrial Research (CSIR) was established in
1942 and assigned the function of promoting, guiding and co-ordinating scientific
and industrial research, financing scientific research projects and giving assistance
to special institutes and departments of existing institutes for specific studies of
problems affecting particular industries and trades. Research work has been
carried on in its own laboratories and extra-murally in universities and elsewhere
under the grants-in-aid scheme. The CSIR controls seventeen national labora-
tories: National Physical Laboratory, New Delhi; National Chemical Labora-
tory, Poona; National Metallurgical Laboratory, Jamshedpur; Central Fuel
Research Institute, Dhanbad; Central Glass and Ceramics Research Institute,
Calcutta; Central Food Technological Research Institute, Mysore; Central Drugs
Research Institute, Lucknow; Central Road Research Institute, Delhi; Central
Electro-chemical Research Institute, Karaikudi; Central Leather Research In-
stitute, Madras; Central Building Research Institute, Roorkee; National Botanic
Gardens, Lucknow; Central Salt Research Institute, Bhavnagar; Central Elec-
tronics Engineering Research Institute, Pilani; Regional Research Laboratory,
Hyderabad; Indian Institute of Biochemistry and Experimental Medicine,
Calcutta; and Mining Research Station, Dhanbad.

In keeping with the industrial expansion in the second five-year plan, the
Planning Commission have approved a provision of Rs. 200 million for the
development activities of the CSIR during the second plan period. Provision
for an expenditure of Rs. 103-8 million has been made for the current activities
of the council.

A Central Mechanical Engineering Research Institute and a Science and
Industry Museum at Calcutta are being planned. Similar to the Regional
Research Laboratory at Hyderabad, it is proposed to set up more laboratories
t0 deal with regional problems in the comparatively backward areas in the
country, viz,, one in Assam, another in Saurashtra and the third in Orissa or in
Madhy, pradesh.

b'A national biological research laboratory with emphasis on fundamental

e o o e P and sanitary engincering insitutes
wi ee cts of water purificatio

Sanitation, have befn projected‘.) P T SEWAge treatment und
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The Indian National Scientific Documentation Centre was established by the
Government of India in 1952, with the technical assistance of the United Nations
Educational, Scientific and Cultural Organisation (UNESCO), for providing
documentation facilities to scientific and technical research workers. The centre
has been growing steadily and has already established itself as an important
part of the organisation of scientific research in the country.

Ministry of Education and Scientific Research
(Department of Scientific Research and Technical Education)

Apart from the seventeen laboratories under the Council of Scientific and
Industrial Research, the Ministry of Education and Scientific Research (Depart-
ment of Scientific Research and Technical Education) finances and controls
research in the following organisations: (1) The Geodetic Survey of India, Dehra
Dun; (2) The Zoological Survey of India, Calcutta; (3) The Botanical Survey
of India, Calcutta; (4) The Indian School of Mines, Dhanbad; and (5) The
Central Board of Geophysics. This Ministry also gives grants-in-aid for the
development of the following scientific institutions and societies : (1) The Indian
Association for the Cultivation of Science, Calcutta; (2) The Birbal Sahni Insti-
tute of Palzobotany, Lucknow; (3) The Physical Research Laboratory, Navrang-
pura, Ahmedabad; (4) The Indian Academy .of Sciences, Bangalore; (5) The
Bose Institute, Calcutta; (6) The National Institute of Sciences, New Delhi; and
(7) The Indian Science Congress Association, Calcutta,

State Government Institutes

Well-known institutions run by State Governments include the Jiwaji Indus-
trial Research Laboratory, Gwalior, and the Harcourt Butler Technological
Institute, Kanpur.

Industrial Research Associations

Of the four industrial research associations established in India, two—the
Silk and Art Silk Manufacturers’ Research Association and the Bombay Textile
Research Association—are still in the formative stage. The Ahmedabad Textile
Industry’s Research Association, Ahmedabad, is carrying on research in the
application of physics,' ph.ysical chemistry, chemistry, statistics and industrial
psychology to the textile industry. The analytical section provides laboratory
testing facilities for textile mills without laboratories of their own. The South
India Textile Research Association, Coimbatore, has recently been established
and the laboratories are being set up and the necessary equipment is being
obtained. Meanwhile, the association has done some work on productivity
survey and routine quality control work confined to blow room and carding.

Industrial Research Institutions

There are also several industrial research institutions (i.e. as opposed to
associations), including the well-known Indian Institute of Science, Bangalore,
which conducts postgraduate research in physics, organic chemistry, bio-
chemistry, aeronautical engineering, internal combustion engineering, metallurgy,
electricity, electronics and. chemical engineering; the Shri Ram Institute for
Industrial Research, Delhi, which concentrates on short-term industrial research
problems having direct application; the Tisco Research and Control Laboratqry,
Jamshedpur, maintained by the Tata Iron and Steel Company Ltd., and doing
metallurgical research; and the Sir Profulla Chandra Research Laboratory,

Calcutta, which carries on applied research in organic, synthetic and biochemical
colloids and chemotherapy.
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Universities .

India today has 42 universities, all of which, with the exception of the SNDI
Women’s University, Bombay, and Indira Kala Sangeet Vishwa Vidhyalaya,
Khmagarh (Madhya Pradesh), possess faculties of science. Research undertaken
in their often very well-equipped laboratories is the general responsibility of

the Ministry of Education.

Irrigation and Power Research

. Organised research in irrigation and hydraulic engineering in India was begun
in 1953 by the Central Board of Irrigation and Power, which is the central
co-ordinating body for research connected with water resources utilisation.
Under a scheme of fundamental and basic research formulated by the board
the following problems are under investigation at 13 different institutions: (1)
air-entrainment; (2) turbulence; (3) cavitation; (4) design of channels; (5)
. engineering properties of soils; (6) sedimentation studies in streams and reser-
voirs; (7) sub-soil flow; (8) standardisation of the use of Surkhi and other
Puzzolanic materials in mortar and concrete; (9) principles of mortar and
concrete mix design; (10) development of economic alternatives to stone for
river protection works; and (11) instrumentation.

The research institutions participating in the programme are: (1) The Central
Water and Power Research Station, Poona; (2) the Punjab Irrigation and Power
Research Institute, Amritsar; (3) the Indian Institute of Science, Bangalore;
(4) the Uttar Pradesh Irrigation Research Institute, Roorkee; (5) the River
Research Institute, West Bengal, Calcutta; (6) the Andhra Pradesh Engineering
Research Laboratories, Hyderabad; (7) the Silt and Construction Materials
Directorate, Central Water and Power Commission, New Delhi; (8) the Soil
Mechanics and Research Division, Chepauk, Madras; (9) the Bihar Institute
of Hydraulic and Allied Research, Patna; (10) the Mysore Engineering Research
Station, Krishnarajasagar; (11) the Irrigation Development Division, Poona;
and (12) the Assam Research Station.

In addition, research on specialised subjects is being undertaken at universities,
research institutions, State irrigation and power research stations, and labora-

tories of various hydro-electric projects and dams.

Other Research Institutions

The Research Department, All-India Radio, Delhi, de:als. with broadcast
engineering practice in India and carries out ionospheric investigations in
co-operation with the National Physical Laboratory of the United Kingdom
and interested universities in India. There is an Institute of Psychological
Research and Service which carries on research in applied psychology. Research
on forestry and forest products is conducted by the Forest Research Institute,
Dehra Dun. The Railway Testing Centre, Lucknow, undertakes research on
problems pertaining to railways. Dairy research is undertaken at the Bangalore
and Karna] Institutes. There is a Telecommunication Research Institute at

New Delnj,

Nuclear Energy

e Atomic Energy Commission was set up in 1948, with the object of
deVelOping nuclear energy for peaceful purposes in India. The commission
Was constituted as an advisory and policy-making body. It was later decided
to set Up a separate Department of the Government of India, called the Depart-
€Nt of Atomic Energy, charged solely with the development of nuclear energy
15 Se Department of Atomic Energy was created with effect from 3rd August.
1954, and Dr. H. J. Bhabha (Feliow of the Royal Society of London) wae
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appointed secretary to the Government of India in the new department, which
was allocated to the charge of the Prime Minister, Shri Jawaharlal Nehru.

In March 1958, a new Atomic Energy Commission, with the administrative
and financial powers of the Government of India, was constituted. The Com-
mission is responsible for (1) formulating the policy of the Department of
Atomic Energy for the consideration and approval of the Prime Minister; (2)
preparing the budget of the Department of Atomic Energy for each financial
year and getting it approved by Government; and (3) the implementation of
Government’s policy in all matters concerning atomic energy. Dr, H. J. Bhabha
is the chairman of the three-membered commission.

The Atomic Ene_rgy Establishment, Trombay, is the national centre of research
and development in nuclear energy. It has four divisions: physics; chemistry;
engineering; and bx‘ology, medicine and health. It maintains closest co-operation
with the Tata Institute of Fundamental Research, which is the national centre
of the GoYernment of India for advanced study and fundamental research in
nuclear science a}nd mathematics. In addition, the establishment has set up
plants for proquclng s_uclg substances as uranium, beryllium oxide, graphite, and
plutonh:lm. It is at this site that Apsara, India’s first nuclear reactor, is located,
for which Britain supplied enriched fuel elements. The reactor completed
four years of operation on 4th August, 1960. It provides facilities for research
in neutron physics, irradiation of specimens required for geological and chemical
investigation and training. India’s second atomic reactor, which has been set
up with the he!p of Canada, is a high-power high-flux reactor of the Canadian
NRX type. This reactor started operating in July 1960. A third reactor is being
built which will assist such studies as the effect of different lattices, shapes
and sizes of fuel' elements, and mixed lattices containing uranium or plutonium
or thorium. This reactor, which will be known as Zerlina, is likely to be in
operaﬁon by the end of 1960.

An Atomic Minerals Division is attached to the department, the functions
of which are: .(1) conducting geological surveys for development of atomic
minerals, including terrestrial, aerial and marine surveys, prospecting and plan-
ning for development; (2) geophysical surveys, including radiometric surveys,
radiometric !ogglng of boreholes, radiometric assays and mine face surveys;
(3) geochemical survey; (4) mineral technology; (5) drilling; (6) mining; (7)
stockpil_ing; (8) conservation of atomic minerals; and (9) technical assistance
and training.

In addition to carrying out research in its own laboratories, the commission
gives financial assistance for specific projects to encourage research in various
pranches of nuclear science in universities and research institutions and has
instituted fellovyshlps for stud}f and research in cosmic rays and nuclear physics.

With the object of producing all the materials required for a full atomic
power programme, the department coriducts industrial operations through the
following concerns and plants: (1) Indian Rare Earths (Private) Ltd., Alwaye;
this company extracts rare earth (cerium) compounds and crude thorium
hydroxide from monazite sand available on the west coast of India. The crude
thorium cake is sent to Bombay for further processing at the thorium plant of
the department, where attempts are being made to explore the possibilities of
preparing nuclear grade thorium compounds and also of extracting uranium
from the uranium fluoride which is obtained as a by-product; (2) Travancore
Minerals (Private) Ltd., whose function is to survey the mineral resources and
produce ilmenite and minor products such as rutile, zircon and monazite; (3)
a plant to produce heavy water as a by-product of fertiliser manufacture at
Nangal; (4) a pilot plant at Ghatsila to extract uranium from copper tailings.

On the basis of the results of a detailed study of the economics of nuclear
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power in India, it has been decided to construct a nuclear power station of about

250 megawatts. . . .
The department maintains close co-operation with international bodies con-

‘cerned with the peaceful uses of nuclear energy.

Defence

An Indian Defence Science Organisation was set up in August 1948 to help

in the integration of scientific and military thought and to assist the Armed
Forces in maintaining and improving their efficiency, by carrying out research
into various aspects of defence science. It includes a psychological research
wing, which carries out research in assessments of human personality. An
Institute of Armament Studies was started at Kirkee in May 1952 to carry out
studies and research into the performance of weapons and equipment and for
training technical staff officers for the Services.
. A Defence Science Service was created in 1953 in order to provide a close
Integration of the scientific work in the various defence establishments, a more
effective disposal and concentration of the available scientific effort and also
flexibility to meet new demands of the Defence Services adequately and
expeditiously.

A Defence Research and Development Organisation has been set up by
amalgamating the Defence Science Organisation and the Technical Development
Establishments with a view to raising the level of defence research and bring
about a co-ordination with development. The organisation is in the charge of a
scientific adviser who is assisted by a chief controller and a chief scientist.
The organisation assists and advises the Government in the formulation of
defence research and development policy, and maintains liaison with other
Commonwealth countries in scientific matters concerned with defence.

PAKISTAN

The Government of Pakistan has paid close attention to the need for planning
scientific research organisations, and provision has been made for research in
agriculture, medicine, industry and engineering. Apart from the institutes men-
tioned below, the six universities of Pakistan provide scientific research facilities,

In April 1959, a Scientific Commission was appointed, under the chairmanship
of the Minister of Industries, to report on problems and organisation of scientific
research in Pakistan. It consisted of 12 members, among whom 2 were from
the United Kingdom, 1 from Canada and 1 from Australia. In January 1960,
it was announced that the commission had decided that a Pakistan Science
Foundation, to be administered by scientists, should be created to co-ordinate
and integrate scientific research in the universities, Government laboratories and
other institutions. The foundation should have a statutory charter of its own
and its constituent units should be: Food and Agricultural Research Council,
Industrial Research Council, Industrial Medical Research Council, Atomic
Energy and Physical Research Council, and Irrigation and Works Research
Council. The function of these units would be to establish research institutes
and research laboratories throughout East and West Pakistan.

Agriculture

Immediately after partition, a Food and Agriculture Committee was set up.
which was replaced by the Food and Agriculture Council, inaugurated by thé
Pakistan Prime Minister on 2nd July, 1953. Its functions are to promote and
co-ordinate scientific and technological research relating to agriculture animal
husbandry and fisheries, and to enable full advantage to be taken of the results
of this research. The members of the council are officials of the Central and
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Provincial Governments and representatives of producer interests. There is as
yet no central research organisation for agriculture, so that the actual work of -
research is done in the provinces and at universities, the council helping with
finance. There is an Animal Husbandry Research Institute, Governmental atten-
tion has also been given to tackling the locust menace. A Locust Control Com-
mittee set up in 1950 (for a period of two years in the first instance), which has
initiated research into locust control with particular emphasis on control of
flying swarms, made the discovery—described by Lord Boyd Orr as of ‘far-
reaching importance’, and as one which would ‘earn the gratitude of all those
who have to control agricultural pests in many countries of the world’—that
water, instead of the expensive oil used hitherto, could be used as a carrier in
aerial spraying operations. This had previously been considered impossible.

Medicine

A six-year health plan for Pakistan was approved by the second All-Pakistan
Health Conference held at Dacca in 1951. This provided, among other things,
for a new Medical College in West Pakistan, a Medical Research Institute, a
Drug Testing Laboratory, a factory for the manufacture of penicillin, an
Institute of Hygiene and Preventive Medicine, a Radium Institute, a Nutrition
Research Institute and i{nprovements to medical colleges.

The Medical College in West Pakistan, known as Nishtar Medical College,
has since been established at Multan. Other institutions were set up after the
establishment of Pakistan.

The Jinnah Central Hospital, Karachi, was taken over from the Royal Air
Force authorities in 1948, and is attached to the Dow Medical College for
teaching facilities, and also has a nursing school and a tuberculosis sanatorium.
Steps are being taken to set up a Medical Radioisotope Centre at the Jinnah
Central Hospital.

The Malaria Institute of Pakistan, which came into existence on 15th August,
1947, conducts research on mosquitoes, malaria parasites, insecticides and anti-
malaria drugs. It has gained recognition by the World Health Organisation
as an international training centre for the training of medical officers and
inspectors in malariology. It is at present situated at Dacca, Fast Bengal.

The Bureau of Laboratories, Pakistan, was established to manufacture sera
and vaccines. It is nOW in a position to meet the country’s demands and even
to export sera to some foreign countries. These laboratories also do medical
and serological research work for the Government and have a section devoted
to antibiotics.

The Central Drugs Laboratory was established in 1953 for the analysis and
standardisation of drugs, including patent and proprietary medicines.

The Pakistan Medical _R‘esearch Association has been constituted by the Govern-
ment of Pakistan to initiate, aid and develop medical researches in Pakistan.
The principal aims and objects of the association are: (1) to initiate, aid, develop
and co-ordinate medical research to the country, to promote special inquiries
and to assist institutions in the study of diseases, their causation, prevention and
remedy; (2) to publish papers, periodicals, etc., in furtherance of the objects of
the association and to propagate knowledge on the causation, mode of spreading
and prevention of diseases, especially those of communicable nature; (3) to
maintain liaison with other similar bodies with the same aims and objects,
accept and administer endowment funds and donations, and to grant scholar-
ships to selected individuals for higher studies abroad; and (4) to issue appeals
for funds to finance special inquiries.

The Tuberculosis Control and Training Institute was formally opened in
Dacca on 14th May, 1953. It is well equipped and is being run by the East
Bengal Government in co-operation with the United Nations Children’s Fund
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(UNICEF), which provided trained technical staff at the start and trained local
people to take over from them.

. The Skin and Social Hygiene Centre, opened on 4th May, 1953, was estab-
lished under the joint auspices of the Government of Pakistan, the World
Health Organisation and UNICEF, and is the first of its kind in the country.
Its functions are, besides diagnosis and treatment for venereal and skin diseases,
to provide laboratory facilities for serological examinations. The centre was
constructed by the Pakistan Government at a cost of Rs. 167,000, A similar

centre is expected to be opened in Chittagong.

Council of Scientific and Industrial Research

The Council of Scientific and Industrial Research was formally inaugurated
in April 1953,

The aims and objects of the council are: (1) the initiation, promotion and
guidance of scientific and industrial research bearing on problems connected
with the establishment and development of industries or with other matter
referred to the council by the Central Government; (2) to establish or develop
national institutions for research, to utilise the econognic resources of the country
in the best possible manner; (3) to make grants-in-aid for specific research
schemes at universities and other research institutions in Pakistan; (4) to under-
take and foster developmental research for the utilisation of discoveries and
inventions resulting from researches of the council; (5) the establishment and
award of research fellowships; (6) the collection and dissemination of informa-
tion of scientific and industrial matters and the publication of scientific reports
and periodicals relating to the activities of the council; (7) to ‘encourage the
establishment of industrial research associations by various industries; and (8)
to maintain contacts with industrial research organisations in other countries.

The council mainly functions through a central and thrge regional labora-
tories which it is establishing, and by means of grants to universities and other
research projects having a bearing on industrial development. The four
laboratories, construction of permanent buildings for which is in progress, are

developing the following research divisions:

Central Laboratory at Karachi:
Physical Research and Testing;

. Chemical Research;

. Biochemical Research;
Drugs and Pharmaceuticals Research;

. Building Materials Research;

. Fuel Research; and . . .
Plastics Research (including paints and varnishes).

NALXAWN =

Regional Laboratory at Dacca:
1. Leather Research (principally providing facilities for investigations in
tanning material resources of the region);
2. Fuel Research (principally for work on peat lignite coal deposits of
the area);

3. Food and Fruit Technology;
4. Plant and Animal Products Research (covering work on minor forest

products, and biological, agricultural and industrial wastes); and
5. Glass and Ceramics Research.
Regional Laboratory at Lahore:
1. Metallurgical Research (including ore dressing and testing of mj .
2. Industrial Fermentation Research; g of minerals);
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3. Oils and Fats Research; .
4. Glass and Ceramics Research; and
5. Food Technology Research.

Regional Laboratory at Peshawar:

1. Indigenous Drugs Research;
2. Fruit Technology Research;
3. Wood Research; and

4. Mineralogical Research.

The policy and supervision of the work of the council are determined by the
Governing Body, consisting of 23 members elected or nominated according to a
prescribed ‘procedure. The universities are represented through six members.
Every effort is being made for the closest co-operation between the various
scientific departments of the universities and the laboratories of the council,
which, for the purpose, will be located in close proximity to the universities.
Further, specific research schemes having a bearing on industrial development
are being financed at the universities by the council, on the recommendation
of relevant research committees, in furtherance of its aims and objects.

The_couqcn_l was formed as an autonomous body under the Societies Act of
1860,.but. liaison with tt!e Government is maintained through a Department
of Scientific and Inc'iustrlal Research, attached to the Ministry of Industries,
Government of Pakistan, Karachi. The director of the department is the ex
officio director and principal executive officer of the council. The department
takes care of the official side of the research organisation of the country, and
provides a basis for the co-ordination of the work of the council with the
scientific and development activities under other ministries and departments of
the Government, for example, the Ministry of Agriculture and the Ministry of
Health; also with the activities of the Survey and Development Departments
of the Ministry of Industries,

A nucleus of the central laboratory has been set up at Karachi in existing
accommodation \yhlch has been improvised to meet its requirements. The
Director of Scientific and Industrial Research is also in charge of the direction
of the nucleus of t}_ae central laboratories. The foundation stone for permanent
buildings was laid in April 1959,

Temporary scientific and other staff are appointed under the council for
handling various research schemes at the universities and other research insti-

tutions. Further, the objects of the council include the establishment and award
of research fellowships in subjects within the sphere of its work.

Liaison with industry is a matter of vital concern to the council, and it is
rendering advice to firms on problems relating to the development of the

various industries, eithgr on djrect reference from them or by ascertaining their
problems through the industrial liaison” service of the council.

A Journal of Scientiﬁc and Industrial Research is published quarterly, and
is to be issued monthly in due course. For the purpose of screening and vetting
the articles sent for publication in the journal, an editorial board consisting of
senior scientists has been formed. ,

The council has established an information service to provide effective liaison
with industry through collection and dissemination of scientific and technical
information, available from local and international sources as well as by giving
technical advice on problems which may be referred to it by industry.

A National Scientific and Technical Documentation Centre under the Council
of Scientific and Industrial Research has been established in co-operation
with the United Nations Educational, Scientific and Cultural Organisation
(UNESCO). This centre will cater for the needs of research workers by helping
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to provide them with technical and scientific literature on the problems on
which they are required to work. This will involve compilation of bibliographies,
documentation, microfilming and translation from other languages.

Institute of Cotton Research and Technqlogy ]
Cotton is important to the economy of Pakistan, and it is essential not merely
to maintain the quality of the crop but also to improve it and raise the volume

of production. A Cotton Research Institute was therefore esta}blished in 1956,
standard varieties and improved strains

for making fibre and spinning tests on : :
of cotton, for carrying out fundamental resear_ch on th_e physx'cal and cherplcal
properties of cotton fibre and their relationship with its qualgty, fqr tk}e issue
of authoritative test reports to trade and industry, and for investigations on

cotton seed and its derivatives. nal cad & B di
The institute is centrally located in the Federal capital and Is housed In a

well-planned building. It is equipped with standard apparatus z.md machinery.
The institute is divided into the following six major divisions:

. Processing laboratories;
. Textile Testing;
. Textile Physics;
. Microscopy;
. Seed Study;
. Chemistry and Biochemistry. )
The institute also has a grading, classifying, and marketing department, and
a museum. It provides free testing services to Middle Eastern countries.

AU D WN -~

Pakistan Railways Research Centre
independent nucleus research centre at

Paki i up an
Lallforlzs%hl;: léleSx:?rI:a ﬁac‘?rvx?gzsi? ofpsmall sections for the Civil and Mechanical
Engineering Departments where researc_h and qevelopment of other advanced
countries are studied with a view to their adoption after any necessary agapta_
tion and modification. Original work is also undertgken, mainly with a view to
utilising the railways’ existing resources and capacity for the manufacture of
their own requirements and their further development.

The Pakistan Tea Board
The Pakistan Tea Board, an autonomous body under the control of the

Central Government, is equipping a tea .research sta'tion near Srimapgal in south
Sylhet. Capital expenditure and recqrrmg_ex;_:endlture are ‘exc!uswely met by
the board. The board employs a chief scnennﬁc'oﬂicer, scxentlﬁc_oﬁicers and
field assistants. The research station caters exc_lusnvely f_or the tea industry and
deals with specific aspects of research concerning that industry only.

Engineering

The construction of a Soil Mechanics and Hydraulicg Laboratory at Karachi
was announced in April 1953. The laboratory will provide research services for
all parts of Pakistan and will be under the Central Government. The Central
Engineering Authority will be responsible for the operation of this project,

The soil mechanics section of the laboratory will provide facilities for soil
sampling and analysis, testing of cement concrete and of aggregates, petro-
graphic examination of rocks and grouting and permeability tests.

The hydraulics section will provide facilities for model tests for river works,
canals and canal works, conduits, pipes and spillways, analysis of the mechanics
of sediment transportation, testing and rating of current meters, and chemical
analysis of water and sediment samples.
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Nuclear Energy

An Atomic Energy Council was set up in 1956 under the Ministry of Indus-
tries, consisting of a governing body and an Atomic Energy Commission. The
council’s function is to regulate the procurement, supply, manufacture and
disposal of all radioactive substances, and to carry out surveys for radioactive
materials,

Pakistan has availed itself of opportunities for training scientists and medical
personnel in nuclear reactor technology and the use of radioisotopes under
the Colombo Plan, the US International Co-operation Administration (ICA),
the Central Treaty Organisation (CENTO) and the International Atomic Energy
Agency (IAEA).

A nuclear energy laboratory has been established in Karachi with five main
divisions: (1) health and physics radiation; (2) physics and mathematics; (3)
engineering and metallurgy; (4) electronics; (5) general services. Besides work-
shops and drawing offices, the laboratory has two light water pools for housing
gamma-ray sources, such as cobalt-60, for radiation work. Equipment has been
received from the United Kingdom and Canada under the Colombo Plan, and
from the United States under ICA,

Medical and agricultural radioisotopes centres are being established, and

equipment for them h.as been received from the agencies already mentioned.
A research reactor is planned.

CEYLON

Among the oldest institutions conducting research in Ceylon are the Royal
Botanic Gardens, Peradeniya, which were founded in 1821. There are other
botanical gardens at Hakgala and Heneratgoda.

The gardens at Peradeniya, which were founded on the model of the Royal
Botanic Gardens at Kew in the United Kingdom and were originally governed
and staffed largely bY_ United Kingdom scientists, were of the greatest impor-
tance in the introduction of new crops, such as rubber and cinchona, to Asia,
and in finding a new staple crop for Ceylon in the 1880s, after the decay of
the coffee plantations. As a result of the work at Peradeniya, cinchona was
first introduced to take the place of coffee, but with over-production and
disastrous falls in price by 1892, this too was almost abandoned in the 1900s,
and tea was introduced. The Royal Botanic Gardens have become a depart-
ment of scientific tropical agriculture and a bureau of information and advice
on botany, agriculture, horticulture, entomology, plant pathology and chemistry.

Other well-established centres of research are the Colombo Observatory,
founded in 1907, a Tea Research Institute, founded in 1926, a Coconut Research
Institute, founded in 1928, a Rubber Research Institute, founded in 1930, and
the Ceylon Institute of Scientific and Industrial Research (CISIR), established
in 1955.

The University of Ceylon, at Colombo, formed in 1942 by the Union of
the University College, Colombo, with the Colombo Medical College, has
faculties of medicine and science (mathematics, physics, chemistry and zoology).

Agricuoltare

The Department, of Agriculture is responsible for all agricultural research,
including that done in the Royal Botanic Gardens and the Tea, Coconut and
Rubber Research Institutes. During 1952, the Department of Agriculture
became incorporated in a new Ministry of Food and Agriculture, but retained
control of its 14 research divisions: botany, agriculture (southern and eastern
divisions), dry farming, sugarcane research, chemistry, entomology, plant
pathology, horticulture, tobacco, agricultural engineering, systematic botany,
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soil conservation and botanic gardens. There are also 81 farms, agricultural
stations, nurseries and animal breeding centres under.the department. Research
is principally associated with the six experimental stations at Maha Illuppallama
(farming in the dry zone), Batalagoda (rice breeding), Ketugastota (vegetable
breeding), Hambantota (cotton research), Polonnaruwa (sugarcane Iesearch)
and Tissamaharama (paddy seed research). . .

The Tea Research Institute does fundamental research and advisory work in
connection with the pathology, physiology, chemistry and general technology
of tea. ' " : :

The Coconut Research Institute conducts reseal:ch in soil chemistry, tapering
disease, botany and other problems connecteq with coconuts.

The Rubber Research Institute’s main subjects of research are agronomy,

botany, chemistry and pathology.

Medicine £ Hoalth Servi

Medical research is controlled by the Department o ervices and
carried out principally in the Medical Research Iqsﬂtute, the Pasteur Institute,
and the various sections of the department, especially those of pharmacology
and nutrition. There is also a Department of Indigenous Medicine for the pro-
motion of the Ayurvedic, Siddha and Unani systems of medicine, but little
in the nature of research as generally understood is carried out by it,

Ceylon Institute of Scientific and Industrial Rese.arch ’

The Ceylon Institute of Scientific and Industrial Research was es_tabhshed
in 1955 by Act of the Ceylon Parliament, as the result of recommendations of a
survey mission of the International Bank for Reconstruction and Dev.el_opmem,
The Act provided for an initial Government donation of Rs?. 0-5_ million and
certain other aids towards its support over the first five years; during the same
period it has received roughly the equivalent amount of help in the form of
administrative direction and guidance provided by the International Bank and
United Nations Technical Assistance Administration, plus technical assistance
and equipment donations from the United Kingdom, Canada, the United States

i ion, 3

an"(rlht: ec?ssﬁ{Figugg: tzlxoGovemment agency. It is an autonomous, non-profit-
making corporate institution operated on busmess: lines, with its own governing
board, administration and full-time staff of practical research engineers, indus-
trial management advisors, scientists and assistants. It deals dlrectl)t with its
clients on a confidential basis, charging for its work, ,and rgnqers its bro_ad
technical services individually to private firms, producers associations, financial
institutions, Government departments and even other research organisations.

Its objects are: (1) to undertake research to improve tech.mgal processes u§ed
in industry and to discover new processes for expanding existing, or deveIOp}ng
new, industries; (2) to advise on sc1ent|ﬁc‘and tgchnologmal matters affecting
the use of Ceylon’s matural resources and industrial development; (3) to foster
the training of research workers and the establishment of research associations
of persons engaged in industry; (4) to undertake or c_ollaborat'e in the prepara-
tion, publication and dissemination of technical mformatlor!; and (5) to
co-operate with Government departments, universities and techmca} colleges in
promoting research and the training of research workers, technical experts,
craftsmen and artisans.

The main operating support of the CISIR today comes from the more than
200 industrial firms and organisations which it serves. Its clientéle also includes
some 30 Government departments. In addition, the CISIR performs the func-
tions of a Ceylon Bureau of Standards, and maintains for free public use the
country’s finest technical library, which is also the Ceylon depository for
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publications of the United Kingdom DSIR. The institute’s large main estab-

lishment is in Colombo, with an eastern branch laboratory in the Gal Oya
Valley.

Other Research .

Chemical analysis is performed by the Government Analyst, while 17
meteorological stations are controlled and operated by the Department of
Meteorology, formerly under the Ministry of Agriculture and Lands, but trans-
ferred in 1952 to the Ministry of Posts and Information (now Posts and Broad-
casting), which is also responsible for Colombo Observatory.

FEDERATION OF MALAYA

Scientific research in Malaya is expanding but is still mainly confined to
agricultu;e, ﬁ_sheries, forestry and public health. Research in connection with
civil engineering projects and irrigation engineering is undertaken by the design
and research unit of the Public Works Department and the research laboratories
of Drainage and Irrigation Department respectively.

The Federal Department of Agriculture undertakes a broad programme of
agricultural research as the basis for its extension and advisory work in all
branches of Malayan agriculture. This programme includes comprehensive

reconnaissance, and detailed soil surveys of areas of land development pro-
grammes. ’

Rubber Research

Research and technical advisory services for the rubber industry in Malaya
are provided by three organisations: the Rubber Research Institute of Malaya
(RRI), established in 1925; the Natural (British) Rubber Producers’ Research
Association (NRPRA, formerly the British Rubber Producers’ Research Associa-
tion); and the Natural Rubber Development Board. The two latter organisations
were established in the United Kingdom during the period of 1936-38. All three
bodies are financed from a cess on rubber produced and exported from Malaya
—the present rate of cess is three-quarters of a cent (Malayan) per pound,
producing an income of about $M 11 million per year.

Financial and administrative control is now exercised by the Malayan Rubber
Fund (Research and Development) Board, established under the provisions of
the Malayan Rubber Fund (Research Development) Ordinance, January 1959.
The membership consists of representatives of all sections of the rubber pro-
ducing industry in Malaya, scientific members and representatives of the
Government of the Federation. The chairman of the board is also controller of
rubber research and the affairs of the board come within the portfolio of the
Ministry of Commerce and Industry. Proposals have already been formulated
for the reorganisation of the structure and control of the three main research
bodies financed from the fund and these are currently under consideration by
the appropriate authorities. It is expected that this reorganisation will lead to
an even more vigorous pursuit of research and development to meet successfully
the competition from synthetic rubber.-

The three principal bodies financed by the board have the following duties
and functions. The Rubber Research Institute of Malaya undertakes research
on all aspects of thé agricultural production of natural rubber, the processing
of latex and preparation of rubber for export to consuming countries. It also
undertakes an extensive programme of basic research on latex that can only be
carried out satisfactorily on latex fresh from the tree. This work is within the
purview of the Chemical Division of the RRI. In the biological field, basic
research on the genetics of the rubber tree, nutrition of the tree, and control of

46



diseases and pests is undertaken by the Botanical, Soils and Pathological

Divisions.

Thtl:oNsatural (British) Rubber Producers’ Research :Association undertakes
research on natural rubber mainly from the standpoint of the relationship
between its chemical and physical properties and its applications in industry.
Generally, the work of the NRPRA is undertaken in close contact with the
consumers of natural rubber, while at the same time, by liaison with the RRT
in Malaya, close contact with the producer is maintained. ]

The Natural Rubber Development Board is principally co.ncerned.thh the -
promotion and extension of the usage of natural rubber and in the stimulation
of new applications. In close liaison with the NRPRA, technical services to
«consumers are provided. These services are being developed vigorously in the
United Kingdom to meet the rival service in the same field provided by the
manufacturers of synthetic rubber. Sumlar_ services are provided in the United
States, Australia, New Zealand, South Afm;a, India and Malaya.

In addition to the research and information activities, the Rubber Re§earch
Institute in Malaya provides through its advisory services direct advice to
producers, both on estates and smallholdings, on all aspects .of natural rubber
production. By co-operation with the Department of Agriculture, the RRI
provides direct advisory services to sma:llholder rubber producers apd, ﬂ'nroqgh
the replanting boards, direct assistance in the supply of approved high yleldm;
planting material. Approximately half of the annual income of the RRI is
spent on research and technical development work and one-half upon direct

advisory services to producers.

Forestry
i i 1 Forest Research Institute,
R i stry is carried out I_:y the Federa :
Worisiir%lli:;fszie nyn botany, chemistry, ecology, e_nto-mology, mensuration,
silviculture, utilisation and wood technology. The institute contains a new
s divided into three sections dealing with composite

Timber Research Laboratory : .
Wwood, timber, mechanics, and wood preservation and seasoning.

Other Research ]
Mediczjls research is conducted by the Institute for Medical Research at Kuala

; ith the title of the Pathological Institute, as part of
&';“{?;‘;;g";,‘-fggoﬁ ;%%%yvgf scientific research on tropical diseases. The insti-
tute pursuyes a varied programme of res_ea.rch Jin pathology, bacteriology,
nutrition and biochemistry as applied to disease In Malaya. It has played a
leading role in diagnosis, treatment .and prevention .of ma.larla and has done
work on cancer, ﬁ]ariasi;, some txi-:)gl:itct:lal and virus diseases, as well as

: : ion of new antibiotics.

attsef,nn‘:;‘ I;ioigziésa?l:gz:rch, over and above the normal work of the Geological
Survey, is carried out by the Geologlgal Survey lf‘ederal Hgadquarters at Ipoh.
It inch,xdes the development of special prospecting _techmqueg, and work on
mineralogical and petrological flroblems, particularly in connection with tin ore,
i iated minerals. o

lrolge:::r:;]ldi: sfsiglclleiies is carried out by the Federal Flshc?rxes Depa:rtment.
Work is being done on the important chub maqkerel (rastrelliger) fisheries, and
the cockle (anadara granosa) fisheries, preservation of fresh and salted fish and
on the breeding of suitable fish for stocking pon.ds, disused mining pools, rivers
and swamps. The Singapore Government contributes ten per cent of the costs
of this work. The Fish Culture Research Institute at-Malacca, which was built
from UK Colonial Development and Welfare funds and is staffed from the
United Kingdom, conducts basic research on productivity in fish-ponds. The
Federation Government contributes an annual grant to this institute,
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Veterinary research is undertaken in modern laboratories at Ipoh, and work’
is progressing steadily on projects directly connected with stock improvement
in Malaya. .

The Department of Chemistry, Federation of Malaya, is normally occupied
in analytical work submitted by other Government departments. It does, how-
ever, undertake research in connection with its own analytical methods, par-
ticularly those arising from toxic insecticides and mixtures of synthetic and
natural rubber. In conjunction with other Government departments it is also
engaged in a pilot-scale phyto-chemical survey.

Research of industrial relevance is almost entirely limited to that done by
the Forest Research Institute at Kepong and the Mines Research Laboratories
at Ipoh. The former is engaged in research into improvements in the use of
timber and the use of local raw materials for the manufacture of paper and
board, and the latter is engaged in research in hydraulic mining techniques and
ore-dressing.

This lack of industrial research was the subject of comment by the mission
organised by the International Bank for Reconstruction and Development which
states in its report (The Economic Development of Malaya, pub. Johns Hopkins,
1955) that the scope for fairly quick rewards from industrial research was:
probably greater in Malaya than in most of the less-developed countries, since
Malaya possessed a considerable entrepreneurial class with the interest, initiative
and capltal‘ to put research findings to practical use. It recommended the setting:
up of an institute pf industrial research to investigate the technological and
economic opportunities for industrial expansion.. Such an organisation should
serve both the Federation and Singapore, but should not be established as
part of the machinery of either government. Following this suggestion, dis-
cussions were held between the two governments with the object of setting up
an Industrial Research Institute, It appears unlikely, at the present moment,
however, tpat t‘he Government of Singapore wishes, for a variety of reasons,
to engage in this project. A report on the setting up of an Industrial Research
Institute has already been prepared by an expert in these matters, but the
Government of the Federation of Malaya requires still further investigations
to be made and to this end has asked for further expert assistance from the
United Nations Technical Assistance Board.

In addition to the research work described in the previous paragraphs a
certain amount of research into the production and processing of rubber latex
and cacao is undertaken by research laboratories financed and staffed by private
enterprise.

GHANA

In a statement to the Ghana Parliament in September 1957, the then Prime
Minister, Dr. Nkrumabh, referred to the future of research. He said:

‘As to research, we are continuing our investigations into the possibility of
increasing and strengthening all research activities which could be beneficial
to our economy and to public health. With the attainment of independence,
problems of controlling the research stations previously run on a West African
basis arose and the Government is consulting with the other West African
Governments as to the best means of administering these stations in the
future to the mutual benefit of all concerned.

‘We are fortunate that the new Principal of the University College . . . is
himself a distinguished scientist and I am sure that he will be able to make-
an important contribution to our research activities in addition to his vitally
important duties at the University College. . . .

The West African Institute for Social and Economic Research has recently
been wound up, and in Ghana has been replaced by the Economic Research:
Unit, directed by the Professor of Economics at the University College.
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Much research work, on a variety of subjects, is centred at the University
College of Ghana, and much is undertaken by Government departments, some-
times in collaboration with the University College. . ]

‘New developments include the establishment of a.Blologlcal Research Unit
at the University College, which in the first pla_ce wﬂ} take over the functions
of the Department of Tsetse Control, now discontinued. The Government
provides an annual subvention of approximately £20,000. )

Under the Medical Department there is a Medical Research Institute at Accra
and a Tuberculosis Research Unit at Kumasi, The Department of Animal
Health carries out veterinary research at its farms at Nungwa .and Pong-Tamale. -
The Department of Agriculture runs two Government Agricultural Research
Stations and a number of experimental farms, as well as a chain of smaller
stations, where investigations into local agricultural problems can be _under-
taken. The Forestry Department has a research programme covering all
branches of scientific forestry. Geological mapping and investigations are

undertaken by the Geological Survey Departmenp . . ]
There are two West African Regional Organisations with headquarters in

the territory of Ghana. The West African Cocoa Research Institute was estab-
lished in 1944 to take over the work of the former Cocoa Research Station at
Tafo. The institute is responsible for research into 41seases and pests wh}ch
affect cocoa, the evolution of better methods of growing cocoa and preparing
beans for market. There are sub-stations in Ghana and ngerla.. The West
African Timber-Borer Research Unit was established in 1953. It is lpcated at
Kumasi in Ghana. The unit concentrates on the problems of ambrosia peeﬂes
(pin hole borers) in logs and lumber and on control of damage by other insects
to timber trees and sawmill stock. One of the two centres of the _West African
Building Research Institute, set up in 1952 to undertake research into problems
associated with the design and erection of modern and traditional buildings,
is at Accra, Ghana. . . :

The headquarters of the West African Inter-Territorial Secretar'lat,. which
serves the West African Territorial Council, are at Accra. Its duties include
fostering international collaboration with non-Bnt{sh territories in Wes.t .Afnca,
organising inter-territorial collaboration on technical _subJects, supervising the
administration of joint research services and co-ordinating .the_mlhtary and
civil aspects of West African defence. The costs of.t1_1e organisation are borpe
by the four West African Governments. Also administered by the Secretariat
is the West African Standing Advisory Committee for Agricultural Research
which has been established to co-ordinate the research policies of the West
African Governments and to provide advice and liaison on matters pertaining
to agricultural research.

FEDERATION OF RHODESIA AND NYASALAND!

The University College of Rhodesia and Nyasaland opened in 1957 with
faculties of arts and of science (agriculture, botany, chemistry, mathematics,
physics and zoology). From the start it placed emphasis on the provision of
research facilities for members of its staff, for guest research workers and for
postgraduate students. The staff of the science departments number 34, including
six research fellows. The Department of Agriculture, which has an experimental

1In accordance with the terms of the Order-in-Council of 1953, setting up the

Federation of Rhodgsxa.and Nyasaland (comprising Southern and Northern Rhodesia

and Nyasaland), scientific and industrial research is a ‘ concurrent® subject—i.e, is

within the competence of both federal and territorial legislatures, with federal law

erg;alt;lmg 1{3 cc:lasq of glclgnsnstlencg. For]resf{al;cg gg;lsert%kﬁn in, and on behalf of,
ern Rhodesia an yasaland see also P, of Novemb

and the United Kingdom Dependencies. or 1258, Researsh
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farm of 1,200 acres, has initiated research on crop rotations, dairy husbandry,
adaptability of sheep to tropical environment and soil surveys. Research in
the botany department centres round three broad subjects, the origin of the
African flora, water-relations of plants and soil microbiology. In the chemistry
department research has been developed in the alkaloids of Strychnos species,
the analysis of trace metals, and reaction mechanisms, and a radio-carbon
dating laboratory is being established. The physics department has initiated
research particularly in the fields of geophysics and ionospheric measurements.
The zoology department has an active programme of research in such fields
as insect physiology, parasitology and the comparative anatomy of lymphatic
systems in primates.

The college has appointed a Kariba Research Committee to take advantage
of the scientific research opportunities presented by the creation of Lake Kariba,
particularly in the biological sphere. The college library is establishing a
scientific and technical information service to serve the Federation.

Up to the present time, scientific research on an organised basis has been
conducted for the most part by the four Governments in the Federation. The
mining groups in Northern Rhodesia, however, have considerable research and
development laboratories which conduct basic research into problems of mining
and metallurgy.

The Research Act, 1959, which provides for the establishment of a Research
Foundation and research councils as statutory bodies marks an important step
forward in the co-ordination and promotion of scientific and industrial research,
including agricultural, veterinary and tsetse research. The functions of the
foundation will be to co-ordinate research generally in the Federation, to
supervise the programmes of research councils, to initiate research on its own
account, and to co-operate with research organisation overseas. The Act.
empowers the Minister of Economic Affairs to perform certain duties until
the foundation has been established. In point of time, the foundation has been
preceded by the establishment of an Agricultural Research Council. The foun-
dation and research councils are expected to undertake basic research comple-
mentary to t.l;at 'already conducted by the Governments, statutory boards and
private organisations, ’

The Federal Government is responsible for research in agriculture, veterinary
science, tsetse and trypanosomiasis control, public health, meteorology, trigo-
nometrical and topographical surveys; and maintains a Scientific Liaison Office
in London. The territorial Governments also maintain veterinary research
establishments and, in addition, geological survey departments, mining
engineering and metallurgical laboratories, irrigation and hydrological research
establishments, and road research and materials testing laboratories.

Agriculture

The Federal Government conducts research through the Department of
Research and the specialist services of the Ministry of Agriculture. The depart-
ment is composed of specialist branches and research stations together with
an agricultural college. The research stations cover different ecological zones,
soil types or farming systems and are eight in number. Their activities are
intimately related with the specialist branches of pasture research, animal
husbandry, dairying, agricultural chemistry, botany and plant pathology and
entomology. All aspects of crop and animal husbandry are studied. A separate
department deals with veterinary and trypanosomiasis research in Southern
Rhodesia. Tobacco research is conducted by the Tobacco Research Board
under the joint sponsorship of government and industry.

Medicine . . .
The Ministry of Health has a research laboratory dealing principally with
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problems in malaria and bilharziasis. Research is directed toyvards_ ilpmediate
health problems, entomology, the biology and ecology of bilharziasis vector
sﬁails, the relationship between animal and human schistosomiasis and the study
of the natural history of this disease in the Afrnca:n rural population. _The
Ministry is also investigating nutrition problems with an advisory nutrition

council and a small research organisation.

Southern Rhodesia I

Certain subjects, which fall within the competence of the Tenxtorla:dGl;)vetr;-
ment of Southern Rhodesia, give rise to scientific research sponsor y the

oncerned. .

Gc'}‘;fin]r;?sti gine;;z}rtg::é: :nd Road Traffic undertakes researcl? into the lt);ob-
lems of road construction and road traffic which are peacli atll; to°Souc;c1;n
Rhodesia. This research covers the design of traffic signs anmate:i:lsmls)?udiel;
and stabilisation of sands with locally produced b‘mmlg ol;.}sm —— ulsions
on other stabilising materials such as cement, .hme an 1f minou emt #
are also being carried out. In addition the tn-gxxml method o asgssmﬁnader{
for road bases is being developed and modified to meet Southern Rhodesian

co'lll‘(lili:i (Blesiaartment of Geological Survey carries out the systematic geological

hich has by now
; about 30 per cent of the area of w :
bec mepped in dtal and ao suies the miteral deposs Chemicl and
mineralogical laboratories are maintained at the smey: tiea i buellsﬁrlln
Salisbury. The results of the work are published from time to time in eting
and short reports (pamphlets). itself with the study of scientific problems
ines concerns 1tself Witk <

rel:‘gg D&Pat;gn;:‘fegpﬁi?and working of mineral ch::stlts’ rotof fcc:iutrol, (l:se
of exp%osives mineral utilisation and the control an ada t"'Ir?t:'lelﬂso Tl::anfx‘::ta?lf
dusts. Tt also’ administers the law relan.ng s Tmes an i (rimin a '1 ing known
o+ i of the department is largely occupie pplyling

P B w4 dressing and ore treatment problems of go_ld ores and
e i ey 4 e The e el f 5 vk

ut int ice by close co-operation with the mine opera ors. Some researc

put into practice by c £ flotation of oxidised minerals, solution and precipita-
Is done in the d"“m:ﬁ oremoval of deleterious minerals from the variety of
tion of metals, and 'the This research side of the work arises from the testing
ggi‘;’l_‘i?;isy C(l)t;aelst :llﬁcil do not prove amenable to the usual methods of treat-
ment. ivision of Irrigation is responsible for the
The hydrological P"""“gg a‘},ffy‘grgi,‘;iscal data in Southern Rhodesia and the
collection and collatn’)l!’lezi River in collaboration with the Depart.meut of Water
hydr.ology of the Zam desia. Research in hydrology is co-ordinated tl-1rough
Affairs, Nortpem Rho dfna t'ing Committee which consists of Tepresentatives of
the Hy.dro.logwal ?3‘;1;1 departments concerned, the qugs&y Commission, and
all tem_tona_l i edesia and Nyasaland. Research is In progress on experi-
the University of Rho determine the effect of afforestation on streamflow,
mental catchments to under varying pasture management, evaporation and
g:-c;{tfr aigdir :ézf:o:nd methds of improving inﬁltratjon. Further research is
being carried out fnto fransport and deposition of i N .

The Department of Native Engineering is conducting ‘experiments with
domestic solar heaters and solar cookers. Assessmen}s of the average power
rating of the solar heater and of the simplest production methods for cookers
are being made, especially with regard to the c!xeapest.metl_mod of producing
the necessary reflector. The use qf ultrasonic equipment is being examined and
a machine has been imported which will shortly be calibrated against concrete
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blocks of various Rhodesian aggregates and mixes. This is a non-destructive
tester for checking the quality of concrete in situ, and other materials used in
construction and industry. A laboratory has recently been established and a
limited amount of research is being done on power production. Research is
also being carried out on economic forms of transport for the development of
the country and particularly for suburban traffic. A third scale working model
has been produced and is now under test by the Electrical and Mechanical
Department of the South African Council for Scientific and Industrial Research.,

The Department of Native Agriculture is conducting research into the
breeding of indigenous cattle.

Northern Rhodesia

Some research in Northern Rhodesia is organised by departments under the
control of the Territorial Government,

Agricultural research and investigation in Northern Rhodesia is carried out
at the Central _Agricultural Research Station, near Lusaka, and at a number
of regioqal agncultural. research stations in the province. The research pro-
gramme includes experiments with natural and established pastures; land use
and soil surveys; plf}t}t breeding, particularly with summer wheat and native
food crops; soil fertility studies, including trials with the fertilisers, farmyard
manure and green manures; and irrigation trials on the Kafue Flats and Barotse '
flood plain.

Investigations in animal husbandry—now falling under agriculture, although
increasingly c!ose touch is kept with veterinary services at their Mazabuka
Research Station—are concerned mainly with the nutrition and breeding of
indlgeno_us Zebu type cattle, while the introduction of improved strains of
poultry is also receiving attention.

The Department of Game and Fisheries administers the Northern Rhodesia
Division of the Joint Fisheries Research Organisation. Research is conducted
into the biology of fish and general aquatic fauna of the waters of the territory.
Fish farming, fishing methods and processing of fish products are also being
investigated.

Faunal investigations into special problems are conducted by specialists from
time to time.

Geological research goes hand in hand with regional mapping by the
‘Geological Survey Department on the one hand and the mining exploration of
the large mining groups on the other. It comprises mainly mineralogical,
petrological and geochemical research, but includes also a certain amount of
field research in basic problems.

At the present time the Geological Survey is concerning itself mainly with
the problems of correlation, the investigation of the age of granites in the
territory and th_e examination of graphite deposits. In conjunction with univer-
sities, geochemical res!aarch and investigation of the structure and mineral
associations of pegmatites is being undertaken.

The two large mining groups continue to carry out research into problems
affecting the industry, pa.rt1cular1y problems in the metallurgical field.

Research into the medical aspects of pneumoconiosis and related diseases of
the chest is carried out by the Pneumoconiosis Medical and Research Bureau.
The three main categories of such research are epidemiological, pathological
and animal experimental studies.

The work of the newly established research laboratory of the Mines Depart-
ment is mainly concerned with the study of the fine injurious dust produced in
different mining operations, together with a comprehensive dust survey on the
Copperbelt mines, which started in 1959. The X-ray diffraction method (Geiger
counter and photographic technique), the use of various dust sampling instru-
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ments, optical and electron microscopy, form an essential part of the Iesearch
brogramme. Apart from this, an appreciable amount of time is spent on the
Supervision of various projects for dust suppression carried out in collaboration
with the mines. The electron microscopic study of biological specimens and
lung tissues, and their analysis by the X-ray diffraction method, is the joint
work of the Pneumoconiosis Medical and Research Bureau and the research
laboratory of the Mines Department.

The main functions of the materials laboratory of the Roads Branch are the
design of road foundations and surface treatment, including the execution of ajl
necessary soil tests and subsequent control during construction, but some limited
experimental work with low-cost surfacing is also being undertaken,

Research in the social sciences in Rhodesia and Nyasaland has been carried
out by the Rhodes-Livingstone Institute (RLI), beadquarters of which have,
since 1938, been in Lusaka. The results are to be found in the various series of
RLI publications (the journal, the papers, the conference reports, the communi-
cations and books), which enjoy a high scientific reputation in academic and
other centres throughout the world. Rural studies at present in progress include
field investigations in social anthropology, in economics, and in human
geography. Topics in urban research include. absentee1s'm and labour turnover
in Northern Rhodesia and Southern Rhodesia, the social and economic com-
position of African urban areas in Northern Rhodesia and.Nyasaland, and
the absorption of European immigrants in Southern Rhodesia frc_>m a social
psychological point of view. If research being carried out by affiliates of the
RLI is included as well as projects being undertaken by its own staff, then the
Indian element in Northern Rhodesia is also repr_esented in .the scope of the
institute’s studies. One institute affiliate is surveying something of the social
and economic structure of the Asian community in Northern Rhodesia;
another affiliate is analysing the early eﬂegts of' missions in various fields in
Northern Rho desia; another, who is trained in agnc_ultural economics, is
studying various present and historical aspects of African trade marketing.
At the institute’s headquarters in Lusaka various research projects in comparative
sociology are facilitated by considerable hbrgry resources, Institute conferences,
which are held at frequent intervals, provide excellent opportunities for the
exchange of ideas between research workers and Government and other officials,
especially in applied social and economic research, which at present accounts
for a large part of the institute’s activity. ; ; :

Forest research is concerned with sx}wculture, par_tlcularly the introduction
of exotic tree species and the regeneration of the indigenous woodlands of the
territory. This research is carried out at Research Headquarters Laboratories
at Kitwe and at field research stations at Samfya, Ndola and Choma. In addi-
tion there are small trial plots in most of the provinces of the territory under
supervision of the silviculturist. A utihsatxon_l d1v1s1op has been in existence
since early 1958 and is carrying out research into the improvement and utilisa-
tion of local timber with special reference to the requirements of the mining

industry,

Nyasaland
Most of the scientific research carried out at present in Nyasaland is under-

taken within the organisation of Government. The Agricultural Department
as a main research and experimental station at Chitedze, near Lilongwe in the
Central Province; a station at Makanga in the Lower River that deals with
cotton breeding, irrigation practices and general crops; and a station at
Bvumbwe, in the Southern Highlands, that deals with tung, coffee, frujt and
mixed farming. In addition there are smaller agricultural research stations at
Tuchila, in the Southern Province, at Chitala and Mwera Hill, in the Central
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Province, and Mbawa, in the Northern Province. The Tea Association has
recently taken over responsibility for all research in tea. During the past seven
years, the Department of Veterinary Services, with its research laboratory at
Blantyre, has undertaken applied research on a limited scale into such problems
as contagious abortion, Q-fever, clostridial infections and the techniques of
rapid rabies diagnosis. Academic research as such is not undertaken; field
research, except into trypanosomiasis, is still hindered by lack of available staff.
The laboratory offers a versatile diagnostic service. The Department of
Forestry has a Silvicultural Research Station in Chongoni Forest near Dedza in
the Central Province, and experimental plantations throughout the country. It
also has certain facilities for timber research and investigation at its sawmill
at Blantyre. A Joint Fisheries Research Organisation has been working under
the auspices of the Governments of both Northern Rhodesia and Nyasaland
with a station at Nkata Bay, in the northern part of Lake Nyasa.

Where engaged on primary geological mapping, the work of the Geological
Survey Department is in the nature of research and, in addition, specific research
is in progress on carbonatites and related structures, which occur mainly in
southern Nyasaland, both from the economic and purely scientific aspects.
A small amount of research work has been carried out in Nyasaland by mem-
bers of the Institute of African Geology of Leeds University in the United
Kingdom. ;
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STANDARDS ORGANISATIONS

The British standards movement, which originated in the United Kingdom in
1901, has helped to create national standards I?odies in many other countries
-and has now taken its due place in a world-wide movement aimed at raising’
productive efficiency. . .

The main function of this movement is to set up and maintain standards of
‘quality, fitness for purpose, and performance for a multifarious and constantly
growing range of items used throughout industry. But the work goes further,
-and has been summed up as covering the three ‘S s—gxmphﬁca_tlon, standardisa-
tion and specialisation—which together make for a higher national standard of
productivity. o7 ; —_

Although the British Standards Institution (BSI) did not receive its Royal
‘Charter until 1929 or its present name until 1931, the main character of the
institution and its line of work were decided in 1901. It is a voluntary body
formed and maintained by industry, approved aqd supported_by.the United
Kingdom Government, which aims at the preparation and publication of tech-
aical standards to assist industrial progress. o

One of the objectives laid down in the articles of the Bnpsh Engineering
Standards Association (out of which BSI grew), was the establishment of com-
mittees which were the precursors of later national bodies in overseas countries,
including Commonwealth countries. By 1926, no fewe_r than '18 countries had
-established national standards bodies. At a subsequept mtemanpnal conference,
-an organisation entitled the International Federation of National Standards
Bodies, but usually spoken of as the Interqauonal Standards Association (ISA),
was set up, of which BSI was a member until 1939,‘when ISA.ceased to function,

In 1944, a United Nations Standards Co-ordinating Committee (UNSCC) was
formed, with offices in London and New York. This was established on a
permanent footing in 1946 as the International Organisation for Standardisation

«(IOS), with headquarters in Geneva. o )
There are now independent standards organisations in most member countries

-of the Commonwealth.

«Canada . .
In 1919, as a result of a joint effort of the Canadian Advisory Committee of

the Institution of Civil Engineers and the Canadian Honorary Advisory Council
for ScientEi(::n axfuf l},ndust;‘pizl Research, a standards body was formed and
incorporated under Dominion charter as the Canadian Engineering Standards
Association (CESA). For some years this was the only standards body on the
erican continent comparable with the United Kingdom prototype. The term
“Canadian Standard’ was legalised at the end of the first world war by an Act
of the Canadian Federal Parliament and in 1944, under the Act, the CESA
‘became the Canadian Standards Association.. It now covers not only engineering
‘products, but textiles, metals, ch.emicals, agriculture, pulp anq paper, and other
<ommodities. Its approvals service also ensures that all electrical apparatus and
-appliances comply with Canadian standards of safety and performance,

Australia

Australia has a voluntary standards organisation similar in constitution to
‘the BSI. The first step was the foundation, iq 1922, of the Australian Common-
‘wealth Engineering Standards Association. Five years later another body, called
the Australian Commonwealth Association of Simplified Practice, wag Forted
1In 1939, these two organisations were amalgamated under the title of Standards
Association of Australia. With the change of name, the functions of the Associ S
Won were extended to other industries besides engineering. Cia-

55



New Zealand

A local committee of the British Engineering Standards Association was
formed in New Zealand in 1920. An active part was taken in its formation by
the UK Trade Commissioner for New Zealand, the chairman of the New
Zealand Advisory Committee of the Institution of Civil Engineers, and the
engineers of the Public Works Department at Wellington. This committee was
superseded in 1932 by the New Zealand Standards Institution, which operated
under the Society of Civil Engineers. Four years later this body was wound
up, and a new organisation, the New Zealand Standards Institute, was formed.
Today it is a statutory body, with divisions embracing engineering, textiles,
chemicals and domestic commodities.

South Africa

A local committee was formed in South Africa in 1908 at the suggestion of
the then President of the Transvaal Institute of Mechanical Engineering. In
1917, it agreed to act as the South African branch of the UK Engineering
Standards Committee of the British Engineering Standards Association, and it
proposed that the Union Government should adopt British standards, with such
modifications as it might recommend, as the official standards for South Africa.
In 1934, the South African Standards Institution was founded as a voluntary
organisation, very much on the lines of the BSI. In 1945 two new statutory
bodies were set up under an Act of the Union Parliament—the Standards
Council, a co-ordinating body, to which the Standards Institution had the right
to nominate two members; and the South African Bureau of Standards, working
directly under the Standards Council. In August 1956, the South African Bureau
of Standards (SABS) was amalgamated with the Council for Scientific and
Industrial Research (CSIR). The Standards Council was abolished and the
administering body for the merged organisation is the Council for Scientific and
Industrial Research, enlarged to consist of 14 members, representing science,
industry and standards.

India

The Institution of Engineers (India) set up in 1919 a local committee to act
as agents for British Standards. During the inter-war years the committee
advised the British Engineering Standards Association and the BSI, and was
responsible for promulgating British standards throughout India, including what

is now Pakistan. In 1946, the Indian Standards Institution was founded on lines
similar to those of the BSI.

Pakistan

In December 1947, the first Pakistan industries conference was held, when it
was recommended that a standards organisation should be formed. Steps have
since been taken by the Government of Pakistan to set up, under the Department
of Supply and Development, a Pakistan Standards Institution, and the first
meeting of the General Council was held in January 1951.

For the scientific assessment of raw materials and finished products of the
country by standard technological and analytical methods, the Government of
Pakistan established the Central Testing and Standards Laboratories at Karachi
early in 1951, Tests and analyses on all materials are carried out in accordance
with the standard specifications adopted by various countries. The laboratories
are equipped with standard testing instruments and machines and a well-
furnished library containing relevant reference books, periodicals and journals.
A similar laboratory has recently been established at Dacca in East Pakistan.
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Some equipment for both the laboratories was supplied by the United Kingdom
‘Government under the Colombo Plan.

Federation of Rhodesia and Nyasaland

The Standards Association of Rhodesia and Nyasaland, established in 1957,
«evolved from a local committee of the British Standards Institution set up in
1950 to foster the use of standards in Central Africa. The association is affiliated
to the BSI and follows British practice to the extent that local conditions permit.
The governing body is a General Council comprising representatives of the
Federal and Territorial Governments, local authorities, professional institutions,
industry and commerce. The establishment of standard specifications and codes
of practice is assigned to Industry Councils, each with their own technical
committees. The association is financed in part by subscriptions from members
-and in part by the four Governments in the Federation.
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THE FRAMEWORK OF COLLABORATION

Means of scientific collaboration within the Commonwealth range from per--
manent institutions, such as the learned societies, the Commonwealth Agricul--
tural Bureaux and the Commonwealth Scientific Liaison Offices, through regular
Commonwealth Scientific Conferences, Standards Conferences and schemes for
the interchange of scientists to ad hoc meetings on specific subjects, e.g., nuclear
energy or cables standards.

The Commonwealth Agricultural Bureaux

The Commonwealth Agricultural Bureaux serve as clearing houses of infor-
mation and intelligence centres for scientists and research workers in agriculture-

and forestry, not only throughout the Commonwealth but, increasingly, through-
out the world.

History and Development: The Commonwealth Agricultural Bureaux Organisa--
tion is the result pf grov;.'th and adaptation. Beginning in the field of entomology,
it has expanded its services to all branches of agricultural science and forestry,
and is today one of the best of many examples of organisations helping scientists
in Commonwealth countries to contribute to the solution of problems, both:
within the Commonwealth and in the world as a whole.

An Entomological Research Committee (Tropical Africa), formed in 1909
with headquarters at the Natural History Museum, South Kensington, London,
was expanded in 1913 into the Imperial Bureau of Entomology, the chief
functions of which were (a) to assist in the ‘identification of all injurious insects.
sent in by officers attached to departments of Agriculture and Public Health in
countries of the Empire’; () to issue ‘a monthly periodical, giving summaries of
current literature, both British and foreign, dealing with noxious insects, whether-
agricultural pests or disease carriers’. This bureau, the prototype of the institutes.
and bureaux of today, was managed by a committee representing its Common-
wealth scope and responsibilities. Administrative supervision remained with the-
Secretary of State for the Colonies until 1933, when the Commonwealth Bureaux
Executive Council took over its administration.

An Imperial Bureau of Mycology, similar in functions, control and methods.
of finance to that of Entomology, was started at Kew in 1920, following the
approval of the Imperial War Conference of 1918.

The valuable services which these bureaux had been rendering to pathologists
soon led to a recommendation by the Imperial Agricultural Research Conference
of 1927 for the establishment of eight bureaux in eight selected branches of’
agricultural science. In 1928, the Governments of the Commonwealth countries
appointed an organising committee to define the functions of the new bureaux
and to advise on their location, finance and administration. On 1st April, 1929,
the Executive Council of the Imperial Agricultural Bureaux came into being
and the eight bureaux were opened during the financial year 1929-30. In 1933,
the Bureau of Entomology and the Mycological Bureau passed to the control
of the Executive Council and were given the name of institutes to distinguish
them from the eight bureaux. The Farnham House Laboratory, an offshoot of
the Bureau of Entomology, known first as the Bureau, and now as the Institute,
of Biological Control, also came under the control of the Executive Council;
in 1940 it was moved to Canada. The British Commonwealth Scientific Con-
ference, in 1936, recommended the addition of two bureaux—of dairy science
and forestry, both of which were started in 1938. In that year the organisation
also began field expeditions to South American countries to collect indigenous
varieties of potato, and set up a Commonwealth Potato Collection at Cambridge,.
now transferred to the United Kingdom Agricultural Research Council.
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The organisation became known as the Commonwealth Agricultural Bureaux
on Ist January, 1948, this revised title being deemed to represent more accurately

the free association of participating Governments.

Organisation and Administration: The admin@stration of the bureaux is in the
hands of the Executive Council, which comprises one representative from each
of the contributing countries, the UK depqndencies being considered as ope
unit for this purpose. The Executive Council, through its individual members,
Is responsible directly and equally to all Govergments.‘ The agreements on
finance, and the proportions in which finance is provided, are agreements
between Governments co-operating for a common and defined purpose,

The Executive Council is assisted on the scientific side by a Scientific Advisory
Committee, Close touch is maintained between Commonwealth countries and
individual bureaux by a system of ‘official correspondents’, each country nomi-
nating a scientist who specialises in a_bureau’s subject to act in this capacity.
To provide a similar link in the administration, there is a liaison officer in each
country, having functions on the administrative side parallel to those of the

official correspondents for individual bureaux on the scientific side.
Each bureay js Jocated at a research institute working in the same scientific

field
The individual organisations at present controlled by the Executive Council,
and the institute with which it is assocxatgd, are given be}ow. All except the
Bureau of Biological Control are situated in the United Kingdom.

Institutes : Commonwealth Institute of Entomology, British Museum (Natural

History), Cromwell Road, London, S.W.7,
Common}grealth Mycological Institute, Ferry Lane, Kew, Surrey,

cobgland. 1 stitute of Biological Control, Science Buildings,
Carling Avenue, Ottawa, Canada.
Commonwealth Bureau of Animal Breeding and Genetics, Institute

Bureaux ; AN ! 1
of Animal Genetics, University of Edinburgh, King’s Buildings,

West Mains Road, Edinburgh, Scotland. =~
cgmiionwealth Bureau of Animal Health, Veterinary Laboratory,

New Haw, Weybridge, Surrey, England.
Commonwealth Bureau of Animal Nutrition, Rowett Research

Institute, Bucksburn, Aberdeen, Scotla'nd.
Commonwealth Bureau of Dal_ry Sf:lepce and Technology,
National Institute for Research in Dairying, Shinfield, Reading,

Co]xarll]rilgggv}ealth Bureau of Forestry, Imperial Forestry Institute,
South Park Road, Oxford, England.

Commonwealth Bureau of Helminthology, The White House, 103
St. Peter’s Street, St. Albans, Hertfordshire, England,

Commonwealth Bureau of Hortnculture and Plantation Crops
East Malling Research Station, East Malling, Kent, England, s

Commonwealth Bureau of Pastures and Field Crops, Hurley, nr
Maidenhead, Berks, England. , O,

Commonwealth Bureau of Plant Breeding and Genetics, School of
Agriculture, Calxanbndge, }%ngéagld, .

Commonwealth Bureau of Soils, Rothamste :
Station, Harpenden, Hertfordshire, England. d EXPEHmental

The funds for the Commonwealth Agricultural Bureaux ;
I are pro
?',lb(llltlons from the Governments of member countries. There Ere ‘;?uelfi dbé con-
unds—for the Institute of Entomology; for the Mycological Institute; ;ol‘frtelx;t
; e

Institute of Biological Control; and for the Headquarterg Sales and Bur
? eaux,
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The Executive Council has control of these funds and can borrow temporarily
from one to the other, provided the amount is repaid; it cannot transfer per-
manently from one fund to another.

Methods: The institutes and bureaux collect their information by the constant
scrutiny of scientific literature in all languages; the information is then classified
and the essence of it published in the indexed abstract journal which each one
issues. This regular service is supplemented by occasional publications giving
reviews of published work on particular problems or experiments, and by
answering inquiries from scientists,

The Institute of Entomology maintains no collection of its own, as its work
is very closely integrated with the British Museum. The Mycological Institute
keeps its own working herbarium, which at present contains over 50,000
specimens of fungi. It also maintains the United Kingdom national collection
of type cultures 'for all fungi except medical fungi, timber rotting fungi and
yeasts.

Another method by which the Commonwealth Agricultural Bureaux have
helped in the dissemination of knowledge in particular fields is by convening
conferences for the study of special problems. Examples of such conferences
include a specialist conference on tropical and sub-tropical soils, in June
1948, 'at Rothamsted Experimental Station, and three specialist conferences on
mycology, entomology and animal breeding, in London during July 1948.
Specialist conferences are now confined to entomology and mycology.

Review Conferences: Review Conferences, reviewing the work and usefulness
of the organisation, normally take place every five years. They have been held
in 1936, 1946, 1950 and 1955. A fifth conference was held in August 1960.

Among other things, the Fourth Review Conference recommended that the
Executive Council be given power to develop further co-operation between the
institutes and bureaux and foreign governments and international bodies; that
greater personal contact between the official correspondents of the institutes and
bureaux in the constituent countries be encouraged; that the names of three
bureaux be changed—Bureau of Agricultural Parasitology (Helminthology) to
Bureau of Helminthology, Bureau of Soil Science to Bureau of Soils, and Bureau
of Dairy Science to Bureau of Dairy Science and Technology; that the question
of the establishment of a Bureau of -Agricultural Economics be further con-
sidered in consultation with the International Conference of Agricultural
Economists; that a grant be made to the United Kingdom National Institute
of Agricultural Engineering (at Silsoe, Bedfordshire) for strengthening the
abstracting and information service in that subject; and that the question of
establishing a Bureau of Agricultural Engineering be included in the agenda at
the next Review Conference,

Scientific Conferences

So far, Commonwealth Scientific Conferences have been held in London in
1936 and 1946, and in Canberra and Melbourne, Australia, in 1952.

These conferences originated from a suggestion made in the 1933 report of
the Imperial Committee of Economic Consultation and Co-operation. It was
intended that the 1936 conference should be a general one, but this proved
impracticable and the discussions were mainly limited to agricultural subjef:ts
and in particular to-a review of the activities associated with the Executive
Council of the Imperial Agricultural Bureaux.

Early in 1945 the Royal Society of London, with the approval of the UK
Government, arranged to convene an Empire Scientific Conference during 1946.
Since the conclusions reached at such a conference would require a background
of official policy and support, it was proposed by the UK Government to the
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t an official scientific conference should

other Commonwealth Governments tha i

b:hclc;nvened in close association with the Royal Spcxety' Coqference, as well as
f the Executive Council of the Imperial

- . . . working [ 1
aAngrli[c::,xftsn?rga?n]‘;Eré::g( d;:ccordingly three conferences were held in the United

; ; r of 1946.
Kx%g]dom dnu;mgng;: ;ﬁﬂitended by over 100 overseas delegates representing
i Cese co! erelth <ountries and many of the United Kingdom Dependencies.
all Commonwea diality pervaded the proceedings’, says the

‘ test cor . :
An atmosphere of the g7 d the desire for the fullest co-operation

i rence, © . . . a0 I {
;‘;P::i :yf t&:s;g}?a:vzgnsas sxiremely marked. Practically no differences of

| eV complete agreement on most subjects was arrived
la):l:;lﬂp;lii tvtvl:rzi g:zlatled ;_gl‘i was no doubt due in large measure to the .careful
renaration for fhe i’onfﬂence and to the prominent part played during the
gregaratory period by the Scientific Liaison Officers in London and . . . Washing-
ton 4 i
s ooh maller than its predecessors, was attended by
34’1;1; icln?sszc i:ggggcgcoe&ng:hczmmonweakh countries and an observer from
the United States. : wealth Scientific C i i
. ritish Common ientific Committee in
Caﬁ;d : i;nfgggg _to‘£ . sth;eci](;l ed t0 abolish _full-scale Commonwealth Scientific
Conferences an& 1to substitute regular meetings of the-BmISh Commonwet}lth
Scientific Committee consisting © the heads of the national research organisa-
tions of the Comme:nwealth countries- Such a meeting was held in 1960 in the
United Kingdom.

StaTl‘lhd:rt::O(;;lg:;:lz erences Of 19261, an;i 5193% gtimulated tl.he extension and
two oughout the Commonwealth.
co'-ﬁl;dmatlon. of standarc:‘S)g‘r”:sl; as recorded at the conference in 1930, when
o c?) r?;?:tézp;?r?;ogmedv dealing respectively with gdustnal standards and
fundamental standards. d that the standards bodies of
] —_ mmeI{de : es o t.he Cogn-
T mesings faly el and syt comlaions i
a view to establishing, so far 25 pracucabze,th umfeir f;l;g; 1s:tanda.rds. They were also
recommended to incl’ude in the ¢ il oaud aPParatuScogEes and'rules, fai =
as standard specifications for matert s i s & d mphasis was laid on
the importance of each standards bOdc)j'sawh?ch %om fiefi mark or brand, which
could be applied under licence to goo P with appropriate stan-
ds (i.e. 3 i markiﬂg)' 2 i : &
st (i, Sl e oot e et i 1504t
the standards bodies of the Com? °nr{1em together in iacci1 B ey i A
development which justified bringing Commo o G fecstos
that 2 nwealth Standards Conference

as soon as possible. It was agre 46 . ndar
should takepglace in London 11 October 1946, and its organisation was under-

taken by the British Standards I3SHEX 00 o Beenwatives of the national stan-
dards organisations of the nited » Australia, New Zealand,

South Africa, India, Eire and palestine attended. The UK Colonial Office was

r the Coloni
also represented (the Cromll) Agents o lonies are represented on a
number of committees of BSD-
The two main items discussed werelﬁesgi'gggsmgnt Oof certi
and the influence of the Commonwea odies in

international standardisation.
of close co-operation between
wealth, while leaving each orga
work_ of co-ordinating national §

fication marking
the wider field of

nisation to take its own

tandards with world_widgatr:e:lzsthe long-term
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A further Commonwealth Standards Conference, held in June 1951, was
attended by representatives of the national organisations of the United King-
dom, Canada, Australia, New Zealand, South Africa, India and Pakistan. The
conference discussed standard marks in Commonwealth countries and expressed
complete agreement on the objective of reciprocal recognition and protection
of each other’s registered standard marks. While stressing the importance of
aligning all Commonwealth standards to the maximum extent, it was recognised
that differences of practice rendered ‘this difficult in certain cases, partlcularly
where marks had to be applied in connection with special safety regulations in
overseas markets. Note was taken of the procedure being operated between the
BSI and the Canadian Standards Association under which BSI were acting as
agents in London of the CSA to ensure that electrical equipment received the
necessary CSA approval before being shipped from the United Kingdom to
Canada. The view of the conference was that this procedure held out promising
possibilities for extension to other classes of trade and between other Common-
wealth countries. .

A further meeting, in lieu of a full conference in Canada which had proved

impracticable, was held in New York in June 1952, :
. The third full-scale Commonwealth Standards Conference was held in January
and February 1957 at New Delhi. Subjects discussed included, in the general
policy sessions, the effects on Indian standards practice and Commonwealth
trade of the Indian Government’s decision to adopt the metric system, and, in
the technical sessions, standards for electrical equipment, machine tools, electric
cables, steel, and the co-ordination of safety requirements for domestic electrical
appliances.

The fourth Commonwealth Standards Conference was held in Ottawa in
August and September 1959. Further progress was made in problems of inch-
metric dimensions in standards, and other topics discussed included schemes of
supervision of certification marking, modular co-ordination, consumer pro-
tection, alignment of Commonwealth standards for hot-rolled steel sections,
and standards for air receivers and cranes.

ABC Conferences: A series of conferences on engineering standards (of par-
ticular importance in standardising weapons between NATO countries), in-
volving the United Kingdom, Canada and the United States, have been held
since 1945. These are known as the ABC Conferences (America-Britain—-Canada);
The first was held in Ottawa in 1945. In November 1948, agreements between
the three governments on a range of standardised screw-threads and hexagonal
bolts was signed in Washington. Further ABC conferences have been held,
such as those on screw-threads, pipe-threads, limits and fits, in New York on
2nd June, 1952. Another example of such agreements was that made in Toronto

in October 1957, on the use of a single unified procedure for presenting informa-
tion on engineering drawings.

Scientific Liaison Offices

A feature of the pattern of scientific collaboration during the second world
war was the establishment of scientific missions in London by the United States
and the Commonwealth countries, and in Washington by the United Kingdom
and other Commonwealth countries; the latter subsequently joined together as
the British Commonwealth Scientific Office in Washington.

The success achieved as a result of collaboration between scientists from all
parts of the Commionwealth stimulated the desire for the continuance of this
method of approach in dealing with problems of common interest. In 1943 the
Report of the British Commonwealth Science Committee set up by the Royal
Society of London, stressed the desirability, on the return to peace-time
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«<onditions, of establishing machinery for permanent scientific liaison between
«Commonwealth countries, for extending existing information services and
improving facilities for personal contact between scientists and for the inter-
change of scientific staff.

Immediately after the war the Scientific Conference held in London in 1946
recommended that the Washington Office be continued in peace time, and in
-addition that a British Commonwealth Scientific Office (BCSO) be set up in
London. These recommendations were approved by all the Commonwealth
‘Governments. Since 1948 the Scientific Offices in London of the Commonwealth
.countries have been located in the same bu'ilding (Africa House, Kingsway,
London, W.C.2), and are closely associated with the Overseas Liaison Division
.of the United Kingdom Department for Scientific and Industrial Research.

The function of these offices is to act as points of contact between the
scientific organisations of the member countries for the communication of
scientific ideas and information. For instance, following resolutions passed at
the British Commonwealth Scientific Conference of 1946, the offices have started
a Commonwealth index of translations into English of published scientific
papers, reports and journal articles. Each country has an agency, which collects
details of translations made by organisations in that country which are co-
.operating with the scheme, The information is then passed to BCSO (London),
where index cards are prepared to send out to the agencies within the Common-
‘wealth,

TInterchange of Scientists L
Other examples of Commonwealth collaboration in scientific research was

provided by those schemes, some of them privately financed, which assist the

interchange of science graduates and lecturers between Commonwealth univer-

-sities and the promotion of research P}'Oje‘:ts‘ :
The British Council, for example, which has so far established representations

iin five Commonwealth countries, does much to assist this process in six ways:

1. It makes travel grants for interchanges between universities in the United
Kingdom and in the rest of the Commonwealth. These grants are extended

to:
(@) University teachers on recognised study leave.

(b) Distinguished scholars invited by universities for short visits,
(c) Postgraduate university research workers holding research grants.

It awards postgraduate research scholarships tenable in the United King-
" dom for ten months or, in spt_:cnal cases, for a longer period. These
scholars have all their expenses, including travel, covered by their scholar-

ships.
ages, by grant apd otherwise, attendance at selected scienti
cI::)negnr‘:s):;s %n the United Kingdom and in other Commonwealth cotilell;'ltfzis‘f
It assists the United Kingdom programmes of visiting Commonwealth
scientists and others. in the United
ovides short courses in the United Kingdom on engineerin

1 :(t:l ;l‘ﬁﬁc subjects in which the United Kingdom has made gz)table %e:el:g

progress. :
6. Tt places and supervises, on behalf of the United Nations and the Common-

wealth Relations Office, all holders of United Nations and Colombo Plan

awards for study in the United Kingdom.

The Nuffield Foundation, establi§hed in April 1943 by Lord N
-promote the advancement of education, health and social well-being, usﬁl;iglndsotrz
:and finances scientific, medical and sociological research projects in the United
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Kingdom and also in other Commonwealth countries and provides grants for-
fellowships and scholarships for Commonwealth students. Its schemes include
fellowships for doctors, scientists and others from other Commonwealth coun-
tries to come to the United Kingdom for specialised higher training and
experience. Selection committees, set up in Australia, New Zealand and South
Africa, allocate travelling scholarships.

In the second five years of its existence the foundation extended the scope-
of its help to cover direct support for research outside the United Kingdom.
The committees in Australia, New Zealand and South Africa (currency
restrictions prevented similar action for Canada) were asked to recommend
research projects deserving support.

A Commonwealth Bursaries Scheme was initiated on 27th July, 1953, jointly
by the Royal Society of London and the Nuffield Foundation. The Nuffield
support is complementary to its already established programme of fellowships
and grants mentioned above.

The object is to provide facilities for increasing the efficiency of investigators.
of proven worth by enabling them to pursue research, learn techniques, or-
follow other forms of study where the physical or personal environment overseas-
in the Commpnwealth is peculiarly favourable. The scheme was at first operated
for an experimental period of five years, during which the Nuffield Foundation
provided £5,000 a year for bursaries to United Kingdom scientists wishing to
go to overseas Commonwealth countries and to scientists of one part of the-
overseas Commonwealth wishing to go to another. The Royal Society con-
tributed £2,500 for movement in any direction within the Commonwealth,
including to the United Kingdom. It is hoped, however, that funds may be
obtained from other sources, particularly from overseas, to make possible the
full development of the scheme, especially by increasing the proportion of
bursaries for scientists of overseas Commonwealth countries who wish for
facilities in the United Kingdom. Dr. D. C. Martin, Assistant Secretary to the
Royal Society, is secretary to the joint committee which administers the scheme.

The Rutherford Memorial Scheme was launched by the Royal Society of
London in 1950 as a suitable memorial to Lord Rutherford of Nelson, perhaps
the greatest Commonwealth scientist of the twentieth century. An appeal for
funds was launched simultaneously in the United Kingdom and in other parts.
of the Commonwealth, which met with an encouraging response. So significant
was Rutherford in the context of Commonwealth science that the words used
by the then President of the Royal Society, Sir Robert Robinson, in launching
the appeal, deserve quotation in full :

“Those who knew Rutherford will never forget him. So long as men study
atoms, they will remember his achievements as they do those of Newton, Dalton,
J. J. Thomson and others who laid the foundations on which scientists build.
The record of achievement of such brilliant lives forms the most enduring
memorial; yet it has always been fitting to pay public homage to the memory
of a great man, especially in a manner which helps others to continue his work.

‘Rutherford was born at Nelson, New Zealand, on 30th August, 1871. He was.
a student first at Christchurch, New Zealand, and then at Cambridge, England.
He was Professor successively at Montreal, Manchester and Cambridge. He:
died on 19th October, 1937, and was buried in Westminster Abbey.

‘Rutherford was the father of nuclear physics. The inspired interpretation
of his observations, and his genius for experiment, led to practically all we:
know about the structure of atoms. He developed the theory of the atom in
Montreal; the final convincing proof he provided at Manchester, where he-
showed conclusively that an atom contains a central nucleus which is the seat
of intense electric forces. Through his investigations of the structure of the-
nucleus itself, he founded in the Cavendish Laboratory, Cambridge, the moderm
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:science of nuclear physics. He always worked on problems at the limits of
human knowledge, inventing and developing the methods used for observation
in these new fields. His uncanny judgment and his sheer energy made him the
_greatest physical scientist of his age. The_ practical results'of his work—atomic
«energy and its by-products—followed a lifetime of devotion to the pursuit of
knowledge. -

nqt is irobable that Rutherford )mll be remembered equally for his great
powers of inspiring others. B.y his personality and forceful. leadership his
«colleagues and students were stimulated to re.ach helghts.of achievement which
they could not have reached alone. From his labm:atorles came many of the
world’s leaders of physical science today: all countries have felt the impact of
‘his inspiration through the influence of scientific men trained by him. More-
over, he did not confine his interest to purely academic science, For many years,
as chairman of the Advisory Council of the Department of Scientific i
TIndustrial Research, he gave wise guidance to the Govex:ument in the encourage-
‘ment and extension of the use of the scientific method in industry.’

A special committee set up by the Council of the Royal Society decided that

:the memorial should take two forms:

(1) Rutherford Scholarships tenable for three years to be awarded to post-
graduate students within the Commonwealth, for research in the natural
sciences with a preference for experimental physics. A scholar is normally
required to carry out his researqh I an institution jn some part of the
Commonwealth other than that in which he graduated,

(2) A Rutherford Memorial Lecture, toegf tl:ieliw.ared at intervals at selected
university centres in the Commonw Overseas, at least one in three

to be given in New Zealand.

Rutherford’s correspondence has been collected together ang copies of this
will be placed in those universities L}Vlcéh mwll-l;c.h he was associatgd, namely,
Canterbury College in New Zeallia:lng?and niversity in Canada
and Cambridge Universities In .

Athlone Fe%lowships, which commemolr 98‘:8 the Ear] of Athlone’s term of office
as Governor-General of Canada g‘;g’ e to 1946, were inaugurated by the
United Kingdom Government i :neerig 31¢ awarded annually by the UK
‘Government to enable Canadian €ngl 8 graduates to taie postgraduate
training in the United Kingdom. e—"

The fellowships fall into two 8TOUP g

1. Twenty-eight are available for graduates on Completion of 5 bachelor’s or

higher degree. B ho h

2. Ten are available for engineers W ave already speny some time in

industry.

The provide for 8 peed o I8 18 0 Uit g 1 e
awarded on the understan mig Hates Teceive advics Otel’Wa.r S return to Canada

to follow their careers. Cand : G their prg
i Fellowship Committee jn X Posed course of
training from the Athlone iversities, and the Unithe lll(n.lted Kingdom, repre-

‘sentative of industry, the univers . €d Ki
and srrangsments fzr their rgcep;wn_ t;ut(lj] placing 5, sup;:_%g‘;{in bGove_rnment,
‘The committee also concerns itsel ‘3" Ki %welfare and progreg fy il bods,
throughout their stay in the Unite * ingdom. The Fellowsh's of the Fellows
(1) cost of travel from home to the d'mzted Kingdo and by klp Gran_ts JESYEY
United Kingdom as may be approved; (2) cost of ADProved yni. nd Within the
tuition fees; (3) maintenance allowance payable Quartey] in Versity or college
ject to United Kingdom income tax Or Dationg] insurancy 'R advance, not sub-
Post-Doctorate Fellowships, inaugurated by the Canagy, . Ntributions,
65 'an National Research



Council in 1948, are also granted to research students from other Common-
wealth countries as well as to those from foreign countries.

In addition to these schemes are others run by large industrial groups in
the United Kingdom which include Commonwealth students among those
offered facilities in their research departments.

Nuclear Energy

Commonwealth collaboration in atomic energy is close and widespread.
Though Britain and Canada are at present most advanced, other member
countries have built or are building research reactors and are investigating
possibilities of developing the peaceful uses of nuclear energy. Australia and
South Africa, besides Canada, are producers of uranium, India contains large
deposits of thorium, and is proposing to build a nuclear power station.

The Combined Development Agency (representing the Governments of
Canada, the Upited Kingdom, the United States) has current contracts for the
supply of uranium with Australia and South Africa, while the United Kingdom
has direct contracts for this purpose with Canada, Australia and the Federation
of Rpodesm and Nyasaland and has made offers to buy concentrates containing
uranium from small producers in the Federation and in the United Kingdom
Dependencies. :

_The United Kingdom and Canada have agreements with India. Britain sup-
phgd fuel elements for Apsara, the first Asian reactor (outside the Soviet
Union) at Bombay, and Canada assisted with the setting up in India of a
high-power research reactor at Trombay, similar to the NRX reactor in Canada.
UK firms have also supplied a research reactor to the Australian Atomic Energy
Commission at Lucas Heights, near Sydney. Equipment for nuclear work in
Pakistan has been supplied by the United Kingdom and Canada under the
Colombo Plan,

Australia, New Zealand and Canada have co-operated in nuclear weapon
trials at Woomera and elsewhere.

B.ut perhaps the greatest Commonwealth link at present in this field lies in
the interchange of students and staff between the various universities and nuclear
energy establishments in Commonwealth countries, which has gone on since the
earliest discoveries. Britain, in particular, with its Isotope, Reactor and Opera-
tions Schools, is doing much to share its technical knowledge with other Com-
monwealth countries,

A conference of Commonwealth nuclear scientists was held in Britain in 1958.

[For fuller information see R.3928 Nuclear Development and Co-operation in
the Commonwealth, and RF.P.4192 Nuclear Energy in Britain.]

Space Research

Though no Commonwealth country has as yet a space research programme
comparable to those of the United States and the Soviet Union, there are a
number of instances of Commonwealth co-operation on limited projects. Over
20 of the United Kingdom Skylark upper atmosphere rockets, as well as the
second stage vehicle, Black Knight, have been successfully fired from the
Woomera testing grounds in Australia. A United Kingdom team of scientists
interested in space exploration visited Australia in June 1960 with a view to
collaboration in joint projects, and in September 1960, the UK Minister of
Aviation visited Ausfralia and Canada for discussion of possible joint projects.
The United Kingdom, Canada and Australia are to provide instrumentation for
satellites to be launched in the United States.

An interesting joint United Kingdom—Australia astronomy project is the
stellar intensity interferometer at Narrabi, New South Wales. The project will
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be carried out jointly by the Universities of Manchester (England
(Australia). The United Kingdom Department of Scientiigilc nagdanliggls‘giz
Research has granted £A 100,000 towards the cost.

The Australian CSIRO retained the London consulting engineers, F,
Fox and Partners, to prepare designs and specifications for a £A 750,060, l;ltz)t-r}atlIj
diameter steerable radio telescope to be built at' Parkes, New South Wales, The
electrical drive and control gear are being supplied by the United Kingdom firm

Associated Electrical Industries Ltd.

The United Kingdom Overseas Research Council
An important step towards further Commonwealth collaborati

in July 1959 when the United Kingdom formed an Overseag Rr:sté:?c]?? takep
under the general control of a Committee of the Privy Coupcjl Tt ouncil,
functions are to formulate policy in respect of scientific researcti fo: principal
and to co-ordinate advice and a§s1stancc on research matterg providegv;:)rseas,
United Kingdom research councils. Matters concerning scientific deve] y the
in the United Kingdom dependencies, in Commonwea]th countri elopment
countries outside the Commonwealth can be referred t0 it. The ccl)es aillnd in
provides a central point to which _Commogwealth Government a dunc -
institutions can refer for advice and information, and advise generaun resea}rch
Kingdom co-operation in scientific research overseas, y on United

Commonwealth Institute of Social Research
It was announced in February 1960 that a Commonwye . )
Research is to be established in Ottawa as a centre forail’ltll:l;:;?etmel of Social
in the social sciences and humanities and will serve the Commonta }-esearch
whole. The executive of the institute Is entirely Canadiap e I;;Vea th as a
largely of professors. Officers include: the Hon, Mark R. Drouin ct?mposed
president; Dr. John E. Robbins, president; an_d.Ml'- Bernarg Ostr s eonorta;_u-y
secretary-treasurer. A small research and administratjye staff wil] bz’a xeg_u tvg
and a library and statistical laboratory are to be set up, Plans includs thl:,p inte
of a $C 10 million endowment fund, t0 produce the required SO Soorg(l)s(;ng
ute will bring to Canad, leading Common;vealtﬁ

year. It is hoped that the instit
scholars, and that it will enrich and strengthen cultura) development throughout

the Commonwealth.
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THE UNITED KINGDOM DEPENDENCIES

The economic and social development of the dependent territories for whose
administration the United Kingdom is still ultimately responsible involves
research into a wide range of problems. Research has therefore become an
integral part of the United Kingdom’s long-established colonial policy of pro-
moting self-government in the dependencies on stable economic and social
foundations.

The passing of the Colonial Development and Welfare Act, 1940, was the
starting point of a new phase in colonial research. The Act provided, among
other things, for the expenditure in any one year on ‘research and inquiry’ of
such sums not exceeding £500,000 as Parliament might approve as part of an
expanded programme of development as a whole. The association of the grant
with the general purposes of the Act made it possible for the Colonial Research
Committee, which was created in 1942, to advise on the expenditure of the
fund with a view to co-ordinating the whole range of colonial studies, and to
decide (@) that the money should be spent on financing investigations in any
field of scientific, economic or social activity where knowledge was essential in
the interests of the dependent territories, and (b) that it was to be available
both for schemes initiated by colonial governments and for those originating
in the United Kingdom,

As a result of these decisions, the administrative machinery in the United
Kingdom for colonial research was overhauled—a number of expert advisory
committees were created, and a Research Department was established within
the‘Colonial Office itself, No immediate large-scale expansion of research
projects was possible, owing to the incidence of war, but a good deal of
exploratory work was done, and plans were made both for extending the
number and scope of the research institutes in the dependent territories and
for establishing conditions which would attract qualified scientists to the
<olonial field,

After the war, the position was further improved by the Colonial Develop-
ment and Welfare Acts of 1945 and 1950, which increased the annual maximum
disbursement ceiling under the Acts, first to £1 million and subsequently to
£2-5 million. The Act of 1945 also provided for a total sum of £120 million for
all types of schemes made under it in the ten years ending 31st March, 1956;
and this sum was increased to £140 million by the 1950 Act. The life of the
Acts was extended to 1960 by the 1955 Act, which also provided for a further
sum of £80 million to be spent on colonial development and research. The
1959 CD & W Act extended the life of the previous Acts up to 31st March,
1964, made a further sum of £95 million available, and cancelled the annual
limit on expenditure.

By March 1960, the sum committed to research schemes from this total
amounted to some £18-7 million, out of which nearly £16 million had been
actually issued. About half as much again has been provided by the govern-
‘ments of the United Kingdom dependencies, in cash or in kind, towards the
cost of these schemes.

Organisation of Colonial Research

The United Kingdom Secretary of State for the Colonies is responsible to
Parliament for ensuring that any schemes made under the Colonial Develop-
ment and Welfare Acts are for purposes calculated to promote the development
of the dependent territories and the welfare of their peoples, and that any
money provided for these purposes is wisely and economically spent. He is
-assisted in the discharge of these duties by ten specialist advising bodies, the
Research Department of the United Kingdom Colonial Office, and qualified
-scientists working in the field.
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Specialist Research Advisory Committees: In 1960, the advisory committees
were: ’

Committee for Colonial Agricultural, Animal Health, and Forestry Research;

Colonial Economic Research Committee;

Colonial Fisheries Advisory Committee;

Colonial Medical Research Committee?;

Colonial Pesticides Research Committee;

Colonial Products Council;

Colonial Road Research Committee;

Colonial Social Science Research Council;

Tsetse Fly and Trypanosomiasis Committee; and

Anti-Locust Research Centre.
Some of these committees have specialist sub-committees for dealing with
particular aspects of the work of the main committee, e.g.,, sub-committees
for malaria, leprosy, helminthiasis and mollusc-borne diseases and a working
party on sickle cell anzmia set up by the Medical Research Committee,! and
sub-committees for soil protection, cocoa research, stored products research
and crop protection of the Committee for Colonial Agricultural, Animal Health

and Forestry Research.
The majority of the members of all the committees and sub-committees are

eminent British scientists,

The functions of the specialist committees are to advise the Secretary of
State on the best use of funds in the field of research in which they are par-
ticularly concerned, to consider and give expert advice on proposals for research
plans and projects initiated by colonial governments, and to suggest appropriate
schemes of research themselves. The committees also study and advise on
research projects initiated by unofficial organisations, for it is recognised that
the scientific needs of the dependencies are too wide and complex to be the
preserve of governments only, and that action in this field cannot be too wide-
spread and diverse. ) o .

Members of the committees maintain contact with institutions, teams and
individuals at work in the dependengies, bofh by paying frequent visits to the
places where research projects are being carried out and by welcoming overseas
research workers at their meetings in London, so that first-hand progress reports
may be made. All proposals initiated by the committees are referred to the
Governors of the territories where the schemes are to be put into effect, before
any action is taken. This is done to find out whether a colonial government
approves of a scheme suggested .and is willing to co-operate in its execution.

Proposals for research in subjects not dealt with separately by the specialist
committees are dealt with in various ways, for exarqple, advice on housing and
building is obtained through a liaison ofﬁ'cer wh.o, with a small staff, is attached
to the building research station of the United Kingdom Department of Scientific
and Industrial Research. _Slmlla_rly, a research fellow. has recently been
appointed to advise on tropical paint problems. Ot_her subjects such as industry
and engineering, meteorology and water pollution, are referred to other
Specialist departments in the Uqlteq Kingdom for advice, in order to ensure
that no important point of inquiry is overlooked by reason of the fact that it
does not fall within the scope of one or other of the specialist committees, as
well as to maintain a proper balance of effort and funds.

Research Department of the Colonial Office: Responsibility for action on
research schemes recommended for financial assistance by the specialist com-
mittees rests with the Research Department of the Colonial Office, which was

1In 1960 it was announced that a Tropical Medicine Research Bo
‘up to take over the work of the Colonial Medical Research Comriri?te:as to be set
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established in 1945 within the Economics Division under the supervision of an
Assistant Under-Secretary of State. The duties of the department (which
accepts and acts upon advice given by the specialist committees and their sub-
committees) include translating the proposals of colonial governments and of
the specialist committees into effective schemes, agreeing such schemes with
the Treasury of the United Kingdom (whose concurrence is needed in all such
matters), and making the necessary arrangements for putting into effect those
schemes which involve studies in the United Kingdom or comparatively short
visits to the dependent territories. Administrative responsibility for schemes
that involve lengthy investigations or applied research overseas is usually vested
in the colonial government concerned, which receives a grant to cover the whole
or part of the cost, depending on a wide variety of circumstances.

Scientific Direction: While the administration of research schemes rests with the
United ngdom Colonial Office and the various colonial governments (which
also supervise and control such matters as the erection and equipment of
laboratories and the provxsnon of living accommodation for overseas research
workers), scientific direction is left, to the greatest poss1ble extent, in the hands
of qualified scientists, who discharge their responsibilities in a variety of ways,
e.g., as directors of local or regional research institutes or commodity stations
in the dependent territories, as controllers of the technical departments of
col.omal governments, as heads of United Kingdom research organisations or of
university departments: both in the United Kingdom and in the dependent
territories, and as leaders of small teams of experts carrying out short-term
investigations overseas.

Types of Research Project

Research projects are organised in a number of different ways, depending
on the nature of the investigations and the extent to which their results are
likely to be of immediate or long-term use. No hard-and-fast line can be drawn
between the various types of scheme, but, in general, they may be classified
as follows:

1. Schemes organised on a regional basis, for example, the East African
Institute for Medical Research, the West African Tuberculosis Research
Unit, the Bast African Agriculture and Forestry Research Organisation,
the East African Veterinary Research Organisation, and the West African
Institute for Trypanosomiasis Research. The number of regional research
institutes has steadily increased, since schemes organised regionally can
be carried through more economically than those arranged on a purely
local basis. Regional institutes also afford greater opportunities of col-
laboration between research workers in the same field, which is of value
in organising schemes which affect more than one territory.

Research at the regional instifutes is planned and controlled by the
director, who can obtain the advice and assistance of the appropriate
specialist committee, with the members of which he usually discusses his
work. In those territories where regional organisation is far advanced,
the director works under the agis of regional councils, which are respon-
sible for reviewing progress and making recommendations to their own
governments and to the Colonial Office of the United Kingdom con-
cerning the priority of projects and the appropriate allocation of research
funds. Regional councils at present include: the East African Agricul-
tural and Fisheries Research Council, the East and West African councils
for medical research, and the Standing Advisory Committee for Medical
Research in the Caribbean.

2. Schemes organised and directed by the heads of individual research
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stations and laboratories and research units in the dependent territories,
for example, the Mount Makulu Central Agricultural Research Station
in Northern Rhodesia, which was completed in 1957, and now extends
to 2,800 acres, including a full range of scientific laboratories, together
with a well-developed mixed farm; and the Tropical Metabolism Research
Unit, Jamaica, where recent investigations have been concerned primarily
with protein malnutrition in infants.

_ Research undertaken in the dependent territories by such bodies as the
Empire Cotton Growing Corporation.

_ Officially sponsored research organised in collaboration with particular’
industries, for instance, the British West Indies sugar research scheme,
which is financed jointly from United Kingdom Colonial Development
and Welfare funds and by the West Indies Sugar Association, and is
controlled by the director of the Sugar Technological Laboratory in
Trinidad.

_ Research sponsored by academic or non-official research institutes in
the dependent territories, for example, the East African, Nigerian and
West Indian Institutes of Social Research, which are associated with the
local university colleges; the Rhodes-Livingstone Institute, which was
founded in 1938 by private interests with government financial assistance
to conduct social research in Central Africa; the Royal University of
Malta, which is investigating the agricultural economy of the island in
conjunction with the University of Durham in England; and the regional
research centre for the Caribbean, based at the Imperial College of Tropical

Trinidad, where soils, banana and cocoa investigations are

Agriculture, Y r
being conducted under the direction of the principal of the college, who

is also the director of research.
Schemes organised 2as part of the research activities of the technical
. departments of colonial gove}'nments3 for example, mineral Surviys in
Kenya; citrus rootstock trials in' Jamaica.
Investigation carried out inpthe dependencies under the Hreetion. aF
" official United ingdom re§ear9h bodies such as the Medical Research
Council, the Department of _Scxentxﬁc and Industrial Research, and the
1 Research Council, for example, work at the medical research

Agricultura Fajara in the Gambia.

laboratories at - : L )
Schemes organised under the agis of the specialist advisory committees.

Research organised in this way is, as a rule, of general interest, and not
specifically related to any one territory or group of territories. For
example, the Colonial Pesticides Research Unit, Tanganyika, arose from a
small team formed in .Ugan_dg in 1945 to undertake investigations on the
use of new synthetic insecticides against tsetse flies and mosquitoes. It
has been expanded,. under tl'le xgis of the Colonial Pesticides Research
Comnmittee, tO provide experienced research workers for investigations in
other dependent territories. In addition, a small unit comprising two
entomologists, one chemist, one physicist and an engineer, together with
ancillary staff, has been established at the Chemical Defence Experimental
Establishment of the Ministry of Supply at Porton, near Salisbury, to
undertake research on the many problems of insect control which are
essentially fundamental in character, and can best be studied in 1 .
in the United Kingdom, where there are many mcs)re ;zcﬁgieaébctikrlatones
available in the field. an are
. Special investigations carried out in the United Ki i
arrangement with such research institutes as thlgtllgrrdxggia?tgﬁl éaz 1;3;
Science and Technology; the Royal College of Science and Techngology
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(Glasgow); the Lister Institute of Preventive Medicine; and the National
Institute for Medical Research; or (b) in the specialist establishments of
the Department of Scientific and Industrial Research (for example, the
Tropical Products Institute, the Building Research Station, the Road
Research Laboratory, the Pest Infestation Laboratory, and the Water
Pollution Laboratory), of the Ministry of Agriculture, Fisheries and Food,
and the Agricultural Research Council (for example, the Royal Botanic
Gardens, Kew, and the Rothamsted Experimental Station). At the Road
Research Laboratory, a colonial section has been established to deal solely
with colonial problems; and colonial liaison officers and supporting staff
have been appointed at the Building Research Station and the Pest In-
festation Laboratory to collate and disseminate relevant information, and
to visit the dependent territories to study local conditions at first hand.

10. Research carried out independently in institutes of higher learning in
the United Kingdom and other Commonwealth countries as part of their
normal activities, e.g., the bibliographical work of the Institute of Colonial
Studies at Oxford; research in colonial history and administration by
fellows of Nuffield College, Oxford; work on race relations carried out
under the auspices of the Department of Anthropology of the University
of Edinburgh; work on colonial products carried out by various depart-
mients of the universities of Cambridge, Birmingham, Nottingham, Glasgow
and Edinburgh; a‘pd the research projects of the Department of Anthro-
pology of the Australian National University.

11. Research schemes involving investigations in the dependent territories,
usually of a short-termsnature, undertaken by experts from the United
Kingdom, e.g., studies om*the economics of road development in Uganda
completed during 1957, and a survey of farm production in British
Honduras.

Colon‘ial‘Research Workers A}

In order to encourage qualified scientisﬁg:l) give special attention to the
problems of the dependent territories, and to €nable them to pursue researches
abroad for uninterrupted periods, a scheme for providing 25 colonial research
Fellowships was devised by the Secretary of State, for the Colonies in 1944.
Between 1944 and 1956, 12 awards were made under the scheme, and pro-
vision now exists for the appointment of a further eight Fellows, two of whom
have already been selected. The Fellowships are normally reserved for univer-
sity graduates in the natural or social sciences, under 35 years of age, from any
part of the Commonwealth; and they are intended primarily for original field
work, although, in exceptional circumstances, arrangements may be made for
a brief period of work in the United Kingdom. A series of research studentships
in various fields—medical, social science, fisheries, soil science, insecticides,
stored products, entomological, agricultural, and veterinary—are also awarded,
with the object of enabling young workers to receive preliminary trairpng
before going to do field or laboratory work in the dependent territories. Eight
studentships were awarded during 1957-58,

The position of research workers was.further improved during 1950 by the
establishment of a Colonial Research Service, which was reorganised as the
Research Branch of the Overseas Civil Service in 1954. The object of this
move was to create a“branch for overseas research workers with salaries, terms
of service and standards comparable to those available to scientists working
in the United Kingdom, and thereby to facilitate the interchange of workers
between the United Kingdom and the dependent territories and to make it
possible for the research worker to earn a continuous pension, whether he
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*part of his service overseas. Officers appointed to the
¥ ¢ required to serve in any dependent territory to which they
, from time to time, in the United Kingdom or elsewhere, as
‘ted by the Secretary of State for the Colonies. They must
5h subjects or British protected persons, but candidates of other
Jiay be accepted by the Secretary of State at his discretion.

ntists: Four pools of scientists have been established in the United
a pool of entomologists attached to the Commonwealth Institute of
; a pool of plant pathologists, attached to the Commonwealth
Institute; a pool of soil surveyors, attached partly to the Soil
_ gland and Wales and partly to the Soil Survey of Scotland; and
:"v%z_stored products research workers attached to the Pest Infestation
laboratory o. . ~ Department of Scientific and Industrial Research. Members
of these pools are assigned for limited periods to the dependent territories, to
work on specific problems of economic importance.

International Co-operation

Research in and for the dependencies is assisted by the Commonwealth
Agricultural Institutes and Bureaux (see p. 58) and by regional organisations.
The principal regional research organisation in Africa is the Scientific
Council for Africa south of the Sahara, which acts ag the scientific adviser
- to the Commission for Technical Co-operation in Afrifa south of the Sahara
—a body composed of representatives of the eleven .ﬂ;ember Governments of
Belgium, France, Portugal, the Federation of Rhodesia and Nyasaland,. the
Union of South Africa, the United Kingdom, LjPeria, Ghana, the Republic of
Guinea, Caggeroon and the Republic of the &ongo (formerly Belgian). The
council, whi was established in 1950 and consists of eminent -scientific
specialists, is advisory and consultative, and'its main functions are: to encourage
and establish contacts between workegs in the same or related 'ﬁelds, or in
the same region; to study what resgffrch problems of common interest may
usefully be suggested to governmegf§, research agencies or universities; to pro-
mote inter-governmental collabogiftion; to compile and dlstnbute'reports and
information of general value (A8t already being compiled and distributed by
other agencies) concerning sgintific workers, scientific equipment and libraries;
to foster the creation in JAfrica of centres of specialised documentatl_on in
respect of each of the miajor scientific subjects; to Sponsor the convening of
conferences and meetjgigs between groups of spegmh_stg and to _subn}n Tecom-
mendations to governments with a view to securing joint administrative action
through the Con?fssion for Technical Co-operation. :

The commissiBn has also been instrumental in setting up (a} a series of
inter-African bureaux covering tsetse and trypanosomiasis, _50115» €pIZOootic
diseases and labour questions in order to put the exchange of information a4
the close technical links between the various administrations on a PeTmanent
basis, (b) inter-African advisory committees Or coquPonde{‘ts fO_r Statistics -
housing, nutrition, geology, health, maps and _surveys,ﬁ social Sclenceg 52
epizootic diseases, (c) an inter-African research fund to finance Joint projects,
and (d) a foundation for mutual assistance in Africa south of 4 Sahara.

Other multi-national regional research organisations gare. the Glibb

: o Caribbe e 1bbean
Research Council—an auxiliary body of the Cartbbean COmm' o Hich i
; ; ith responsibiliti 1ssion—which is
representative of all the countries with resp 1€ for p 1f-governi
territories in the Caribbean, and aims at Promotip Sciengs N l;g_V Toing
economic development, facilitating the use of TeSOUrceg ntific, technical and
of mutual problems and avoiding duplication of iy and concerted treatment
and the research council of the South PaCiﬁc Sea_I‘Ch work in that area;
wh@ are Australia, France, the Netherlands Ommission (the members of
4 7 » New Zealand, the United




Kingdom and the United States), which operates a work prﬂ?e National
a considerable number of projects in the fields of health, deéhments of
and economic development. ";;Ple’ the

- ‘he Road
International Agencies: The chief international agencies respe Water
Promotion of co-operation in the economic and social fields Wd Fooq,
helping to achicve sconomic stability and raise standards of livingtapjc
self-governing territories (including the United Kingdom dependenciR oad
Economic and Social Council of the United Nations, the Food and A;. &
Organisation (FAO), the World Health Organisation (WHO), tR""™""
Nations Educational, Scientific and Cultural Organisation (UNES' - .
International Labour Organisation (ILO), and the United Nations Techr

Assistance Administration. L i
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