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would deprive the micro-organisms of a factor essen­
tial for their growth andfor metabolism. It may even 
be that pining and other wasting diseases are due to 
cobalt deficiency of the bacteria., the animal requiring 
not cobalt but the bacterial products which have 
thereby become deficient. If cobalt is an essential 
metabolite for the host alone, then its concentration 
in micro-organisms may reduce its availability for 
the host. In this connexion it is of great interest 
that cobalt has been found to occur to the extent 
of 4·0 per cent of the crystals (dried in vacuo) of 
the naturally occurring anti-pernicious anoomia fac­
toru. It is possible that both the host and the 
microbial population of its alimentary canal require 
cobalt for their respective metabolic activities. On a 
low cobalt diet these competitive relations may 
assume some importance in the etiology of cobalt­
deficiency diseases. How far cobalt found in rumen 
micro-organisms, after leaving the rumen, can be 
made available for absorption by the host or for 
intake by its microbial population in the lower parts 
of the alimentary canal, and with what result, 
remains to be shown experimentally, together with 
the points raised earlier. 

Full details of this work involving a. study of 
several trace elements in rumen micro-organisms, 
and certain pure cultures of bacteria and yeasts, will 
be published elsewhere. 
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LARDER OF THE RED-BACKED 
SHRIKE 

M R. J. H. OWEN has given some interesting 
information about a bird the habits of which 

are little known to present generations because the 
bird has become so scarce (British Birds, 41, No. 7; 
July, 1948). From observations it would appear 
that all red-backed shrikes (Lanius c. collurio) make 
larders provided they do not need the catch when 
it is taken. The male bird seems much more given to 
'la.rdering' than the hen, and as many as six larders 
may be used by one pair of birds. Usually the larders 
a.re not far from the nest, but some have been reported 
150 yards away. Often the number of larders is one 
or two. Shrikes prefer to nest in one of a. number of 
isolated bushes, provided one of them is suitable, 
rather than in a. hedge. Hedgerow larders are 

usually not at all easy to find. The favourite bushes 
a.re hawthorn or blackthorn, especially a part that 
has been killed by fire or some other means. The 
large thorns on rough briars and brambles are 
frequently used as larders, and occasionally barbed 
wire is also used. Larders often have a. considerable 
number of humble-bees (Bomhus) in them, often a. 
small bird and, occasionally, a. house-mouse (Mus 
domesticus) is found. 

Queen humble-bees figure prominently in the 
larders. The birds usually devour workers and males, 
carder bees and honey bees (Apis) as they catch 
them. Sometimes wasps (Vespa) are taken and the 
remains found in pellets; but it is rare to find a. wasp 
in a larder. Dor-beetles (Geotrupes) and cockchafers 
(Melolontha) are seen pinned up. Insects are usually 
pinned through the underside of the thorax, back 
uppermost ; but occasionally some are pinned 
through sideways or through the back. The victims 
are often found alive. Larders are more likely to 
contain food at night than in the morning, and on 
cold misty mornings the larder that was well stocked 
at night is often empty. Among the young birds 
which were found were willow-wrens (Phylloscopus 
trochilus), whitethroats (Sylvia communis), linnets 
(Oarduelis cannabina), and pipits (Anthus), while 
common lizards (Lacerta vivipara), field-voles and 
wood mice (Apodemus sylvaticus) are also taken. 

The larder is used for other purposes than feeding. 
Often the old birds will carry sacs of excrement from 
the nest and place them on the tips of thorns in a 
regular larder. This always occurs when pellets are 
thrown up by the young. Attempts have been made 
to pin up dead small birds and mammals in the 
larders. Observations have shown that these have 
never been pinned up to the satisfaction of the shrikes, 
and usually a. cock bird pulls the bodies free and fixes 
them elsewhere. There is a certain amount of evi­
dence to show that the hen fetches food from the 
larder much more than the cock, although he alone 
may provision it. Both may use it to cram the 
young before a. thunderstorm, for example, or if they 
have been kept away from the nest for some time. 

T. H. HAWKINS 

WAVE MECHANICS IN SCIENTIFIC 
RESEARCH 

PROF. C. A. COULSON'S inaugural lecture as the 
first professor of theoretical physics at King's 

College, London, which he delivered on March 2, 
1948, is printed in full in the July issue of Science 
Progress (36, 436; 1948). Taking as his subject, 
"Wave Mechanics in Physics, Chemistry and Biology", 
Dr. Coulson shows, by several well-chosen examples, 
that wave mechanics, in spite of its early successes, 
does not provide neat, complete solutions to all 
physical and chemical problems, thus obviating 
experimental research ; but, as a branch of theoretical 
physics, is most useful in correlating different pieces 
of information and in bringing out the essential 
underlying character of what is observed and 
measured. 

From de Broglie's concept of a. particle as a. wave, 
enunciated in 1924, Schrodinger in 1926 treated the 
simple case of the non-relativistic and unperturbed 
hydrogen atom and introduced the wave equation, 
that equation which replaces the ordinary Newtonian 
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equation of motion of the particle. He showed that 
the rules of quantization were automatically obeyed. 
The subsequent generalization and wide application 
of Schrodinger's wave mechanics proved remarkably 
successful, but there were limitations. One-electron 
problems or problems with separable variables could 
be dealt with ; but the equations for H 2, the simplest 
molecular problem, or for the reaction H + H 2 ->­

H2 + H, which is the simplest three-electron problem 
of chemical interest, to say nothing of the more com­
plicated problems of large molecules, are insoluble. 
These severe limits to the complete calculation of 
almost any single physical or chemical property led 
to considerable despondency, and this despondency, 
it is Dr. Coulson's belief, is due to a wrong conception 
of the true function of wave mechanics. "Wave 
mechanics", to quote Dr. Coulson, "is the key-or 
perhaps a key-to the future of physics, chemistry 
and biology. However, when we open doors with it 
we do not find completely worked out, neat solutions 
to all our problems, but new ideas, new principles, 
new understanding of processes the details of which 
we shall probably never calculate to 'so many' 
significant figures, and new relations between 
apparently unrelated properties." 

The examples chosen by Dr. Coulson to illustrate 
his meaning are taken from fields in which he has made 
important contributions. They include : atomic 
and molecular structure, referring briefly to stereo­
chemistry, and to the structure of benzene, which 
introduces the general phenomenon of 'resonance' 
and the idea of fractional bond order ; electrons 
in metals, and the understanding of conduction, 
photo-conduction, fluorescence, etc., which has 
resulted from the idea of bands of energy-levels but 
without the band distribution of any single metal 
ever having been completely calculated ; colour ; 
chemical reactions ; and finally, the very large 
molecules from which the nature of life may be 
determined. 

THE HATHERL Y BIOLOGICAL 
LABORATORIES, UNIVERSITY 

COLLEGE, EXETER 

By PROF. JOHN CALDWELL 

T HE foundation stone of the Hatherly Bio­
logical Laboratories of the University College 

of the South-West, Exeter, was recently laid by the 
Marquess of Salisbury, president of the College, in 
the presence of representatives of the County, the 
City and the College. When the building is com­
pleted, as it is hoped, within the next two years, it 
will accommodate the Departments of Botany and 
Zoology, which are, at present, housed in very 
inadequate and cramped quarters in the Old College 
buildings in the centre of the city. 

The War has, of course, greatly impeded the 
development of the College as regards buildings, 
and the estate which the College acquired some 
twenty-five years ago affords great opportunity for 
building development, though inevitably that develop­
ment must be temporarily delayed. It is fitting, 
therefore, that the first of the post-war buildings 
should be for the Biological Departments in a 
College which serves primarily an essentially agri-

cultural area, so that these Departments may have 
adequate space for the development of their work 
in the service of the community. 

The erection of the Laboratories has been made 
possible by a bequest of the estate of Mrs. Heath, 
supplemented by grants from the University Grants 
Committee. The teaching and research work of the 
biological departments has expanded very greatly 
from the time of the appointment of the late J. L. 
Sager as head of the Department of Biology in the 
Royal Albert Memorial College in 1907. The scope 
of the Department increased rapidly right from the 
beginning, and in 1928 a Department of Zoology was 
set up under Dr. G. Lapage, who was succeeded on 
his appointment to Cambridge by Mr. L.A. Harvey, 
the present head of the Department of Zoology. 
Mr. Sager continued as head of the Department of 
Botany until his retirement in 1935, when he was 
succeeded by the present writer, who had pre­
viously been on the staff of the Department of 
Plant Pathology at Rothamsted Experimental 
Station. Both Departments in the College, as is 
common to all university departments at present, 
are overcrowded and badly in need of additional 
accommodation. 

When the new Laboratories are completed, each 
Department should have adequate accommodation 
for reasonable expansion. Each will have three large 
main laboratories and a small laboratory for honours 
students, with adequate private rooms, preparation 
and lecture rooms. There will also be a large lecture 
room, museum accommodation and dark rooms, 
tank and constant-temperature rooms for general 
use. 

The building, which is designed by Mr. E. Vincent 
Harris, is in the form of a main block with private 
rooms and caretakers' quarters on the front, with 
five bays running back from it in which are situated 
the laboratories. This arrangement will allow of the 
maximum of light being available in the laboratories 
without having a south exposure. 

As the site is on the College estate on the outskirts 
of the city, there is a considerable amount of ground 
available behind and around the building, which it 
is proposed to lay out for botanical collections and 
experimental ground with glasshouses. The whole 
should eventually form an ideal unit for biological 
investigation and teaching. The Departments have 
now, even under the present conditions, a wide 
range of research work on hand. On the botanical 
side, various aspects of virus diseases are being 
studied, both on the more general side and on 
diseases of specific crop plants common in the 
region. 

Other phytopathological work includes the study 
of the ecology of fungi in relation to plant disease, 
investigation of the Erysiphales, and of the rust of 
Chrysanthemum and similar studies. The cytology 
of various plants is being investigated as well as 
more general cytogenetical subjects. At the same 
time there is a considerable amount of work being 
done on the cultivation of various plants of some 
economic importance, and a study of their anatomy 
and physiology in relation to different cultural 
methods. It is hoped also to expand and develop 
an ecological survey of a portion of Dartmoor. 

On the zoological side investigations are being 
carried out on the ecology of areas in the south-west 
with special reference to Lundy, on some aspects 
of parasitic protozoology and on some problems of 
human fertility. 
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