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scientific department must be to increase the facilities 
for, and the volume and pace of, research. The 
expansion of research facilities in the science depart
ments is thus placed first in order of importance ; i_t 
comes before the expansion of student numbers, 
because the standard of a university depends on it. 

Deprecating the distinction between 'pure' and 
'applied' research, the statement to speak of 
'academic' and 'industrial' research, distinguishing the 
different modifying and conditioning factors which 
surround the same intellectual process. . The outlook, 
approach and method of the research worker are the 
same whether he is in a university or in industry. 
Development work, which is the conversion of results 
of research into processes of economic production, 
depends for its success on men in industry who 
combine scientific knowledge with experience of 
practical problems in their particular field. The 
statement suggests that the flow into industry of men 
who have graduated in a strong science department, 
who have learned as postgraduates an outline of 
research technique, and who keep in touch with the 
work of academic laboratories, will reduce very 
materially the time-lag between research and develop
ment. The real and }1ermanent link between univer
sity science departments and industry is in research. 

Pursuing this argument, the chapter on post-war 
development in chemistry, from its review of the 
development of chemical industry in Germany, argues 
that a first-class scientific industry cannot be built 
up in the absence of first-class universities which are 
teaching science ; while, on the other hand, such 
universities cannot long continue to. function in the 
absence of an industry capable of exploiting scientific 
developments and willing to employ scientific staffs 
trained in them. The organic chemical industry in 
the past has been built up on coal and can continue 
to "be based on coal in spite of the threat of the 
natural oil fields seeking new outlets for their new 
materials; and the statement urges that without an 
intensive research effort, both by _industry and by the 
universities, comparable with that taking place in the 
United States, the organic chemical industry in 
Britain will falter and a great natural asset, coal, will 
be playing a lesser part in world development than 
is its due share. Besides the plans for an increased 
flow from the university of research chemists
representing in detail a department with an annual 
intake of fifty honours students and a total of some 
eighty research workers (including staff)----a flow from 
industry is recommended, such as the practice of 
releasing senior men in industry to pursue research 
in academic schools, for say two-year periods; and 
facilities for academic workers to visit other centres 
abroad for limited periods. 

The following report, on post-war developments in 
electro-technics, similarly urges that what is particu
larly needed by the engineering schools is a scheme 
for the return, for limited periods, of selected men 
from industry. In the period between the two wars 
Great Britain lagged behind other industrial countries 
in the production for world consumption of those 
engineering goods and tools of production which 
result from the application of recent scientific and 
technical research and invention. This was a direct 
consequence of our inadequate research activity in 
the branches of science concerned, and in electrical 
engineering the effect was particularly marked on the 
telecommunications side. If, however, those univer
sity physicists and engineers who, either in their 
university departments or elsewhere, have contributed 

so much to the war-effort, are given comparable 
research facilities in the post-war. period, the intimate 
liaison between university scientific workers and their 
industrial colleagues which has been established will 
develop to the great benefit of both the universities 
and industry, and of the country as a whole. Col
laboration between the engineering schools and 
industry is particularly desirable in the attack on the 
border-line subjects between pure science and 
engineering, especially in the study of the properties 
of materials in relation to their chemical composition 
and physical structure. 

With regard to the Manchester Department of 
Electro-technics, an increase in the number of under
graduate students to an average of twenty to twenty
five a year is suggested, and accommodation for up 
to ten men in each of two postgraduate courses. 
Even if some of the postgraduate teaching is con
ducted by part-time specialist lecturers from the 
local industry,- the scheme will involve doubling the 
present full-time staff, with a further supplement to 
the laboratory s.taff. On a rough estimate, a further 
£20,000, based on pre-war costs, spread over the five
year period, will be required to bring the laboratories 
into a condition to initiate the scheme. 

The statement does not touch on the question of a 
School of Chemical Engineering in Manchester raised 
by Sir Ernest Simon in his pamphlet. The spirit and 
trend of the statement, however, suggest that the Joint 
Standing Council at present wider consideration may 
not only stimulate further the contact between the 
University of Manchester and the industries of the 
north-west of England, but facilitate inter
regional consultation with regard to the foumling of 
new schools where they will best serve national needs 
and not merely local interests or prestige. 

DEVELOPMENT OF THE 
CARIBBEAN REGION 

T HE report of the West Indian Conference held at 
Barbados during March 21-30, 1944 (Colonial 

No. 187. H.M. Stationery Office, 1944. 6d. net), 
contains accounts of the findings of the six com
mittees which considered the agenda of the 
Conference. One of these specifically considered the 
Caribbean Research Council and possibilities for its 
expansion. In addition to the existing Sectional 
Committee on Agriculture, Nutrition, Fisheries and 
Forestry, the establishment of four further sectional 
committees is recommended, for public health and 
medicine, for industries, for building and engineering 
research, and for social sciences. Creation of a 
statistical unit to serve all sectional committees is 
recommended; and also early consideration by the 
Research Council of legal and fiscal problems related 
to collaboration among the research institutions of 
the Caribbean, with the view of submitting proposals 
to the Anglo-American Caribbean Commission for 
possible consultation with the Governments con
cerned. 

Three general points are emphasized by the com
mittee considering the Caribbean Research Council. 
First is the importance of freedom of action and in
dependence of thought for the Rese;;trch Council and 
its technical experts in the sectional committees, 
within the terms of reference specified by the Anglo
American Caribbean Commission. The Research 
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Council should also provide that the programmes of 
work ofthil seyeral sections are properly co-ordinated, 
and that the projected investigations of Caribbean 
problems are approached with the view of yielding 
early results. Secondly, the activities of the Caribbean 
Research Council and the implementation of its 
findings depend ultimately on an enlightened public 
opinion .among the Caribbean peoples themselves, 
and therefore on an improvement of their educational 
standards. Thirdly, the Research Council should give 
due consideration to the related work of institutions 
outside the Caribbean area and to such international 
agencies as may be created in pursuance of proposals 
made by the Hot Springs Conference on Food and 
Agriculture. 

The extent to which opinion in the Caribbean is 
becoming aware of the research needs of the area may 
be seen in a number of proposals made by delegates 
in the reports of the committees dealing with other 
items on the agenda of the Conference. The com
mittees concerned with means for raising the nutri
tional level both included such proposals in their 
reports. That dealing with increased local food pro
duction urged that research in the development and 
adaptation 6f foods of high nutritional and protective 
value and in cognate matters should be intensified 
through the medium of the Caribbean Research 
Council, and the necessary personnel provided to 
undertake extended programmes of research. That 
concerned with expansion of fisheries, after endorsing 
the findings of the Fishery Committee of the Anglo
American Caribbean Commission meeting at St. 
Thomas last August, urges that its recommendations 
should be implemented without delay. The Fishery 
Experimental Station at Mayaguez, Puerto Rico, 
should be a . centre for technological research and a 
bureau for the collection and dissemination of statis
tics and information as well as undertaking funda
mental and biological research: The most pressing 
lines of research are, in technology, on the capture 
of fish and on its handling and preservation ; 
in biology, biological research which is necessary for 
the intelligent development and conservation of the 
fisheries, including studies on dominant species of 
fish, fish histories, productivity and depletion, migra
tions, seasonal schooling andspawning, and environ
mental studies on contrasted types of fishing grounds. 
Besides research in oceanography, such as an ecological 
study of the environments in which fish live, long
term fundamental research will be necessary to pro
vide background · information for the intelligent 
management· and development of the fisheries, and 
as an informed basis for measures of conservation. 
The establishment of a fishery research institute in the 
British West Indies will be necessary, and such a 
scheme should be co-orjinated with any plans for the 
establishment of a Umversity of the West Indies, or 
it should be affiliated to the Imperial College of 
Tropical Agriculture. Fishery research institutes and 
experimental stations should "frame their research 
policy in accordance with the practical needs of the 
industry and co-ordinate their programmes on a 
regional basis. 

This sectional report also recommends that an 
exploratory fishery survey in the Bahamas and 
Caicos, investigations on fish handling and preserva
tion and net preservation, under local conditions, and 
on the commercial possibilities of sharks, crawfiSh, 
conchs, turtle and should be undertaken with
out delay ; and that the attention of the Caribbean 
Research Council should be directed to the necessity 

for collecting and disseminating information on the 
commercial possibilities of sharks, the crawfish 
industry in the Bahamas, fresh and brackish water 
fish-culture and on sport fishing. 

The report of the committee which considered the 
planning of public works for the improvement of 
agriculture, education, housing and public health in
cludes a recommendation for the establishment of a 
Carib bean Planning Commission as part of the Anglo
American Caribbean Commission. It also recommends 
the institutio.p. for research on standardization ofbuild
ing· units in various materials and the possibility of 
prefabricating such units in the Caribbllfin area, in
cluding the scientific pretreatment of lumber and 
standardized timber units against termite and rot at 
depots in each territory or group of islands. 

The committee which considered industrial de
velopment recommends that the Government should 
help to create and to foster new industries and the 
development of existing industries which could sur
vive without continued State assistance, either by 
undertaking research itself or by supporting approved 
investigations, the results of whielh should be made 
available at once to the whole area. Such research 
might include the, erection of pilot plants at the 
public expense. 

These and other recommendations of the sectional 
committees were adopted by the Conference, which 
further recommended that another session should be 
held within twelve months, and that the Anglo
American Caribbean Commission should consider the 
establishment of a permanent secretariat to handle 
the work of the Conference. Besides the emphasis 
thus laid on research, however, the Conference is of 
more than local interest as an example of Colonial 
regionalism in which an effective expression is given 
to the democratic spirit. 

POSSIBLE RELATION OF LINOLENIC 
ACID TO THE LONGEVITY AND 

GERMINATION OF PINE SEED 
By DR. N. T. MIROV 

U.S. Forest Service 

SEEDS of some pines, such as Jeffrey pine (Pinus 
je.ffreyi), can be stored in air-tight jars at room 

temperature for a long time. Even after ten years of 
storage one may expect as much as 40 per cent of 
viable seed. When the seeds of Jeffrey pine are sown 
in a greenhouse they germinate rapidly and abun
dantly. Many other pines, as, for example, sugar 
pine (Pinus lambertiana), have short-lived seed. 
Under ordinary storage conditions sugar pine seeds 
lose their viability rapidly, and after five years of 
storage their germination is usually nil. At 5° C. the 
viability of sugar pine seed is maintained for a long 
time ; in one case, after eight years of cold storage, 
germination amounted to 86 per cent of the original. 
Normally seeds of sugar pine sown in a greenhouse 
either fail to germinate completely or give a very 
small percentage of germination. When, however, the 
seeds are chilled in some moist medium for three 
months at 5" C., they germinate as well as those of 
Jeffrey pine. This prolonged period at a low tempera
ture, necessary for germination of refractory seeds, 
can be designated as the period of incipient germina
tion. 
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