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In the case of tertbutylbenzene this does not occur, 
but there is a marked steric opposition to substitution 
at the ortho positions which results in the first example 
of overall deactivation encountered in homolytic 
substitution. Prof. Hey then outlined some recent 
investigations on the proportions of the isomeric 
phenylpyridines formed in the phenylation of pyridine 
using a number of different sources of phenyl radicals. 
The results were independent of the source of the 
radical, except when the source was phenylazotri
phenylmethane. This anomalous result was shown to 
be due to the formation of a by-product in which it 
appeared that the triphenylmethyl grouping was 
incorporated. 

In view of the interest aroused by this symposium 
and by one held last year• at Queen Mary College, it 
has been decided to make the symposium an annual 
event, dealing with some topic of current interest in 
the field of organic reaction mechanisms. 

M. F. ANSELL 

M. J. s. DEWAR 

' Baddeley, G., Quart. Rev., 8, 355 (1954). 
'Hey, D. H., et al., J. Chem. Soc., 3352 (1954), and earlier papers. 
• Ansell, M. F., and Dewar, M. J. S., Nature, 173, 898 (1954). 

SOIL ZOOLOGY 
EASTER SCHOOL AT NOTTINGHAM 

T HE second Easter school in agricultural science 
in the University of Nottingham School of 

Agriculture, Sutton Bonington, held during April 1-7, 
was devoted to soil zoology. This symposium and 
colloquium were limited to a membership of seventy, 
which included not only a large number of specialists 
in soil zoology and pedology, among whom were 
several distinguished scientific workers from other 
European countries, but also a number of biologists 
who wished to acquaint themselves with this field. 
The function of the meeting, therefore, was to pro
vide a tilting-ground for discussion of papers delivered 
by specialists and, in addition, tuition by lecture, 
demonstration and practical class-work for those less 
familiar with the ramifications of this rapidly growing 
subject. 

After the address of welcome by Prof. E. G. 
Hallsworth, the opening paper, on soil animals, by 
Prof. W. Kiihnelt (Vienna), and the subsequent paper 
by Dr. P. W. Murphy (Rothamsted) on the ecology 
of the fauna of the forest soils, served as introductions 
to soil zoology and enabled the later more specialized 
contributions to be viewed in their ecological per
spective. The difficulty of extracting animals from 
the soil in a condition which permits identification 
and in quantities which reflect the sizes of field 
populations has long been recognized. The paper by 
Mr. A. Macfadyen (Oxford), on a comparison of 
sampling methods for soil arthropods, was therefore 
welcomed by the entomologists present. An informal 
address on flotation methods of extraction was also 
given by Dr. F. S. J. Rollick (Cambridge). Dr. F. 
Raw's paper on a flotation extraction process for soil 
micro-arthropods was demonstrated in his absence by 
his colleagues, Mr. J. M. Dobson and Mr. J. W. 
Stephenson (Rothamsted). As a direct result of 
careful extraction methods, information on the dis
tribution of animals in the soil is increasing. This 
was well shown by the studies of Mr. D. H. Murphy 
(Durham) on long-term changes in Collembola 

populations, with special reference to the fauna of 
moorland soils; by Mr. N. Haarl0v (Copenhagen) 
in his contribution on vertical distribution of mites 
and Collembola in relation to soil structure ; and by 
Dr. C. Overgaard Nielsen (Femm0ller, Denmark) in 
his survey of a year's results obtained by a recent 
method for the extraction of soil-inhabiting enchy
traeid worms. The roles and distribution of earth
worms Were. dealt with in two papers: Dr. W. J. 
Guild (Edinburgh) on earthworms and soil structure, 
and Dr. J.E. Satchell (Nature Conservancy, Grange
over-Sands) on some aspects of earthworm ecology. 

Although most of the practical difficulties in the 
identification of soil animals were adequately ex
plained in the practical classes, Dr. G. O. Evans 
(British Museum) gave a most useful talk on the 
problems encountered in naming terrestrial mites. 
The general biology of some of the less-worked groups 
was covered by Dr. B. G. Peters (Rothamsted), 
speaking on soil-inhabiting nematodes; by Mr. J. G. 
Blower (Manchester), on myriapods as soil animals; 
and by Mr. W. V. Harris (Commonwealth Institute, 
London--in absentia), on termites and the soil, this 
last lecture being introduced by Mr. W. A. Sands 
(Commonwealth Institute). A group with which the 
average zoologist is even less familiar, that of the 
predaceous fungi, was very ably dealt with by Dr. 
C. L. Duddington (London) and Dr. Mary Peach 
(London). 

The relations of soil type and agricultural practice 
to the fauna of agricultural land were outlined in 
two lectures by Prof. W. Tischler (Kiel). The pen
ultimate session was almost entirely devoted to the 
more practical aspects of soil ecology. A brief review 
was given by Mr. E. B. Brown ·(National Agricultural 
Advisory Service, Cambridge) in his paper on some 
current British soil pest problems. Mr. F. G, W. 
Jones (Cambridge) gave particular attention to one 
class of pests in his paper on quantitative methods 
for the estimation of cyst-forming eelworms in the 
soil. Some of the interesting aspects of the applica
tion of insecticides to soils were discussed by Mr. 
J. G. Sheals (Glasgow) in the effects of DDT and 
BHC on soil Collembola and Acarina. 

On the last morning Prof. W. L. Kubiena (Madrid) 
showed a series of coloured slides illustrating the 
micro-structure of soil, paying special attention to 
the humus type. This was a fitting end to the 
meeting, as the cardinal importance of animal activity 
in the determination of humus type was demon
strated. Moreover, Prof. Kubiena's remarks helped 
pedologists and zoologists alike to a more rigorous 
appreciation of the terms 'mull', 'mor' and 'moder', 
terms often used and as often misused during the 
meeting. On the last morning also, a number of 
valuable contributions which it had unfortunately 
been found impossible to incorporate in the formal 
proceedings were read 'by title', their texts having 
been circulated during the course and opportunity 
given for their discussion. 

Several hours eaph day were devoted to practical 
demonstrations of various techniques, with adequate 
opportunities for testing them individually. All the 
demonstrations attracted considerable attention, and 
though it is perhaps invidious to single out any 
particular one, special interest was shown in the soil
sectioning technique developed by Mr. N. Haarl0v 
and Dr. T. Weis-Fogh. 

In general, this meeting at Sutton Bonington was 
a great success, and much of the credit is due to 
the exceptional facilities provided at the School of 
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Agriculture and to the preparatory work and organ
ization done by Mr. D. K. McE. Kevan and his small 
staff. The entire proceedings of the Easter school, 
including the techniques demonstrated and the dis
cussions of papers, will be published shortly (by 
Butterworth's Scientific Publications), edited by Mr. 
Kevan. 

0. GILBERT 
J. HOBART 

A CONDITIONING LABORATORY 
FOR THE INVESTIGATION OF 
PERSONALITY AND CORTICAL 

FUNCTIONING 
By D11.. C. M. FRANKS 

Psychology Department, University of London, Institute 
of Psychiatry, Maudsley Hospital, London, S.E.5 

A SOUND-PROOF conditioning laboratory has 
been established at the University of London 

Institute of Psychiatry (at the Maudsley Hospital, 
London, S.E.5) in the Department of Psychology. 
At present the laboratory is equipped for eye-blink 
conditioning (the unconditioned stimulus being an air 
puff and the conditioned stimulus a tone), psycho
galvanic reflex (P.G.R.) conditioning and cardiac 
conditioning. The subject is seated at a small booth 
with his head resting against a padded head-rest and 
his feet on a foot-rest, so that his field of vision is 
largely confined to the walls of this booth. All 
stimuli are rigidly standardized, being delivered and 
recorded electromechanically ; the relative dw'ations 
and times of onset of the stimuli are controlled by 
,:cilectronic timers. Thus the total experimental 
conditions are accurately standardized and capable 
of precise duplication by workers in other laboratories. 

A novel feature of the conditioning apparatus is 
the method of recording the eye-blink movements. 
Hitherto, various mechanical or electromechanical 
methods have been used, both in Great Britain and 
elsewhere. Almost all these methods involve attach
ing an artificial eyelash to the eyelid or placing 
electrodes on or near the .eyelid. Such methods are 
inconvenient for the subject and especially unsuitable 
for psychiatric patients. The present method requires 
no direct contact with the eye or eyelid. It is based 
on photoelectric principles and is to be described in 
detail elsewhere. A small photoelectric cell, sensitive 
in the visible region of the spectrum, is mounted on 
one lens of a pair of plain-glass spectacles. As the 
eyelid blinks, so the amount of light reflected on the 
cell cathode changes. The varying e.m.f. generated 
in the photo-cell is ·then fed into a linear amplifier 
and u;;ed to drive the recording pen of a recording 
milliamrncter. 

The major experiment carried out at the laboratory 
has been a follow-up and elaboration of an observation 
originally made by Pavlov. Before discussing this 
observation, it is first necessary to review briefly the 
main tenets of Pavlov's theory of cortical functioning. 
Pavlov's theory1 emphasizes two basic processes, 
namely, 'excitation' and 'inhibition'. The excitatory 
process is said to be produced during the formation 
of a positive conditioned reflex. As evidence for a 
state of excitation being present in the cortex, Pavlov 
cites the fact that a stimulus which was not originally 

used as a conditioned stimulus may be able in certain 
instances to elicit the conditioned response. This is 
supposed to be because the excitatory process, 
originating largely in the sensory areas of the cortex 
whibh received the impulses from the conditioned 
stimulus source, irradiates the adjacent areas. A 
similar argument, based on experimental findings, is 
used by Pavlov to explain the formation and irradia
tion of the inhibitory process. It is necessary to 
stress here that the inhibitory process, as conceived 
by Pavlov, is a positive process and not merely the 
absence of excitation. As to the physiological nature 
of this process, Pavlov admits his ignorance. The 
term 'inhibition' is perhaps an unfortunate one, since 
it is used by contemporary psychologists and phys
iologists in at least three different senses. There is 
the psychiatric usage of the word, as generally applied 
to the withdrawn, introverted individual ; there is 
the neurological usage of the word ; and there is the 
present Pavlovian usage. 

Pavlov experimented solely with animals. He 
noticed that a certain kind of dog (which he called 
the excitatory kind) appeared to be more excitable 
than other dogs ; such dogs developed stable positive 
conditioned reflexes with ease and retained them 
readily. Another kind of dog (which he called the 
inhibitory kind) was, on the other hand, timid, cowed 
and cautious. These dogs developed positive con
ditioned responses poorly and they were easily 
disrupted. After further consideration and experi
ment with these two kinds of animals, Pavlov con
cluded that the excitatory type of dog which formed 
conditioned reflexes readily possessed a predominance 
of cortical excitation, and that the inhibitory type of 
dog which formed conditioned reflexes poorly pos
sessed a predominance of cortical inhibition. In his 
later years Pavlov1 studied-but never investigated 
experimentally-psychiatric patients. In particular, 
he made an observation concerning two kinds of 
neurotics, the neurasthenic and the hysteric. He 
concluded that the neurasthenic possessed an exag
geration of the excitatory process and the hysteric 
an exaggeration of the inhibitory process. Unfor
tunately, he never followed this observation up, and 
it has been largely neglected by psychologists and 
psychiatrists ever since. 

It is possible, however, to predict that the neuras
.thenic patient should condition readily and that the 
hysteric should condition poorly. The concept of 
neurasthenia, as used by Pavlov, would seem to be 
included in the present-dat concept of 'dysthymia', 
as developed by Eysenck3, which comprises the 
anxiety states, the obsessive compulsives and the 
reactive depressions. As well as being neurotic, all 
dysthymios have in common a marked predisposition 
towards introversion. Similarly the hysterics-and 
psychopaths-as well as being neurotic have a marked 
tendency towards extra.version. Implicit in this 
classification is the mutual orthogonality of the two 
dimensions of neuroticism and introversion-extra.
version. Using eyelid and psychogalvanic reflex 
conditioning, it has been experimentally demon
strated in this laboratory that, as demanded by the 
theory, the dysthymic patients condition readily and 
the hysteric and psychopathic patients condition 
poorly. 

Spence• and his co-workers have demonstrated that 
anxious subjects are superior to non-anxious in the 
development of conditioned eye-blink responses. 
Similar results were obtained by Welch and Kubis•, 
using psychogalvanic reflex conditioning. This ;may 
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