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been slow in establishment, with poor capacity for 
producing tillers. 

Serious loss of crops arising in this way can often be 
a.voided by care in cropping or, where appropriate, 
by the use of insecticides. The wetness problem may 
be solved in some cases by mole draining until such 
time as permanent drains can be replaced. 

A different type of problem occasionally arises 
through the introduction of harmful organisms to an 
a.rea not previously affected. There is an obvious 
risk, for example, of cyst-forming eelworms being 
spread when infested and non-infested soils are stored 
together and later distributed. Cysts of some of these 
eelworms can survive for twelve years or more in the 
soil. This aspect is therefore being studied, par
ticularly in the case of the potato root eelworm. 

This problem is not common at opencast sites, but 
has arisen in Lancashire where opencasting is in 
progress in an intensive arable area. Potatoes are an 
important crop and fields free from infestation are 
therefore particularly valuable. The spread of 
infestation is being studied at one such site. Samples 
of all fields to be worked were taken before scraping 
commenced. These showed some fields to be free 
from measurable infestation while others yielded high 
cyst counts. These fields will be re-sampled after 
restoration has been completed. 

It was thought possible that cyst viability falls off 
more rapidly under spoil heap conditions than it 
would normally in arable land, especially where stor
age continues for several years in large heaps. At one 
site there was a definite indication that this does 
occur. Hatching tests on cysts collected from the 
top foot of soil showed moderate viability ; samples 
from 8 ft. depth yielded cysts of very low viability, 
and those from 3 ft. depth showed intermediate 
larval emergence. The evidence so far from this, and 
from other sites where soil from heavily infested 
fields was stored, shows that the risk of spreading 
serious eelworm trouble as a result of opencasting is 
not very great, especially in view of the long rest 
from potato growing which is involved. 

Another factor which is regarded as very important 
in its effect on soil structure and fertility is the great 

reduction in numbers of earthworms brought about by 
opencast working. Work on this aspect was therefore 
started in 1956. The object is to study the number of 
earthworms during the operation itself and to con
tinue to do so after restoration until fertility is re
stored or the earthworm population has reached 
stability. Earthworm collection is carried out by 
hand digging because of the unusual conditions 
prevailing in spoil heaps. 

A site near Wigan is being used, the soil being a 
sandy loam with an earthworm population estimated 
at 609,800 per acre before stripping commenced in 
May 1956. Counts on two spoil heaps and on an 
unworked area alongside have been made at roughly 
monthly intervals since. One spoil heap with a 
surface area of l ·2 acres is made up of surface soil 
from 11 acres, and the second, of 0·61 acres, from 
4·8 acres. 

Estimates made ,in August-four months after 
heaping-showed a low survival of earthworms, but 
by the following March numbers had increased to an 
estimated 77,000 in heap 1, and 43,000 in heap 2. 
Apart from a fall during the hot, dry period in June, 
numbers have remained at a relatively high level 
since, the highest estimates in both heaps and in 
the control area being obtained in March and 
October. A more complete picture of earthworm 
survival will be available after restoration has been 
carried out. 

The opportunity was taken to study the earth
worm position at a Barnsley site restored in 1952 
after opencasting and cropped since then under 
twelve experimental rotations. Counts made in 
1956, that is, four years after soil replacement, 
indicated that an earthworm population that could 
be regarded as normal for this type of soil had become 
re-established. The highest estimates were obtained 
from grazed leys with a. popula.tion of 315,800 worms 
per acre, and nine of the twelve series of plots had 
counts exceeding 150,000 per acre. The information 
obtained from this site therefore suggests that 
re-establishment of earthworms after opencasting can 
be muqh more rapid than is generally believed to be 
the case. H. W. THOMPSON 

THE SCIENCE MASTERS' ASSOCIATION 
ANNUAL MEETING 

T HE annual meeting of the Science Masters' 
Association, which was held during December 31, 

1957-January 3, 1958, in the University of Leeds, 
was attended by more than five hundred science 
masters. Among those who came into residence in the 
University Halls were masters and students from 
Canada, South Africa, and Tasmania ; the Royal 
Navy also sent its usual numbers from naval 
educational establishments. 

The first evening began with the Association dinner, 
at which the toast of the Association was proposed by 
Prof. F. S. Dainton, chairman of the University 
School of Chemistry ; this was responded to by the 
chairman of the Association, Mr. W. G. Rhodes, 
education and training officer of Arthur Lee and 
Sons, Ltd., steelmakers, of Sheffield. The members 
then assembled in the Parkinson Hall, where the 
presidential address was given by Sir Charles Morris, 
vice-chancellor of the University of Leeds. 

Sir Charles was concerned with the fact that the 
external examinations undergone by schoolboys 
tend to be a test of the schoolmaster rather than of 
the:pupils ; a good master can cause indifferent pupils 
to pass ; and he wondered whether science is not 
being taught too well. He thought also that too 
many facts are being taught, and that it is more 
essential to teach fundamental principles : as a 
philosopher, he thought that over-reliance on the 
memory is a very grave fault. This over-reliance is 
due largely to the great mass of facts which modern 
pupils are expected to assimilate : it is high time that 
dons a.nd schoolmasters came together to reduce the 
content of the syllabuses. Sir Charles then dealt with 
the problem of what science should be taught to 
those who will not become profesaional scientists. 
Whereas the training in arts needed by the scientist 
is comparatively easily met by giving him a broad 
education in the use of language a.nd the appreciation 
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of literature, it is not so easy to determine the solution 
of the converse problem. It is not sufficient to let the 
non-scientist do badly some diluted version of the 
scientist's course; what is needed, it seemed to Sir 
Charles, is the philosophical approach, whereby the 
great steps in the history of science, the modern 
applications of science, and its future possibilities 
are all freely discussed. He thought that science 
teachers tend to like to teach what they know with 
certainty, and that they are "deeply unwilling to go 
outside the field of precise knowledge". It is most 
important that the misunderstandings between 
scientists and hwnanists should be recognized as a 
deep and serious problem of education ; it is some
thing that we had even begun to think about it. 

The mornings of the three succeeding days were 
occupied by lectures. These were by Prof. J. G. 
Wilson on cosmic ray astronomy, by Prof. L. N. 
Pyrah on scientific methods in urological research, 
Prof. F. W. Spiers on "Radiation and Man", Prof. 
J. T. Whetton on science applied to mining problems, 
Prof. E. A. Spaul on hormones and behaviour, Prof. 
E. G. Cox on magnetism and chemistry, Dr. F. E. 
Hoare on low temperatures as a research tool, Dr. 
Dorothy H. Rayner on problems of palreontology 
and evolution, Prof. R. D. Preston on physics applied 
to botanical problems, and Prof. J.B. Speakman on 
the chemical revolution in textile technology. Guest 
lecturers from outside the University were Mr. A. B. 
Thompson, of the Imperial Chemical Industries 
Terylene Council, who dealt with the physico-chemical 
principles underlying fibre-making processes, and 
Prof. L. Rosenfeld, of the University of Manchester, 
who spoke on Hellenistic science ; thl;l growth of 
interest in the history of science was shown by the 
size and membership of his audience. 

The second evening-lecture, held under the auspices 
of the Science and Civilization Lecture Fund, was 
given in the Parkinson Hall by Mr. Ritchie Calder, 
who spoke on "The Presentation of Science to the 
Public". Mr. Calder dealt first with his own experi
ences in Israel when he was engaged in making plain 
to the Israeli public that a costly research institution 
was an asset to the State, even at a time when the 
State was fighting for its existence, and when the 
value of the scientific work undertaken might not 
have been immediately obvious. He found that the 
research scientists themselves are all too apt to 
think that any indulgence in publicity would lead to 
a lowering of their scientific standards. He went on 
to give other instances, not in Israel, where famous 
scientists had to be persuaded that it was very well 
worth while to give accounts of their work which 

could be understood by the ordinary newspaper 
reader. 

The afternoons were occupied by visits to university 
departments and to factories and other works near 
Leeds; there were twenty-four of these, a record 
number. On the third evening the University held a 
reception for the Association ; at this some three 
hundred members and their ladies were welcomed by 
the Chancellor, H.R.H. The Princess Royal. -

An exhibition by publishers, manufacturers, and 
members occupied a large space in the chemical and 
physical laboratories ; there were also special 
exhibitions by the Atomic Energy Research Estab
lishment, the Aluminium Development Association, 
and the Copper Development Association. 

A programme of scientific films, rather larger than 
usual, included one entitled "Galileo's Law of Falling 
Bodies", made by Encyclopredia Britannica Films, 
Ltd., in the United States in conjunction with the 
Ford Foundation ; this forms part of a filmed 
teaching course of physics, which will be obtainable 
in Britain from the Gaumont British Film 
Library. 

The final morning session ended with a demonstra
tion and a discussion, which, owing to limitations of 
time, had to be held simultaneously. 

The very striking demonstration, entitled "Biology 
for Non-Biologists", was given by Mr. C. H. Bailey, 
senior lecturer in science at Didsbury Training College ; 
his experiments were carried out with simple appara
tus and are intended for those teaching in secondary 
modern schools, where only a minimum of equipment 
may be available. 

The discussion was held by the Association's 
Science and Religion Group, and was initiated by the 
Rev. G. W. Burningham, who acts as chaplain to the 
Anglican students at the University of Leeds. He 
emphasized how much greater was the interest of 
students in religion than it was twenty years ago, 
and that, if anything, the science students were more 
keen than the others ; there is now more realization 
of the interdependence of scientific discoveries and 
religious beliefs. The ensuing discussion ranged over 
such subjects as miracles, the nature of the soul, and 
definitions of Heaven and of eternal life. 

At the business meeting, Sir Lawrence Bragg was 
elected president for the ensuing year, and Mr. 
Charles Holt, of Harrow Weald County School, was 
elected chairman. The treasurer, Mr. S. W. Read, 
reported a very favourable balance on the year's 
working ; and it was announced that the next meeting 
would take place in University College, London, 
during December 30, 1958-January 2, 1959. 

THE METEOROLOGICAL OFFICE 
ANNUAL REPORT, 1956-57 

SOME years ago a prominent authority was heard 
to suggest that the annual report of the Meteor

ological Office might well provide a splendid subject 
for discussion at a meeting of the Royal Meteor
ological Society ; for every year it gives food for 
thought. Englishmen regard the weather as their 
common property ; and informed scientists cannot 
but admire the determination with which the public 
service endeavours to remain free .from perturbation, 
what,wer difficulties attend their efforts to cope with 

the vagaries of atmospheric behaviour. The Meteor
ological Office, in the nature of things, is always. on 
guard duty. Day by day its actions, like those of 
the sentries at Buckingham Palace, are subject to 
every variety of comment from the bystanders. 
Fortunately there are always some with enough 
knowledge to admire a difficult task well done ; and 
to recognize that the demands · of a modern com
munity continue to add to the difficulties. Fore
casting the winds for a jet bomber at 50,000 ft. is a 
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