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annual report-which does not cover the period earlier 
this year when plankton surveys based on one of the 
association's research stations found the first traces 
of the bloom of dinoflagellates which eventually caused 
mussel poisoning in north-east England (Nature, 220, 
21; 1968). According to the report, plankton surveys 
have now made it possible to work out the ways in 
which shifting plankton populations help to determine 
the size of herring populations in the North Sea. A 
continuous survey is maintained off the Scottish coast, 
while plankton recorders have been towed behind 
merchant vessels and weather ships in the Atlantic, 
sampling once a month wherever possible. The seasonal 
and annual variations in the plankton population are 
being analysed by computer in the hope of identifying 
long-term trends. 

One result of the survey has been to demonstrate 
that the date of spawning of the herring stocks in 
different areas coincides with the peak phytoplankton 
production. For all fish, the seasonal peaks in the 
numbers of larvae occur at or just before the maximum 
production of young copepods. Two geographical 
groups of species are found for the plankton; the first, 
containing Galanus, Spiratella and Glione, were more 
abundant in the northern part of the fishing ground 
and around Shetland. The second group contains 
Temora, Gentropages hamatus and Cladocera which 
were more numerous in the Buchan area. Since 1958 
there has been a decrease in copepods generally and in 
Calanus in particular in the sea around Buchan. This, 
the marine biologists suggest, explains why the Shet
land fishery has prospered while the Buchan fishery 
has declined. 

ATOMIC ENERGY 

Generating Neutrons in Canada 
IN spite of the cancellation of a major project, the 
Intense Neutron Generator (ING), university physicists 
in British Columbia seem not to be too cast down. For 
one thing, ING was never a university machine, being 
intended for the laboratories of Atomic Energy of 
Canada Ltd. For another, the Canadian Government 
has agreed to support the building of another impor
tant machine which, although not so large, will ensure 
that nuclear physics survives in Canadian universities. 
This is the unhappily named Tri-University Meson 
Facility (TRIUMF) which is to be built on the campus 
of the University of British Columbia at Vancouver. 
The name of the new machine is inaccurate as 
well as ungainly, for the machine now claims the 
support of four western universities, three in British 
Columbia (the University of British Columbia, Simon 
Fraser University and the University of Victoria) 
and one in Alberta (the University of Alberta at 
Edmonton). 

The machine is to be an intermediate energy cyclo
tron, capable of accelerating H- ions in a continuous 
stream before converting them into 500 Me V protons 
by stripping two electrons from each ion. Although the 
energy of the beam is low by modern standards, the 
intensity is very high, 1,000 times higher than any 
similar machine. This has been made possible by two 
innovations, both of which have already been proved 
in smaller machines. The first is the unusual shape of 
the magnet, which consists of six spiral sectors, each 
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coming to a point at the centre of the machine. The 
H- ions are brought into the centre of the machine at 
low energy and then spiral outwards with increasing 
energy until they emerge from the machine. The shape 
of the magnets is such that the particles remain in step 
with the accelerating mechanism, allowing an almost 
unbroken stream of particles to be obtained. 'l'he use 
of H- ions makes it possible to get almost all the 
accelerated particles out of the machine. At the 
periphery of the machine a stripping foil is used to 
remove the two electrons, converting the H- ions into 

Fig. I. Diagram showing the relationship of the experimental 
neutron beam to the core of the neutron generator. Various 
types of neutrons are produced along the length of the beam. 

protons. The proton beam can in turn be used to 
produce streams of mesons by passing it through a 
suitable target, and when the beam is finally "dumped" 
it produces a flux of thermal neutrons similar to that 
from a nuclear reactor. 

At the University of British Columbia, the research 
staff responsible for TRIUMF see it as a powerful and 
flexible tool for the investigation of the atomic nucleus. 
They hope that it will provide a clearer picture of the 
structure of the nucleus itself, as well as being used to 
produce new nuclear systems consisting of atomic 
nuclei with added mesons. The machine is also expec
ted to be used to examine the collision of high energy 
proton beams with heavy nuclei and to study the 
structure of the mesons themselves under much better 
conditions than are available with machines already in 
existence. 

So far, TRIUMF is no more than a vacant plot cut 
from the woods in the UBC campus, and a 1/20 scale 
model in the Department of Physics which has been 
used to determine the shape of the magnets. But by 
1972 it should be in full scale operation, and keeping 
busy a team of perhaps 90 staff members and 180 
graduate students. The present estimate for the con
struction cost is $19 million, which provides some $4 
million for contingencies. After completion, t.hc 
machine would cost about $3 million a year to run. 

PHYTOTRONS 

Million Dollar Greenhouse 
A GRANT of $400,000 has been awarded to the Univer
sity of Alberta by the National Research Council of 
Canada for the construction of a " controlled environ
ment greenhouse" in which plants and animals native 
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to the northern areas of Canada can be studied. The 
g~eenhouse, which is the first of its kind in Canada, 
will be one of several controlled environment facilities 
to be built for the university's department of botany 
at a total cost in excess of $1 million. The other 
facilities will include standard greenhouses, environ
mental growth chambers for teaching and research, 
and controlled facilities for seed germination and plant 
propagation. 

Extending over 1,384 square feet , the greenhouse 
will contain several rooms in which different northern 
and mountainous environments can be simulated, so 
that long-term ecological and physiological studies of 
arctic, boreal and alpine plants can be carried out. In 
addition, experiments with animals will be undertaken 
in tho field of environmental physiology. 

The first instalment of the grant, amounting to 
$350,000, is to be paid during 1968- 69; subject to the 
availability of funds, the remainder will be paid during 
1969-70. Together, the various facilities will be located 
in and upon a new biological science building to be 
constructed on the university's Edmonton campus at 
an estimated cost of $20 million. 

UNIVERSITIES 

Sweet Reason Triumphant ? 
AMICABLE and constructive agreement has been 
reached between the Committee of Vice-Chancellors 
and Principals (representing universities in England, 
Wales and Northern Ireland) and the National Union 
of Students (NUS) on the participation of students in 
university administration. Discussions were initiated 
between the two bodies in June following outbreaks of 
student unrest. A joint statement just issued is not a 
capitulation but it recognizes that "the form of the 
academic community and the role of students within it 
should be modified and modernized". The statement 
outlines the principles which should govern the deci
sions which must now be made in individual univer
sities. At a meeting this week in London, Mr G. Martin, 
president of the NUS, said he expects that most uni
versity presidents will accept this statement although 
more " revolutionary" students will by definition not 
be satisfied, and Dr D. G. Christopherson, chairman of 
the vice-chancellors committee, said he was sure the 
universities would welcome the statement. 

The statement covers three broad areas in which 
students should be effectively represented but in which 
the amount of power they exerci;;e will vary. In the 
field of welfare which includes careers advice, health 
services and accommodation, the students should have 
a large measure of executive authority. In most 
universities students have for some time been respon
sible for the operation of student unions and for a wide 
range of extra-curricular activities. Students' views 
on curricula and courses should be "properly" taken 
into account but decisions made must ultimately be 
t hose of the teachers who " by their scholarship in the 
relevant field of study have proved their right to an 
opinion" . This right is "one of the most essential of 
all academic freedoms" and should not be infringed by 
pressure from the public, the university governing 
body or the students themselves . Teaching methods 
can be effective only if feedback is welcomed. In the 
area involving staff appointments and promotions, 
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"student presence would be inappropriate" although 
the principles involved should be discussed. 

The problem of examinations remains a vexed one. 
In ,June, the NUS demltnded immediate radical reforms, 
but it now recognizes that extensive research is neces
sary before other methods of assessment which would 
be both valid and reliable can be adopted. Experi
mental " open - book " examinations, projects and 
methods of continuous assessment are already being 
tried. Probably a mixed system will be found to give 
the truest picture of total ability and achievement. 

The question of discipline-what the standards 
should be and how they should be maintained-was 
considered. A particularly sore point for students is 
the universities' assumption of parental responsibility. 
In view of the Government's decision to make 18 the 
age of majority, the vice-chancellors concede that tho 
universities should review their regulations and that 
their criterion should be the need to maintain the 
university as an ordered working community. It was 
agreed that when necessary the university should 
inform the student of an offence alleged against him, 
give him the opportunity to arrange and conduct a 
proper defence and the right to appeal to an inde
pendent body. Students should participate in these 
procedures. 

The actual machinery for student participation will 
vary, but student membership of the university council 
and senate should be encouraged. To supplement this, 
staff/student committees with status equal to that of 
other committees of the council and senate should be 
developed. To make such measures work a large 
number of students will have to give up their time and 
traditional apathy for what will probably be very 
boring committee work. 

The next step is for negotiations to begin between 
individual university authorities and their students. 
Indeed, a number of universities are already taking 
steps in this direction-at Oxford a committee of senior 
university members is considering the special problems 
raised by their college system and at Sussex a working 
party of staff and students is reviewing the regulations 
and the examination system is under scrutiny in the 
individual schools. At Keele a committee has just been 
set up to consider the participation of students in 
university affairs and staff in union affairs. 

MILITARY STRATEGY 

Balanced Powers 
THE progress of the nuclear weapons programme in 
mainland China has not lived up to western observers' 
predictions, the Russian military seems to be moving 
to what the strategists call a position of flexible 
response, the Arab countries have been significantly re
armed after their latest defeat and Communist forces 
in Vietnam are now outnumbered by about five to one. 
Those briefly are the chief conclusions to be drawn from 
the assessments of the military strength of nearly sixty 
countries in the tenth annual issue of The Military 
Balance, now published by the Institute of Strategic 
Studies in London (10s.). 

In 1967, western observers were forecasting that 
China might be in a position to deploy short or medium 
range missiles by late this year, but thanks to the 
upheavals of the cultural revolution, especially in 
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