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CHAPTER I 

SEXUAL PERIODICITY 

It is one of the major facts of natural history that 
most living organisms reproduce at some particular 
season of the year. The time at which the young are 
produced usually coincides with the season of 
abundant food supply for either the parents, the 
offspring, or both. Many animals come into a 
physiological reproductive state within what is, 
broadly speaking, the same season as that in which 
the young are produced. Small animals with short 
gestation periods and all birds provide obvious 
examples. Larger mammals with gestation periods 
of several months may come into breeding condition 
at what is apparently an inclement time of year. 
Thus, red deer are at the height of the rut in October, 
a season of coarsening herbage and bad weather; 
the young appear in the pleasant month of June. 
The grey seal, an inhabitant of northern waters, has 
a gestation period of eleven months; its young are 
born in September and October and the rutting time 
occurs still nearer the winter, in late September, 
October and November. It would be, therefore, too 
hasty a generalization to say that a period of in- 
creasing food supply and of what we consider to be 
improving weather, is conducive to the onset of 
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2 BIRD FLOCKS 

breeding condition. But we are at least aware of the 
fact that breeding seasons are largely correlated with 
food supply and climate and that at the Equator, 
where these factors tend to be static, animals and 
plants do not show a sharply demarcated breeding 
season. There are even authorities who state that 
many animals of equatorial regions breed at any time 
of the year and possibly several times throughout 
the year. 

The factors producing breeding condition are 
many and varied. Where animals are so low in the 
scale of life that they have no central nervous 
systems or even no nerves at all, the control of the 
reproductive state must be directly metabolic and 
immediately environmental, but in the higher 
animals the problem becomes much deeper. We 
find a complex sequence of physiological events 
within the organism; a story of endocrine organs 
governing, interacting and developing towards the 
synchronous production of spermatozoa and ova in 
male and female. And outside the organism there 
is a range of environmental factors of a very subtle 
character, both physical and psychical, of which we 
are only beginning to learn. 

The whole subject of sexual periodicity and the 
causes which determine it has been reviewed 
recently in the light of our present knowledge by 
Marshall, in his Croonian Lecture of 1936 to the 
Royal Society of London. It is inevitable that I 
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should have drawn deeply on the published report 
of the Lecture in the course of this chapter and I 

would state at once my indebtedness; especially as 
Marshall has given particular attention to those 
exteroceptive factors which affect the onset of the 
breeding cycle and its synchronization between the 
sexes. The thesis of this essay is that the social group 
and its magnitude, in birds which are gregarious at 
the breeding season, are themselves exteroceptive 
factors in the development and synchronization of 
reproductive condition in the members of individual 
pairs of birds and throughout the flock. 

I must say also, what a profound effect has been 
made on my whole thought on this subject by the 
writings of Howard (1907 -14, 1920, 1929, 1935). 
This essay does but extend the general principles 
enunciated by him, although in some details I may 
differ from his conclusions. 

The overt behaviour of the breeding season in the 
higher animals is accompanied by a marked increase 
in size of testes and ovary, this development being 
the most obvious one on dissection and macroscopic 
examination of birds at this time. What are the 
internal factors bringing about this change ? Fifteen 
or twenty years ago we knew that there must 
be some measure of control of the gonads by 
other organs of the body, but the mechanism of 
such control was quite unknown. Heape (1905) 
postulated the presence in small quantities of a 
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4 BIRD FLOCKS 

"generative ferment "; and as late as 1929 he wrote 
his Emigration, Migration and Nomadism (published 
posthumously in 1931), an essay which centred on 
the hypothesis that periodical excessive production 
of "generative ferment" occurred among higher 
animals and caused emigration of vast surplus 
numbers, as in the lemming of Scandinavia and the 
springbok of South Africa. A postscript to his book 
suggested that this substance might be Vitamin E, 
the vitamin concerned with fertility, which had been 
at that time newly isolated by Evans and Burr in 
America. This has been found since to be an in- 
correct conclusion and Heape's "generative fer- 
ment" is now identified as the hormone of the 
anterior pituitary, which is the endocrine organ 
situated at the base of the brain. Zondek (1928) put 
forward the theory of two anterior pituitary sub- 
stances and about the same time (1930) Wiesner 
postulated that the secretion of the anterior 
pituitary contained two gonadotropic hormones 
which he called Rho factors, 1 and 2. They were not 
the first workers, of course, to point to the functional 
correlation of the anterior pituitary and the gonads. 
These hypotheses tended to be disregarded for some 
years, but now the stage has been reached of not 
being surprised at any additional factor which may 
be found to emanate from the anterior lobe of the 
pituitary gland. Indeed, it is seen, though dimly at 
present, that the pituitary body may be the principal 
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seat of endocrine control in the body as a whole. 
The anterior pituitary has consequently been the 
subject of innumerable researches since 1930, in 
relation to its influence on the reproductive system 
and the breeding cycle. 

Details of these interactions are unnecessary here, 
and it is sufficient to state that it is now well estab- 
lished that extracts of what is collectively called 
anterior pituitary hormone have a pronounced 
follicle- stimulating effect on the avian ovary and 
that by it the testes of male birds may be brought 
to a functioning state of spermatogenesis also. For 
example, the work of Witschi (1935) has shown that 
birds which do not breed in captivity, such as the 
eminently social African birds, may be 
brought into full breeding condition. Marshall and 
Walton (1936) also found that an anterior pituitary 
principle injected into female white- fronted geese, a 
species which does not normally breed in Britain nor 
in captivity, stimulated the ovaries to grow and 
produce follicles of fair size; but in this instance the 
birds did not lay and the experimenters realized 
that they may not have provided sufficiently natural 
conditions of environment for the birds. 

One more example may be cited of still further 
changes in the reproductive system brought about by 
a fraction of the secretion of the anterior lobe of 
the pituitary. It is well known that the crop gland 
of the pigeon develops to a remarkable extent 
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during the breeding season in order to produce what 
is commonly known as pigeon -milk for the young. 
Riddle and Braucher (1931) have brought about this 
development in experimental birds, including cas- 
trates, by injection of an extract which they consider 
to be a distinct hormone of the anterior pituitary. 
This prolactin or galactin will also produce broodi- 
ness in domestic fowls, lactation in female mammals 
and the associated maternal behaviour (Riddle, 1935) . 

We are now faced with the problems of finding 
what may be the environmental factors influencing 
the activity of the anterior pituitary throughout the 
year, causing it to regulate the onset of the breeding 
cycle in nature. Research in this field is intense at 
the present time and we are only on the fringe of a 
wide range of new knowledge. Some of these 
influences are known and can be measured to a 
certain extent, but the obscure psychical factors do 
not yield to the precision of laboratory technique. 
The later chapters of this essay deal, often with 
intent to provoke discussion, with the social nature 
of many species of birds at the courting and nesting 
times, and it is suggested that numbers of a flock and 
the visual and auditory patterns evoked act primarily 
on the nervous system by way of eye and ear, then 
on the anterior pituitary, and from that seat of 
control on the testis and ovary. 

Rowan (1925 -31) made the interesting discovery 
that light had a considerable effect on gonadic 
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development in the Canadian crow, the migratory 
impulses of which bird he was investigating. He 
subjected captive crows to long hours of light at 
outside temperature during the early winter months 
and he was able to bring their gonads into spermato- 
genetic activity in the depths of winter. When he 
liberated the birds at that time they flew northwards, 
the direction which they would normally take in 
spring. He was able later, by similar means and 
providing compulsory exercise, to alter the sexual 
rhythm of the Canadian junco finch. Baker and 
Ranson (1932 -33) found in the field vole, Microtus 
agrestis, that shortening the hours of exposure to 
daylight from fifteen to nine almost inhibited re- 
production. From an examination of many wild 
specimens they found a general correlation to exist 
between the hours of sunshine per month and 
breeding condition of the voles. 

It was left for Bissonnette (1930 -35), working with 
the American starling and with ferrets, to suggest 
that light -stimulation of the gonads was through 
the anterior pituitary and by way of the eye. He 
also noted the differing effects of varying intensities 
and wave - lengths of light. Benoit (1934 -36) found 
that light stimulated the gonads of blind birds, but 
not of birds with hooded eyes. These observations 
caused him to assume that there must be other 
receptor organs in the region of the eye. I suggest 
that the cere may be found to fulfil such a function. 
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This rim of flesh round the eye certainly increases 
in size and brightness just before the onset of the 
breeding season, and being vascular and bare of 
feathers it might be reasonably expected to be 
receptive of light rays. 

Marshall (1936, op. cit.) records that Walton and 
he accelerated the cyclical change in ducks by 
artificial lighting given in additon to the normal 
daylight of early spring. The birds showed courtship 
behaviour and the drakes went into seasonal eclipse 
in April instead of at the normal time of July. 

Many animals do not show this reaction to light, 
especially those of natural subterranean habit, and 
one bird of high latitudes, the emperor penguin, 
breeds in the winter period of constant darkness 
(Cherry -Garrard, 1922), but this fact in no way 
invalidates what appears to be a frequently observed 
principle. 

I have pointed out in my book, AHerd of Red Deer, 
that cold may act on the gonads as an alternative to 
light and I have , suggested that this factor of low 
temperature may be responsible for the marked 
development of the gonads of hibernating mammals 
before they emerge from their winter sleep. Cold 
may be the exciting factor also in the case of the 
emperor penguin. It should be pointed out that the 
factor of low temperature, qua low temperature, 
probably acts more directly on the gonads and not 
by way of the anterior pituitary; but I have no 
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experimental evidence to support this suggestion 
at present. Although the gonads of birds are within 
the body cavity the possible effect of external 
temperature is not precluded; digestion, for example, 
is a physiological activity which may be influenced 
by atmospheric temperature. The subject of tempera- 
ture will be referred to below, p. 12 et seq. 

To return to the subject of light and activation of 
the gonads: Rowan and Bissonnette used ordinary 
electric lighting for their experiments which was 
devoid of rays from the ultra - violet end of the 
spectrum. Marshall and Bowden (1934) studied 
the effect of light from different portions of the 
spectrum on the oestrous cycle of ferrets and found 
that heat rays and infra -red rays did not activate the 
gonads. The effect extended throughout the visible 
range of light and these workers found that ultra- 
violet irradiation caused ferrets to remain on heat 
for a considerably longer period than the normal 
one. The statistical researches of Whetham (1933) 
indicate that the ultra- violet light of daylight must 
be of importance for the development of the ovary 
of birds. For example, she foúnd that egg production 
in Orkney was greater than for the rest of Britain 
during the period of longest daylight, which is also 
the period of greatest sunlight. 

I have noticed certain facts in the North -West 
Highlands and Islands of Scotland which are 
significant in this brief summary of the effect of 
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light on the breeding cycle, though not bearing 
directly on the main thesis of the essay. Sea birds 
such as shags, cormorants, razorbills, guillemots, 
black guillemots, kittiwakes, herring gulls and 
lesser black- backed gulls show a decided preference 
for islands off the West Coast rather than for the 
mainland cliffs. So far as I can ascertain, food supply 
for the species mentioned would not be significantly 
different within the range of a few miles. In fact, all 
these species are very frequently close inshore; but 
at the nesting season there is a general move to the 
islands and, I find, usually to the northern and 
western parts of individual islands. It may be 
argued that the birds find more peace on the islands; 
but the human population of the mainland coast is 
very low, the men are not cragsmen and there are 
many miles of cliff which are rarely visited. The 
Shetland Islands are much more heavily populated 
and the men have a history of cliff- climbing. The 
birds nest there in very large numbers, but are not 
more numerous on the holms and stacks than on the 
inhabited islands. 

In my own experience of life on the mainland 
coast of the North -West Highlands and on a small 
island a few miles offshore, I have found a very great 
difference in the amount of sunlight in the two places. 
The mountains of the mainland attract clouds and 
cause a heavy annual rainfall. The island where I 
have worked for two years has a very low rainfall, 



SEXUAL PERIODICITY 11 

sufficiently low to bring about a quite different 
herbage complex from that of the mainland eight 
or ten miles away. A day of sunshine is often 
enjoyed on the island when the mainland appears 
black. It is indeed strange to become sunburnt to 
a dark tan by the end of March. In our experience 
of better seasons on the mainland coast we never 
attained by this time to the brown conferred by the 
island sun. I have verified the high incidence of 
sunshine on the island with a recorder and in May 
and June there has been, on the average, over 
45 per cent. of the possible sunshine at a latitude of 
58 °. This percentage equals that of any place in 
Britain and, because of the high latitude, the actual 
amount of sunshine in those months must be con- 
siderably greater than at stations farther south. 

One reason for the birds nesting on the islands 
may be the large amount of sunshine they enjoy and, 
ipso facto, ultra -violet irradiation. The very few 
islands of the eastern coast of Britain are also likely 
to have less rain and more sun than the adjacent 
mainland, but not in such a wide ratio as in the west, 
for the eastern side of the country is drier altogether 
and there are no hills of considerable height on the 
mainland backing the islands. The east, moreover, 
has a heavy human population and the eastern sea 
is shallow near the shore, so probably these factors 
are more potent than any hypothetical ones of sun- 
shine in making the islands the haunts of sea birds. 
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Most birds which breed in the British Isles show 
a negative reaction to cold in so far as breeding 
behaviour is concerned. But it is not entirely clear 
just what is meant in saying this, because of the 
complications of humidity, wind and variation of 
these several factors. Eliot Howard (1929) admits 
this same difficulty of assessment of climatic factors 
in the study of bird behaviour. He has shown that, 
broadly, low temperatures slow down migration 
to the nesting site, put back males acting terri- 
torially and paired birds in the early stages of their 
mutual breeding behaviour to the stage of late 
winter flocking, and if the cold comes late in the 
season, neglect of the young may result. In the 
same passage in his book Howard recognizes that 
there are contradictions and he makes no attempt 
to be dogmatic. 

I suggest, nevertheless, that sharp alternations 
of temperature between day and night may be of 
considerable value as a stimulus to reproductive 
condition. It should be remembered that the onset 
of breeding behaviour comes at a time when such 
alternations are becoming more marked and they 
increase in range until May and June, after which 
time egg -laying and most of the brooding is at an 
end in these northern islands and retrogression of 
the reproductive organs has commenced. As an 
illustration of the average differences in temperature 
between day (in the shade) and night, the following 
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figures registered in a North -West Highland glen 
through the months of 1935 may be of interest: 

January 5.0° F. July 170° F. 
February 11.5 August 16.2 
March 12.3 September 13.2 
April 14.7 October 9.0 
May 21.7 November 8.2 
June 20.7 December 6.4 

I found when studying the red deer, which are 
animals showing marked reactions to changes in 
environmental conditions, that the rut broke earlier 
and continued with greater intensity if September 
was a clear month of ground frosts in the morning 
and of warm days. It was extraordinarily noticeable, 
especially to us living in the glen, that in times of 
high humidity and during days and nights which 
showed little variation of temperature, the stags 
would neither run nor roar with the same intensity 
as on cold cleat nights. It is worthy of note that the 
period of greatest overt sexual activity in birds is in 
the early morning, when the temperature is still 
low. In the heat of the afternoon it falls to a low ebb 
and rises once more towards dusk. 

This point of alternation of temperature may be 
left to those who have better facilities than I have of 
determining its possible influence experimentally; 
it is known that the skin, as the exteroceptive surface 
of the body, is receptive of stimuli which can bring 
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about marked changes in the immediate functioning 
of internal organs. 

Both Rowan (1931) and Bissonnette (1931) have 
mentioned the factor of bodily activity in relation to 
maturation of the gonads, and now Rowan writes in 
Nature (1937) of his observations on London and 
country starlings. He obtained some of these birds 
from London roosts where artificial lighting reaching 
them was below the threshold found to be effective 
in developing the gonads, but the noise and tumult 
of the street below was sufficient to keep the birds 
awake and moving on their perches. These birds had 
much larger gonads when collected on February loth 
than had country specimens at the same time. 

The sense of sight in birds is very highly de- 
veloped; and distance, detail and colour appear to 
be all readily apprehended. It can thus be imagined 
that visual patterns or configurations rank high as 
exteroceptive stimuli to the avian nervous system. 
The pattern of the nesting site, the nest and the eggs 
do excite the bird, and we find in the eggs themselves 
a factor which may influence profoundly the physio- 
logical condition of the female. When a full clutch 
has been laid, the natural course is for the bird to 
become broody and sit on the eggs. The full number 
may be one, two, four, six or up to ten. If the single 
egg of a bird normally laying but one egg is taken 
before she has begun to incubate, the chances are in 
favour of her laying another. Those birds which lay 
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larger clutches will probably continue to lay until 
half or more of the normal clutch is allowed to 
remain, after which incubation will begin. If all the 
eggs are taken when the full clutch has been laid, the 
birds may desert the nest. Only egg collectors 
refuse to countenance this as the general rule and 
instead call undue attention to the instances where 
a whole fresh clutch is laid. 

A herring gull lays two or three eggs and in parts 
of the West Highlands and Islands where the eggs 
of this bird are eaten, the crofters know that if the 
first or second egg is consistently removed after it 
is laid; the gull will continue to lay another until ten 
or fifteen eggs may have been laid in all. The pattern 
of the nest with its two or three eggs, a pattern 
which must have an inherent valency* for the 
organism, is not complete for the bird and she does 
not go forward to the stage of incubation but con- 
tinues in the physiological phase of ovulation 
for a much extended period. Marshall (1936) 
cites many instances of protracted egg -laying 
brought about by the pattern of the incomplete 
clutch, including those of a wryneck which laid 
forty -two eggs, a swallow nineteen, and house - 
sparrows which reached the high total of fifty. 

* The term valency has been suggested by Russell (1935) 
as an improvement on the terms "significance" or "mean- 
ingful stimulus ", which can be given a teleological conno- 
tation. 
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Let us briefly consider the principle of the effect 
of overt behaviour as a series of patterns influencing 
the course of the reproductive cycle. I shall not give 
actual examples until the second chapter, for my 
present purpose is merely to outline the environ- 
mental factors, of which the behaviour of another or 
others of the same species is an important one, 
affecting the cycle and the manner in which the 
influence is carried to the gonads. 

The theory of Eliot Howard, based on a lifetime's 
experience of watching birds in the wild state, is 
that the methods of posture and display practised by 
paired birds are major factors leading to a syn- 
chronization of reproductive condition between the 
male and female. Whitman (1919), from his study 
of the behaviour of pigeons, contends that posturing 
leads to self -stimulation. Probably it does, but its 
effect on the other member of the pair must be very 
much greater because the bird cannot see itself, nor 
is it likely that it can have any conception of self. 
The self -stimulation postulated by Whitman would 
be of a different nature from that in which the visual 
pattern was the main factor, and it would not 
constitute an exteroceptive factor towards matura- 
tion of the sexual impulse. 

The male comes into the preliminary stages of 
breeding condition a few days, or possibly weeks, 
before the female, and with reference to this point 
the work of Kirschbaum (1933) might be quoted. 
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He found in his lighting experiments with sparrows 
that artificial lengthening of the daylight in winter 
brought about more rapid development of the gonads 
of the males than of females. It is reasonable to 
think that in nature the primary stimulus of lengthen- 
ing daylight has the same accelerated action on the 
male organism, with the result that he alone shows 
the preliminary overt behaviour of delimiting the 
breeding territory. Presumably the same pheno- 
menon applies in those species in which the males 
migrate to the breeding countries ten days or a 
fortnight before the females. 

When the female arrives at the breeding area, 
Howard shows that she has gradually to learn the 
territory of the male with whom she elects to stay. 
The male bird is excited by her presence and he 
postures. She is developed in her more slowly react- 
ing reproductive system by his display and postures 
until she too is ready for conjugation. A series of 
sexual reactions is brought about by mutual 
stimulation. But it is necessary to define in greater 
detail what is meant by the phrase mutual stimula- 
tion. Marshall (1936), in his Croonian Lecture, 
suggests the physiological background in these 
words : 

It has been shown that the gonad -stimulating hormone 
of the pituitary will cause ovarian development and 
ovulation in birds, and that sexual posturing or even the 
mere association of two individuals will initiate nest 
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building and ovulation. There is a presumption, there- 
fore, that sexual posturing produces exteroceptive 
stimuli which act upon the anterior pituitary through 
the hypothalamus, and so effects the necessary syn- 
chronization between the sexual processes of the male 
and female birds. Herein then, in all probability, lies the 
biological or race -survival value of sexual display and of 
the adornment which in many species is taken advantage 
of to render the display the more effective. Those birds 
which have brighter colours, more elaborate orna- 
mentation, and a greater power of display must be 
supposed to possess a superior capacity for effecting by 
pituitary stimulation a close degree of physiological 
adjustment between the two sexes so as to bring about 
ovulation and the related processes at the most appro- 
priate times. Upon the basis of this theory we may, if 
we like, construct an hypothesis as to the evolutionary 
development of display and the acquirement of adorn- 
ment and of the aesthetic sense, comparable to Darwin's 
theory of sexual selection, and without encountering 
the main objections to which that theory is open. 
Darwin (1871) applied his theory generally to all cases 
of sifting in relation to pairing and more especially to 
those involving the preferential but not necessarily 
conscious choice by the female of that particular male 
which by his superior beauty and more effective posturing 
was more attractive to her. Moreover, Darwin made 
use of the argument that unless the female is influenced 
by the male so as to select him, the display of the males 
before her is meaningless. In the light of the theory of 
mutual stimulation postulated here, the display is not 
meaningless at all but subserves a definite purpose. 
According to this theory, it is not the female which 
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selects the male; it is the pair which have the highest 
capacity for mutual stimulation which are, so to speak, 
selected by Nature for the perpetuation of the race. 

It is unnecessary to stress the obvious biological 
advantage of effective synchronization, and that at 
the optimum period, of the conjugational, in- 
cubational and food -bringing phases of the repro- 
ductive cycle. 

Marshall closes his Lecture thus : 
...We may conclude, then, that in all the higher 

animals sexual periodicity, while conditioned by the 
environment, is regulated in its successive phases by the 
combined integrative action of the nervous and endocrine 
systems. 

The primary periodicity is a function of the gonad, the 
anterior pituitary acting as a regulator, and the internal 
rhythm is adjusted to the environment by the latter 
acting on the pituitary, partly or entirely through the 
intermediation of the nervous system. The further fact, 
however, must not be overlooked, namely, that in the 
absence of the anterior pituitary the functions of the 
gonad fail, so that the pituitary, in common with the 
other endocrine organs, conditions the metabolic 
processes which are essential for reproduction. 

The important role and far - reaching effects of 
exteroceptive factors in the course of the repro- 
ductive cycle in birds will be realized; and equally 
with the physical factors of environment, those 
psychical ones provided by the presence of another 
individual and the attitudes struck by the companion. 

2 -2 
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The word companion is used here, for in the develop- 
ment of the thesis it is desired to show that although 
the immediate mate of the opposite sex may be the 
most potent excitatory individual to reproductive 
condition, other birds of the same species, or even 
similar species, may play a decisive part if they are 
gregarious at the breeding season. Without the 
presence of others the individual pairs of birds may 
not complete the reproductive cycle to the limit of 
rearing young to the fledgling stage. I believe it 
would be a mistaken and illogical procedure to 
exclude the group, having admitted the significance 
of the members of pairs. 



CHAPTER II 

BREEDING FLOCKS OF GULLS 

The significance of social behaviour as a biological 
phenomenon would not be questioned, but it is 
difficult to define exactly what is meant by the term. 
Deegener (1918) has drawn up a long and com- 
prehensive scheme of types of communities, and he 
includes as societies all aggregations of animals 
which have a survival value for the individuals 
composing them. His minutely conceived scheme 
is certainly a most interesting piece of work, and 
the trouble comes only when it is found that for many 
of the common animals about us we do not know 
sufficient of their intimate daily lives to be able to 
place them in one or other of Deegener's many 
groups. 

Alverdes (1927) limits the use of the word society 
to aggregations which show definite reactions to a 
social instinct; those below that level are associations. 
This is a nebulous definition which does not take us 
far, and I do not like the word instinct in this con- 
nection; all too often it means ignorance of the true 
nature of a type of behaviour observed. It is also 
hard to draw a line between societies and associations 
when it is found that one species of animal may 
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exhibit different types of sociality at one time or at 
different times. 

Allee (1931) has summarized his own and much 
other work which has approached the problem of 
animal aggregations from a physiological view- 
point. He has implied that co- operation toward a 
common end can be used as a criterion of social 
behaviour, and he takes as a base -line for his 
definition of sociality the primary acquisition by 
animals of a tolerance for the presence of others of 
their kind within a limited space. In justice to Allee 
his concept of co- operation in animal life must be 
stated in more detail. It is in no way comparable 
with the ,conscious and rather anthropomorphic 
variety of Kropotkin's Mutual Aid. Allee, ap- 
parently, inclines to Behaviourism and he defines 
co- operation, in the sense he uses the term, as "an 
automatic mutual interdependence among organ- 
isms ". He admits the general tradition of the word 
as conveying an idea of conscious effort, but his 
usage is dissociated from that. Allee has worked 
largely with simple metazoan organisms and draws 
many examples from Protozoa, with which animals 
it is easier to show what is apparently a purely 
physiological basis for sociality. He has drawn up a 
convincing chart to show how widespread is this 
principle in living things and he believes the tendency 
to unconscious co- operation is inherent in living 
matter. 
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Without becoming identified with Allee's possible 
philosophical outlook, there can be no doubt that 
many social phenomena, even in the higher animals, 
are of the type where deliberate, conscious activity 
does not enter. Allee suggests that many advances 
in evolution have come about through the selection 
of such co- operating groups, rather than through 
the selection of individuals. "This implies ", he 
writes, "that the two great natural principles of 
struggle for existence and of co- operation are not 
wholly in opposition, but that each may have 
reacted upon the other in determining the trend of 
animal evolution." 

The behaviour of bird flocks at the breeding 
season will be discussed in this attitude of mind. It 
is not wished primarily to show advantages of 
flocking at this season as a bulwark against the 
external world; though certainly they may accrue, 
along with some disadvantages, and behaviour of a 
higher social order may develop from the existence 
of these flocks. Rather are breeding colonies con- 
sidered in the first place as conducive towards the 
integration of the reproductive cycle of each pair 
within them. 

I went to Priest Island in April 1936, in order to 
study the socio- ecology of the bird community. 
This island is an outlier of the Summer Isles off the 
coast of Wester Ross in the North -West Highlands 
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and is six to eight miles from the mainland shore. 
The island was chosen because it is uninhabited and 
difficult to reach and often it is impossible for human 
beings to land there. It is approximately a mile 
square, but the indentations of the coast reduce 
its area to about half a square mile and increase the 
coast line to about six miles. The island provides 
within its shores an epitome of West Highland 
scenery. The cliffs of Torridonian Sandstone fall a 
hundred feet sheer to the sea in several places and 
some of them have convenient ledges for cliff 
dwelling birds, but nowhere are these ledges in such 
great abundance as would be found on a cliff of 
flagstone formation or other closely stratified rock 
on a horizontal plane. This is a point to be kept in 
mind and one to which I shall have cause to refer 
later. 

Here and there along the coasts deep sea caves 
appear and are haunted by shags near the entrances 
and rock pigeons nest in the dark places farther in. 
There are eight freshwater lochans on the island 
and this fact may indicate that the place is not just a 
lump in the sea, but a maze of little hills and glens 
providing constant changes of scenery and conditions. 
The highest point is 252 feet above sea level. The 
island's great lack is a sandy beach with the as- 
sociated ecological background which would enrich 
the bird life of the place. Nevertheless, I have 
observed over sixty species of birds on the island 
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of which twenty -seven species nest. There are certain 
curious gaps in the bird life: the puffin, for example, 
is absent, though black guillemots and razorbills are 
present. The great puffinry of the Shiant Islands 
is less than thirty miles away and we can see this 
group most days. There is also no doubt that puffins 
have nested on Priest Island, because the tops of the 
sheer western and northern cliffs are riddled with 
old burrows. There are no rabbits on the island, nor 
have there ever been. 

One of the chief reasons for which this island was 
chosen is the fact that the birds are not so numerous 
that they cannot be watched as individuals. I wished 
to observe social behaviour among the birds and for 
this purpose the identity of individuals is important; 
the huge flocks of a bird rock would have been con- 
fusing. The island has another advantage in that 
four out of the six species of gull breeding in the 
British Isles are found on its small area. They are the 
herring gull, great black- backed gull, lesser black - 
backed gull and the common gull. Three of these 
nest in colonies and the great black- backed gull is 
not devoid of a tendency to flock at the breeding 
season. 

My own observations on breeding flocks and 
social behaviour in birds will be confined to those 
made in 1936 -S7 on Priest Island, because this is a 
small area, the environmental conditions of which I 

know well, and I have had unusual opportunities of 
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time to watch the birds and gain a connected history 
of their behaviour. It is realized quite well that 
different sets of conditions elsewhere for other birds 
of the same species might elicit somewhat different 
reactions from those which will be described, but I 

cannot doubt that if the conclusions are correct, the 
principle to which they lead must be of more general 
application. Events on this island alone, then, will 
be recounted for the sake of uniformity and continuity 
of observational conditions and because the different 
species show interesting reactions of behaviour 
between each other; and the whole forms a closely 
interdependent community set against a convenient 
background. 

The breeding colonies of herring gulls first drew 
my attention to the possible existence of social 
stimulation and the effects on breeding condition of 
the numbers of the flock as a whole. The story of 
these birds and of their cousins, the lesser black - 
backed gulls, will be told in considerable detail as a 
type illustrating the phenomenon which I believe to 
be shown. 

I have visited Priest Island four years in suc- 
cession. The short visits in the first two years 
rendered my observations cursory, but of some value 
nevertheless. In April 1936 I went to stay and on 
arrival found four colonies of herring gulls each 
occupying a comparatively small area at different 
places on the island. These gulleries were all on a 
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similar type of ground, which may be described as 
deeply broken cliff top. Most of the area is bare 
rock, but the niches are green with a growth of sea 
pink, Armeria vulgaris, and sheep's fescue grass, 
Festuca ovina. There are several weeds of arable land 
growing on the cliff tops in and near the gulleries, 
such as dock, Rumex crispus and R. obtusifolia, 
stinking mayweed, Anthemis cotula, and chickweed, 
Cerastium vulgatum. These strange plants are 
brought here by way of the gulls, which go to the 
mainland at the seeding time in April and pick up 
the newly sown oats and some weed seeds from the 
arable ground of the crofts. They return to the 
gullery and throw up casts of oat husks and the un- 
digested weed seeds. The soil of the narrow, broken 
area of the cliff tops is sandy and well manured by 
the birds. The peat is a few yards farther inland and 
forms an effective barrier to the spread of these plants 
of cultivated ground. Their presence is not without 
significance for the gulls because when the young are 
hatched, the cover provided by a dock growing pro- 
fusely may be the deciding factor in the survival of 
the young bird. It is indeed amusing to note the 
prompt good use to which chicks will put a cover plant, 
though their original reaction is to squat among the 
tumble of rock. Camouflage is good, true cover is 
better, and the little birds choose aright. 

A cross -section of the areas of the herring 
gulleries would show a sharp succession of dips and 
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points, the depth and height of which vary from one 
to ten feet. Where a dip is large enough and water- 
tight, a small pool of brackish water forms. The high 
seas and winds of each winter cleanse the gulleries 
with driven spray, so that the little pools are clean 
and limpid at the beginning of each breeding season. 
By May and June they are green and stinking. The 
profusion of knolls and niches in this type of ground 
provides ample choice for the birds when taking up 
their standing- places and nesting- sites. Observation 
reveals that the immediate nesting -sites are occupied 
in successive years along with the adjacent knolls. 
The occupation is thought to be by the same birds 
as the year before, but it is hard to come by definite 
proof of this. I shall recount an incident in fuller 
detail later (p. 57) of a pair of lesser black- backed 
gulls, which temporarily took possession of a herring 
gull's site, to indicate that the visual remains or 
beginnings of a nesting -site may attract new birds 
to them, and, on probability, the adjacent knoll 
would also be occupied, and behaviour would be 
similar to that of the previous occupants. 

The largest herring gullery on Priest Island is 
triangular in plan and covers an area of approxi- 
mately one -and -a -half acres, though it will be under- 
stood that the vertical serrations of the rock provide 
an actual ground -space much larger than that 
appearing in plan. The gullery is fifty feet above the 
sea at the north -west corner of the island and two 
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sides of the triangle give a sheer drop to the water. 
The land rises from the third side to a little hill of grass 
and heather. The birds may fly above this but rarely 
settle except within the boundaries of the gullery. 

The full numbers at the several herring gulleries 
in 1936 were 84 -90, 30 -34, 20 and 4 birds; and in 
1937, 130 -150, 314 10, 16 and 6 birds. The gulleries 
were fully occupied on April 17th, 1936, but I was 
on the island by the end of February 1937 and was 
able to note the periodic accretions of birds to the 
colonies during March and early April. For example 
there were 12 birds only at the biggest gullery on 
March 1st; 8 more came in the following week; 
there were over 3o birds by March 11th and on 
March 15th over 50 birds were present. The full 
complement of 150 birds was not reached until about 
April 2oth, at which time many of the early arrivals 
had stances and definite nesting- sites. During the 
first half of March the birds would be at the gullery 
in the forenoon and some would be there most of the 
day. The full number of birds would be there an hour 
before dusk and at the darkening all would fly away 
eastwards from the island. Where did they go? 
I do not know; probably to the neighbourhood of 
the crofts and to the estuaries at the head of Loch 
Broom and Little Loch Broom, where young and old 
birds were to be seen together all winter. 

March 15th was an important date, for it was the 
first night when the birds roosted at the gullery for 
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the season; afterwards the birds were to be seen 
sleeping on the little knolls when darkness came, 
except on the extremely stormy nights of March 
17th, 22nd and 23rd. From the beginning of the 
period when the birds forgathered at the gulleries 
they appeared to be in pairs, and on March 15th and 
afterwards it was obvious that the birds roosted at 
the gulleries in pairs. The gulls showed no signs of 
sexual behaviour in these early days of the season. 
It would be a mistake, in this species, to suggest 
that the courtship behaviour which takes place in 
April has any significance in relation to the choice 
of mates. The birds are paired when they come to 
the gulleries. 

The term courtship behaviour should be under- 
stood in its special connotation when applied to the 
study of bird behaviour. In most of these social 
birds, and obviously among those which are believed 
to pair for life, courtship occurs after pairing, and in 
each year at the onset of the breeding season. I do 
not wish to be pedantic and to suggest using con- 
stantly such a phrase as preliminary mating be- 
haviour, but we should keep in mind this meaning 
and the fact that the course of the breeding season is 
not punctuated by any moment after which it could 
be said that the birds were not, but now are, paired. 
Marshall (1936) draws special attention to the 
fact of pairing being common before courtship 
display occurs and he cites Canon Raven and his 
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informant, Mr J. W. Lewis, to the effect that herring 
gulls on Godvrey Island, off St Ives, certainly 
remain paired for years. Mr Lewis was one of the 
lighthouse keepers and had watched the gulls care- 
fully enough over a period of eight years to know 
many of the birds individually. There is still much 
to be learned of the actual course of pairing in this 
type of bird in the first season of its maturity. 

The herring gulls at the big gullery were watched 
for many hours at all times of day. The hide was 
thirty yards away from the standing -place of the 
nearest pair and less than a hundred and fifty yards 
from the farthest. It was built of stones and turves 
and blended perfectly with the landscape. For- 
tunately, the nature of the terrain was such that I 

could approach and enter the hide without coming 
in sight of the birds settled in the gullery, so that 
observations made in those early days were not of 
frightened, suspicious or unsettled birds. I made a 
practice of looking at the gullery through my glass 
when I was going my ways in other parts of the 
island, when I was so far off that there was no 
possibility of my disturbing the birds. The most 
striking aspect of their behaviour at this time was 
that the birds did nothing while at the gullery. They 
merely stood about or sat with their heads turned 
round into their upper wing coverts. Occasionally 
a few would fly over the gullery or a short distance 
to sea and then back again to their places. It was 
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noticeable that the outer edge of the cliffs, where no 
nests are made, was more generally occupied. The 
birds were in close proximity there. If I walked 
openly near the gullery, the birds would rise 
immediately with calls of alarm, fly out to sea and 
settle in a close group on the water a quarter of a 
mile from the cliffs. There they would remain for an 
hour and longer, though I may have stayed at the 
gullery less than five minutes. These same birds, 
when near the townships, show little fear of man, 
taking food from the doorsteps and following the 
plough in company with common gulls. 

It is often difficult to put an actual date on some 
changes in behaviour in a group of animals, for the 
onset of such change may be subtle and gradual. By 
the end of March the gulls were spending more time 
at their standing - places and less on the outer edge 
of the cliff. The bare cliff at the point of the triangle 
became more markedly the neutral territory of the 
gullery where any or all the birds could sit amicably 
within a few inches of each other, and this strip 
of the terrain maintained its significance as such 
throughout the season. On April 4th the beginnings 
of courtship display were noticed and this behaviour 
developed rapidly within the next three or four 
days. March, then, was a time of "settling -in" 
and it appeared to me as a period of rest for 
the birds. Once courtship display had begun, 
general bodily activity was more marked. Until 
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this time no quarrelling had been seen among 
the birds. 

Display in the gulls I have watched is not the 
elaborate affair which has come to be associated 
with the word as applied to the courtship dances of 
black game and the formalized fighting of the ruff. 
The plumage of the gull may be described as modest, 
but in relation to the natural background the 
brilliant quality of the white provides sharp and 
possibly impressive patterning when the birds 
posture, even when the movements are not in them- 
selves extravagant. Display in the limited sense 
practised by gulls is rarely a consecutive ritual of 
minutes but a sporadic event of a few seconds' 
duration. The birds may be walking about the 
surroundings of their standing -place and nesting- 
site when suddenly a posture will be struck with its 
associated cry. And just as suddenly the birds will 
resume stepping round the rock in the deliberate 
and rather consequential way which is characteristic 
of them. The display is intermittent, occurring after 
a minute, five minutes or a quarter of an hour of no 
apparent activity of this kind. 

Many types of birds when displaying show an 
individual posture which they maintain for as long 
as several seconds: they'are; as it were, momentarily 
suspended in time. Two shags will become excited 
by billing and preening each other's neck; then their 
heads and necks will stretch upwards to their fullest 
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extent. The birds maintain the position for two or 
three seconds. A photograph of it would give a 

relatively true idea of this type of display: but the 
postures of gulls are a changing pattern throughout 
the few seconds of time which they occupy and I 

have seen none of those moments of ecstatic im-. 
mobility among them. The display could be shown 
adequately only by a cinematograph record or a long 
series of drawings. 

There is an auditory pattern concomitant with 
nearly all the visual patterns of display. These cries 
are distinct and usually heard only in combination 
with their associated postures. The noises in a 
gullery are so varied and expressive that on the 
early mornings when I woke after spending the 
night in the hide, I was aware of what was happening 
outside before raising myself to look. There is no 
doubt in my mind of the importance of the sounds 
made by the gulls as an accessory factor in sexual 
display, but I do not think the cries are comparable 
with the songs of such birds as the warblers, 
buntings, hedge -sparrow and wren, the value of 
which, if we follow Howard, lies in challenge and 
the advertisement of territory. Naturally such a 
view does not exclude the hypothesis that song is a 
stimulating factor both to the singer and to other 
birds of the same species which hear it. 

The patterns of display in the herring gull may 
be given as a type of what commonly occurs in 
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several species of the Family. It is almost impossible 
to describe adequately the several sounds which 
make up the voice of gulls, but they are so widely 
known that the reader may recognize them or 
synthesize them mentally from my inadequate 
representation. Since beginning this chapter I have 
received from Dr Friedrich Goethe of Werbellinsee, 
Germany, a copy of his valuable monograph on the 
herring gull. He carefully lists the cries of his 
subject in musical notation and in German syllables. 
Because I know the cries I can identify them from 
Dr Goethe's list, but his phonetic syllables for some 
of the cries convey very little to me and are entirely 
different from those which I give. My repre- 
sentations, probably, would be unintelligible to 
Dr Goethe. From time to time I have experimented 
among friends by asking them to represent by 
written syllables the raucous cries of sea birds; 
the differences have been striking and I despair of 
conveying more than a vague impression of these 
sounds. 

One of the earliest and commonest display 
patterns in herring gulls is shown by one or both 
members of a pair lowering the head, swelling the 
throat and calling consecutively in a long wail. 
The neck is strongly arched and fully extended from 
the body; the beak is held open but not so wide as it 
might be. Each wail lasts one -and -a -half to two 
seconds; it may be repeated up to six or eight times 
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and the whole pattern lasts from five to twenty 
seconds. If this pattern is executed on the ground 
the birds may continue walking about slowly and 
the head is held low all the time, so that they give 
the impression of creeping. I have frequently heard 
this cry given while the birds are in flight and the 
same characteristic position of head and neck is 
maintained. 

In another early and persistent pattern of display 
the throat is swelled and the head is lowered with 
the neck steeply arched so that the beak lies for a 
moment in an inverted position almost between the 
legs. The first note of the cry is given in this position, 
then the head is flung upwards to its farthest extent 
with the beak wide open, and a succession of sharp, 
high-pitched notes is emitted. The whole cry may 
be represented as "o ée hyó- hyó -hyó- hyó - hyó -hyó- 
hyó- hyó -hyó- hyöhyö- hyó ", the last two or three 
notes being in rather slower time and lower in 
pitch than the early part of the volley. (The letter 
"y" in the representation should be pronounced as 
a consonant and not as a vowel.) Sometimes the 
wings may be held slightly away from the body but 
not opened. This pattern may also be executed in the 
air, but the movements of head and neck are the 
same as if the bird was on the ground. Occasionally 
the cry is given when the birds are grouped on the 
water, in which instance the initial posture of the 
head and neck is much less extravagant. 
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The visual and auditory patterns of display just 
described are both infectious; the second much more 
so than the first. One bird of a pair may start by the 
sudden drop of the head and arching of the neck, and 
by the time the head is thrown up the other bird has 
begun the display. The noise is loud and far reaching; 
within two or three seconds a dozen or twenty birds 
may have joined the chorus and sometimes the whole 
flock of a hundred or more. The excitement through- 
out the flock is obvious. It has been remarked that 
these displays are manifest early in the breeding 
season: it should be stated as a corollary that they may 
be observed to take place on the neutral ground at the 
edge of the cliff, as well as at the standing- places of 
each pair and in the air, so that these notes cannot be 
interpreted to imply challenge or possession on the 
part of the birds. The cries are heard occasionally 
when the birds are at their winter grounds, but the 
incidence is so disproportionate to that occurring 
in the breeding season that I have no hesitation in 
listing them as courtship calls. They are perhaps 
of lesser significance in courtship than some other 
sounds and may be primarily defined as sounds of 
social contact. 

A third type of display, in which both birds take 
part, usually occurs in strict relation to the square 
foot of ground which will become the nest, and it 
appears when the birds have taken up their own 
stances in the gullery. It is not generally thought 
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that birds have a pre- formed mental image of the 
nest and an early conception of its purpose. And 
yet, at the end of the first week of April, a month 
before eggs will appear, some pairs of herring gulls 
are already treating the immediate nesting -site in 
a manner different from that of the surrounding 
ground. It serves as a focal point for a particular 
type of display. The birds may be pattering round 
the few square yards in the vicinity of the standing - 
place and nesting -site in an apparently fortuitous 
manner to the observer; but such an interpretation 
may not be correct. They converge on the depression 
of the nesting -site and on that place their legs flex, 
the whole body is tilted forward and each bird makes 
movements suggestive of the action of gobbling up 
some soft food near the ground. The head moves up 
and down rapidly, involving to some extent the 
whole body. This is a mutual display normally 
occurring only over the nesting -site. No cry is 
uttered, but there may be a low, guttural, pigeon - 
like croon which cannot be heard more than a few 
yards away. The display lasts for a period of three 
to eight seconds and, like the other types, it may 
occur at almost any time at short or long intervals. 
Frequent displays of this kind wear the ground 
and it becomes the slight depression or "scrape" 
characteristic of the nesting -site of this type of bird. 
The nesting -site is a focal point where the birds 
express emotion in a well- defined manner. A little 
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later it will be the nest. This type of display is of a 
private character; the conformation of the ground 
renders it invisible to most of the other members of 
the colony, except those in flight overhead, and 
generally I have not found it to be infectious be- 
haviour. But one early morning, April 28th, I saw 
two birds begin this display on the neutral cliff edge; 
two more joined in immediately and finally there 
were eight birds together in a close group, all dis- 
playing. The action is closely similar to that which 
occurs when the birds change places when the eggs 
are being incubated and may be in the nature of an 
adumbration. It appears then to be a coaxing pattern 
to persuade the sitting partner to rise and allow the 
incoming one to brood. The sitting partner may 
indulge in the action for two or three seconds on 
rising. Goethe (1937) describes this display before 
nesting as one signifying connubial harmony, and 
both he and I find that it frequently leads on to 
the more advanced types. 

Nest building is a functional activity which may 
partake of the character of display, both in lesser 
black -backed gulls and herring gulls. The birds 
appear to be more active in this direction in the early 
morning. The cock bird may fill his beak with dried 
grass, sea pink or crowberry (Empetrum nigrum), 
walk or fly with it to the nest, and he or his mate will 
round it into position with the chest. So far, the 
activity cannot be interpreted as having any function 
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beyond that of making a nest. But when the female 
gently lowers herself into the nest, patters her feet 
and fluffs out her feathers as if to accommodate and 
brood eggs which are not yet there, then I think the 
behaviour approaches display. I am strengthened 
in this opinion when the male comes near the nest 
and coaxes the hen to stand up and leave it. There 
is some billing between the two; she stands carefully 
and moves off the nest; he steps down into it and 
settles with those same careful movements of the feet 
and body. Neither bird stays on the nest longer than 
a minute or two for they are not broody. Indeed, the 
hen has not yet reached the stage of laying eggs, and 
will not for another ten days. The pattern has the 
same transience as the other displays. When the 
reaction is over the birds may preen themselves, 
stand about or indulge in other forms of display. 
Once more the pattern of display has been the shadow 
of things to come. 

The nesting -site is a circumscribed area of great 
emotional valency for a month or more before the 
eggs are laid, and for the male bird before the female 
takes much interest in it. In the first few days when 
display took place I would see a male pulling with 
great energy at shoots of sea pink, running to the 
nesting -site, turning and twisting in the scrape to 
push the fragments of vegetation to the edge with 
his chest. I think we should be more accurate to 
describe this behaviour in the early stages as display 
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rather than as tentative or purposive nest building, 
for there is a marked element of challenge in it and 
it is often practised in view of a neighbouring male. 
This pattern of action by the male may be one leading 
up to the third pattern of mutual display outlined 
above. Sometimes the male forms more than 
one of these scrapes; Goethe (1937) calls them 
"play- nests ", and there is no doubt that it is the 
male bird which initiates building of the true and 
final nest. At this stage of the breeding cycle the 
male brings various objects to the stance and 
nesting -site, such as whelk and other small shells 
and small whitened bones; the budding flowers of 
sea pink are much used and the nest may become 
littered with them. If the gulls could obtain any 
fragments of paper from our camp, these were 
promptly taken to the gullery to add to the orna- 
mentation of the nests. 

A further pattern of display in which both members 
of the pair act is that of mock feeding. The female 
postures before the male in what may be imagined 
to be a beseeching attitude. Her legs are flexed, the 
head thrown upwards with the beak slightly open, 
the wings are half extended and thus she stands with 
her bill close to that of her mate. She may make 
indiscriminate calls in this position, and if the male 
responds he swells his neck, places his beak to hers 
and half extends his wings. She may grasp his beak 
lightly with her mandibles or he may hold hers. 
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Sometimes the birds stand still in this position but 
more frequently they gently flap about the space of 
their nesting territory. Scuffles between birds are 
not unlike this display, except that the beginning of 
it is different and the tempo is slower than in a quarrel. 
The whole pattern may last for a few seconds up to 
half a minute. I have never seen food pass between 
the two at this courtship stage and I think the action 
is largely one of an excitatory nature, symbolical of 
a later stage in the breeding cycle when the male does 
feed the female; but Goethe says food is disgorged 
and he quotes other workers who allude to the 
actuality of feeding at this time. There seems no 
evidence of infectiousness in this pattern though it 
is a spectacular one visible to several other pairs. It 
is unusual for this display to occur elsewhere than 
on the territory and it is not common at any time. 

Another type of display, a sixth, is also mutual 
and may be instigated by either of the pair. The 
birds stand in an upright position with the head 
slightly tilted backwards. The head is then raised 
and lowered in a quick movement, the beak being 
extended upwards. A little plaintive cry comes from 
the bird as the head is raised. This pattern may be 
coincident with a more advanced and intimate form 
where one bird, usually the female, puts its head 
underneath the throat and beak of the other and 
raises the head of its mate as well as its own. If one 
bird of a pair begins this display and the other is 



BREEDING FLOCKS OF GULLS 43 

quiescent, the one displaying will obviously coax 
the other to action by still more extravagant move- 
ments. The behaviour comes as near to what may be 
called stroking as a bird could simulate. It seems to 
be intensely exciting to the pair indulging and the 
latest or seventh type of display, or actual coition, 
may follow. The time taken may be from thirty 
seconds up to two minutes. 

The last pattern comes nearest to that of coition 
and is one which Eliot Howard has described and 
discussed very fully because it is common in many 
species of birds. Its purpose is obviously to stimulate 
the female to a state in which she will copulate. The 
male herring gull steps on to the back of the female 
and she supports him in either a sitting or standing 
position, but usually the latter. Often the male is 
content to stand in this position throughout the 
course of the pattern with his wings half extended 
and gently flapping : sometimes he flexes his legs 
and oscillates his tail laterally as if actually attempt- 
ing coition. The female may sit or stand quietly, not 
raising her own tail; or she may raise her head and 
call as if in expostulation. Again, she may show the 
sixth type of display as far as the position permits 
and the cry of the sixth display is then uttered. 
Sometimes she walks or runs about the rough 
ground of the nesting territory and he, with those 
apparently unsuitable flat feet firmly planted on her 
back, continues thus mounted with the agility of a 
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circus rider. His wings, outspread and held high., 
materially help his balance. This display is of 
variable duration- perhaps five seconds or as long 
as two minutes. The male, during this display and 
in the course of actual coition, often makes a deep - 
throated but not very loud cry which may be repre- 
sented as a continual "hor- hor - hor -hor -hor -hör ". 

There is another pattern of behaviour which may 
or may not be a type of display. A number or some- 
times nearly all of the birds at the gullery will 
suddenly rise, fly for ten or twenty seconds over the 
gullery and descend again to the standing- places. 
The birds are silent during these short flights and 
are not acting as they would in an alarm flight. It 
appears to me that the behaviour is of a stimulating 
character. 

The tendency throughout all the displays de- 
scribed is for the birds to retreat from the public to 
the private; from the neutral edge of the cliff which 
has little connection with nesting to the definite, 
intimate, personal position of the nest; and that the 
time limit of exhibition tends to increase from the 
earlier to the later displays. This last point is what 
might be expected; as the physiological condition 
alters and matures in the direction of reproduction, 
the overt acts of relevant behaviour can be sustained 
for a longer time. It is characteristic of the avian 
organism that it does very few things for a long 
consecutive period, other than to sleep and to brood. 
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I have mentioned the nesting territories of pairs 
within the area of the gullery: each of these consists 
essentially of the knoll of rock which is the standing - 
place and the nesting -site, which is usually a foot or 
two lower. The distance between these two focal 
points varies from three to ten or twelve feet. The 
total nesting territory may vary from ten to fifty 
square yards and there are several " dead " areas here 
and there within the acre of the nests as well as the 
outer edge of the neutral cliff. Howard, in his nu- 
merous works, has treated very fully the competition 
which takes place in the acquisition of territory and the 
jealousy with which the area is held. Kirkman (1937) 
has more recently described in minute detail the 
way of life at the breeding season of colonies of 
black- headed gulls. Quarrelling appears to be very 
frequent, and although small groups of these birds 
tend to nest closely within the main aggregation, 
the individual pairs are extremely "touchy" con- 
cerning the sanctity of the nesting territory. I do 
not find a similar condition among the herring gulls 
of Priest Island, and it is consequently desired to 
draw particular attention to the behaviour of the 
birds at the nesting territories. 

Here is a random observation typical of many 
made at this period of the breeding season: two birds 
are in the standing -place of a territory, doing nothing; 
I imagine they are a pair but later think myself mis- 
taken. A third bird flies down and comes to rest on 
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the stance and makes some show of going towards 
one of the gulls. Before a meeting can take place that 
resting gull has flown up from the stance and joined 
two or three others flying overhead, or has flown to 
the cliff edge or to another stance. and B are 
parted and the pair on the standing -place are A and 
C. There has been no noise, no quarrel. Events such 
as this are constantly happening and sometimes an 
epidemic of it occurs to make the gullery a place of 
fluttering white wings. C flies to A and B; B flies to 
D and E; D flies to F and G, and so on. I do not wish 
to suggest a strict succession, but rather to convey 
the impression that the behaviour which, as an 
isolated incident, may have appeared as an example 
of territorial jealousy, has now become in the mass 
of gulls a communal round dance. I believe that this 
aerial territorial dance is a display influencing the 
whole flock and not a mass outbreak of a jealous 
mood. If it were the latter there would surely be 
more noise, feathers flying and some actual fighting. 
Quarrelling is not common at any time, though there 
may be occasional severe battles on the sea and at the 
gulleries. The observer sees, perhaps, two or three 
scuffles in the course of a day's watching. It is 
almost axiomatic that the closer the birds nest, 
the greater the chance that fighting will occur. 
At another time three or four birds may be seen 
on one standing - place, showing no hostility or 
nervousness. 
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Goethe ( 1937) makes an illuminating point 
when he implies that the nesting territory of 
the herring gull is not so much a clearly demarcated 
space, but a "sphere of influence" (my phrase) 
radiating from the standing place more than from 
the nesting -site. The male bird is obviously more 
territory -conscious than the female, but I repeat that 
I have not seen the sharpness and persistence of 
territorial feeling which has been remarked by other 
workers. Perhaps the extremely broken and rocky 
character of the Priest Island gulleries provides 
more natural boundaries to territories and masks or 
lessens the jealousy which might be apparent on 
level ground. 

Once ovulation has started, the gullery becomes 
a place of quietness. I was cutting peats for a large 
part of two or three days during the egg -laying 
period of 1937, and though I was not more than a 
hundred yards from the gullery the birds might not 
have been there for all the sound that reached me. 

The bird watcher knows that in trying to make a 
synthesis of the patterns of behaviour he observes, 
many inconsistencies occur and threaten the validity 
of his interpretation. My own description of these 
several displays, and of the conditions in which they 
take place, would not be complete unless I admitted 
what seem to be the anomalies observed from time 
to time. They are- probably not anomalies but 
appearances which, through insufficient under- 



48 BIRD FLOCKS 

standing, do not fit into the plan which the observer 
is prone to conceive. Sometimes the first and second 
types of display, which are as much of social contact 
as of courtship, have been seen in circumstances 
where I thought anger was evident. Such the 
patterns may have shown, because I know that in 
some mammals certain sexual approach patterns 
and those of males in anger are not markedly 
different. Kirkman (1937), in discussing the dis- 
play patterns of the black headed gull, shows 
convincingly that what he calls the "forward" 
display (an extension of the head, neck and beak far 
forward) is used as an expression both of menace 
and of mutual attachment. Again, all those patterns 
intimately connected with the nesting territory 
have been seen to take place on the edge of the cliff 
in the neutral zone. A male bird once displayed 
immediately after losing a fight and a female bobbed 
her head in the sixth mutual type of display beside 
two males which were fighting. The bird is always 
springing surprises and frequently contradicting it- 
self, as it appears from our viewpoint, but I do not 
think such isolated events are such as to disconcert 
us in approaching a synthesis. 

Herring gulls, it is seen, are birds of close social 
habit at the breeding time, repairing to small and 
sharply demarcated areas to make their nests. 
Forty to sixty pairs will make an acre or two of 
ground into a gullery although there may be large 
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areas of apparently suitable ground in the close 
vicinity which would allow of their breeding less 
thickly. The gulleries are places of movement and 
noise, giving rise to constant tumults of avian 
emotion. The black - headed gull, as Kirkman has 
shown, nests in much larger colonies and in greater 
density, and he also draws attention to the infective 
excitement prevailing throughout the breeding 
season. The most obvious social advantages which 
accrue from this close nesting are, looking purely 
from the result and not from causation, that alarm 
can be given by one bird or a few birds to the whole 
flock in a very short time and certain predatory 
animals can be mobbed by the flock early in their 
depredations. There can be no doubt of the effec- 
tiveness of this mob attack. Nevertheless, the 
penalties of close nesting are great, arising as they 
do from anti- social behaviour within the flock and 
from the advertisement of position which the flocking 
itself entails. 

The next gull to be described is also social at the 
courtship season, but in a different fashion from, 
and without some of the disadvantages of, its near 
relative the herring gull. 

DBF 4 



CHAPTER III 

BREEDING FLOCKS OF GULLS 
(continued) 

The lesser black- backed gull is a migrant bird 
to the North -West Highlands and migrants are 
usually later in nesting than resident species closely 
related to them. On Priest Island the herring gulls 
are well established at the hereditary gulleries 
before the lesser black -backs appear. On my going 
to the island in 1936 the lesser black- backed gulls 
were there already, but I was able to watch their 
arrival in 1937 on the afternoon of March 29th. 
There was a great noise of the birds over an area of 
the interior of the island which they occupy in two 
gulleries, and they flew over the ground continually 
until evening. About thirty came on this day and it 
was another fortnight before the full complement 
had reached the island. 

The lesser black -back nests on the inland heather 
ground a hundred feet above the sea and not on the 
bare clifftops. It does not nest in the close formation 
of the herring gull, for the larger colony of seventy - 
two birds in 1936 occupied an area of fully thirty -five 
acres. This ground consisted of knolls and tiny glens 
and contained two lochans of some acres expanse. 
Each knoll becomes occupied by a pair of birds as a 
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standing -place and the nesting -site is either lower 
on the knoll or somewhere near it. It will be under- 
stood that these knolls are heather covered except 
at the top, which is usually a patch of bare rock 
surrounded by a narrow belt of very green grass, a 
growth made possible by years of occupation by the 
gulls. The knolls are much larger and farther apart 
than the bare rocks in the herring gullery and may 
reach thirty feet in height. One of the lochans is 
much used by the gulls and seems an integral feature 
of the gullery. 

On the night of their arrival, the lesser black - 
backs did not roost on their own ground but joined 
the herring gulls at the big gullery. The herring 
gulls at this time were taking up their standing - 
places more positively than formerly, and it was 
interesting to see that the visitors roosted at the 
neutral cliffedge as if by tacit consent. The herring 
gulls raised no objection to their presence and 
throughout the summer I have found that visits of 
lesser black- backed gulls to the herring gullery, and 
of herring gulls inland to the lesser black- backs' 
gullery, are made on the best of terms. It is not 
unusual for the two species to join forces and nest 
as one gullery in some places. One pair of lesser 
black -backs nested on the inland edge of the big 
herring gullery on Priest Island in 1936. Four pairs 
nested at this gullery in 1937, and as will be ex- 
plained later, the 1937 nesting data at the other 
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herring gulleries were confused by the number of 
lesser black- backed gulls which occupied the ground 
with the herring gulls. 

The lesser black -backs disappeared again on the 
day after their arrival and on that evening they did 
not roost on the island at all. Then, for another ten 
days, they spent a good part of their day with the 
herring gulls at the largest and second largest 
gulleries. They would occasionally fly over and 
settle upon their own ground, but it was not until 
the full colony had gathered on April 14th that they 
deserted the herring gulls and began to roost on 
their own knolls inland. Even then, they visited the 
herring gulls for some time during the day. 

The lesser black -backs have a deeper and louder 
voice than the herring gull and they use it more 
between themselves. The cries of each pair must be 
readily audible over the whole area of the gullery. 
Each pair on its knoll can see many other pairs at a 
distance of from fifty to a hundred yards, but it is 
doubtful whether the stimulating effect of the flock, 
which is postulated, can be very potent at this 
distance, especially when we remember that the 
farthest pairs must be fully a quarter of a mile apart 
and out of sight of each other. The lesser black - 
backed gulls do not make nearly so much noise of 
alarm and expostulation as the herring gull when 
the gullery is disturbed by an observer walking 
through it after ovulation has commenced. 
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The following observation throws light on the 
social system of this species and on the role of 
communal courtship in particular. There is one 
hollow in the lesser black -back gullery of Priest 
Island with an even - topped, grassy knoll in the 
centre. This hollow, the knoll and the surrounding 
slopes of rock - perhaps two acres in all- appear to 
be used as a headquarters for the flock. Any or all 
of them may gather here and on the knoll particularly 
to perform courtship display, to quarrel, or merely 
to do nothing. Sometimes I have seen fifty gulls on 
this central knoll and the rest on the top of the 
adjacent slopes. During the 1936 season it was 
difficult to believe for a long time that I had observed 
or interpreted accurately. If any doubts were left 
in September 1936, they were finally expelled in the 
spring of 1937. 

The following simple experiment was made 
several days in succession in the early part of their 
courtship season, at a time when most of them were 
in pairs on their knolls. I used to walk through the 
area of the gullery without making any attempt to 
keep out of the way of the birds. The pairs rose 
silently from their knolls as I approached and flew 
in leisurely fashion overhead. It was obvious that 
they were not unduly disturbed by my presence for 
they were accustomed to seeing me about the island. 
But each day I walked through the hollow which I 
have called their headquarters and which so far in 
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the season had been little frequented by the gulls, 
I found each time that more gulls gathered overhead 
as I approached the hollow; one or two preliminary 
calls of anxiety were heard and then, as I overstepped 
the boundary, all the gulls would call loudly in the 
sharp barking note of alarm and annoyance. The 
noise was in striking contrast to their earlier quiet- 
ness as I had walked past their knolls. Moreover, the 
birds were now much lower in the air and not more 
than twenty or thirty feet above my head. As I 
walked out of the hollow on the other side, they rose 
again, and by the time I was a hundred yards beyond 
the boundary the cries had ceased and the flock would 
be leaving me. 

It seemed that the hollow had at this time a greater 
significance for the birds over and above that of their 
knolls. When they began to roost on their knolls, 
after April 14th, they spent much more time in the 
hollow or headquarters. The activity on the knoll 
in the hollow was varied in character -displaying, 
preening, sleeping or doing nothing. Even at the 
incubation period, the unoccupied birds would 
gather here to spend their idle hours. This head- 
quarters may be compared with the neutral cliff 
edge of the herring gullery, but it serves for more 
than that; it is a communal courting ground for a 
social species nesting more widely than its congener 
the herring gull. A few pairs of lesser black- backed 
gulls nested in the area of the headquarters in 1986, 
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but many more did so in 1937 when the total number 
of birds in the colony was larger than in the previous 
year. There was á greater density of nests in the 
hollow and egg - laying began there two or three 
days earlier than in the other parts of the gullery. 
The headquarters was not in the middle of the gullery 
but at the eastern end of it. 

The patterns of display shown by the lesser black - 
backed gull are very similar to those of the herring 
gull: the lowered head and wail; the downward - 
arched neck with an upward chuck of the head to 
emit a long series of loud calls; the mutual display of 
rapid oscillation of the head and neck and most of 
the body at the nesting -site; the mock brooding and 
change -over behaviour; the mutual upward bobbing 
of the head and billing, with the characteristic 
plaintive cry; and the male riding the female at the 
standing -place. I have not seen any mock feeding, 
but it may occur. There is visiting to the knolls of 
other pairs similar to that seen at the herring gullery. 
Sometimes one is frightened away, but it is equally 
likely that three to six birds will rest on one nesting 
knoll in amity. Quarrelling is not common in these 
gulls, even when many birds are gathered on the 
broad knoll in the headquarters hollow. The aerial, 
standing -place dance which I described on p. 45 does 
not occur in the lesser black -back as in the herring 
gull, probably because of the considerable distance 
between the knolls, which would slow down the 
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tempo of the display enough to take away its stimu- 
lating value. 

There is, nevertheless, an aerial dance practised 
by the lesser black- backed gull which I have not seen 
in the herring gullery. Most of the gulls in the 
colony will soar in a group with loud cries of 
excitement. Up and up they go until they appear 
very small to the observer and then the birds execute 
intricate movements in a whirl of flight. They 
converge and extend, cross and re -cross in a 
way the watcher cannot follow. The group will 
descend then on effortless wings and the birds dip 
and spin and rise again slightly on the way. The 
excitement is intense, but wanes as they reach the 
ground. 

I have seen similar behaviour 
scribed in the great black- backed gull. This bird 
nests as a colony on the small island of Glas Leac 
Bheag, a mile north of Priest Island, and it has 
been possible to see much of the aerial activity of 
these great black -backs through the glass from my 
hide at the herring gullery. Where the birds nest 
in pairs only, as on Priest Island, I have not seen 
them indulge in the high aerial display. It is quite 
common to see a party of three to five great black - 
backed gulls flying over the island at a height of a 
hundred to two hundred feet and making loud cries; 
but that is a very different activity from the high, 
soaring dance which is so impressive to the observer. 
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Where there are no birds of the same Family 
nesting, the great black -backed gull often nests in 
colonies, but where there are lesser black- backed 
and herring gulleries, it nests near them in occasional 
pairs. It is my opinion that the closely similar types 
of display and general appearance of these gulls have 
a stimulative value for the great black -back. The 
social factor in the breeding cycle is present in that 
of the great black- backed gull but it may be satisfied 
by the presence of closely related species, as well as 
by birds of the gull's own kind. 

I have mentioned in the previous chapter the 
valent quality of the nesting -site in relation to the 
excitation of display patterns and have alluded to the 
following incident which, though isolated as far as 
the pair of birds taking part is concerned, was made 
in the course of close and . systematic observation of 
the herring gullery. At 6.30 a.m. on April 10th 
I saw a pair of lesser black- backed gulls on one of 
the nesting territories in the herring gullery. The 
rightful owners were absent and these two gulls 
were walking about the territory as if they might 
have been the herring gulls themselves. All the 
other lesser black -backs present were on the cliff 
edge. These two birds converged on the nesting -site 
of the borrowed territory and there began the type 
of "harmony" display which gives the birds the 
appearance of gobbling food, the pattern which may 
foreshadow the change -over behaviour of the birds 
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after incubation has commenced. This was at a time 
when the lesser black- backed gulls had not generally 
reached that stage of display. They were away 
within an hour and were not seen any more at the 
borrowed nesting territory which had excited them 
to act as they would on their own. But a few days 
later a pair of lesser black -backs came to an adjacent 
knoll to stay; they nested there and eggs appeared 
on May 19th and the few days afterwards. From 
my observation of the black -back gullery at that 
time, April loth, I know that no scrapes had appeared 
near the knolls. I believe the social impact of the 
herring gulls on the lesser black -backs has a stimu- 
lative value towards reproductive condition in the 
latter species. This view is strengthened by the fact 
that the four pairs of lesser black- backed gulls which 
nested in this herring gullery in 1937 laid their 
eggs on May 17th -25th, i.e. in the earliest part 
of the egg - laying period of this species observed 
in its own gulleries, and those lesser black -backs 
at the other herring gulleries were also laying 
in the earlier part of the laying period of the 
species. 

The lesser black- backed gulls make more play - 
nests than the herring gulls. There were more than 
half as many nests again in their gulleries than there 
were nests containing eggs, yet the total number of 
birds precluded the possibility of these empty nests 
being those of pairs which did not lay. Play nests 
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are generally less carefully made than the ones in 
which the eggs are laid. 

Three pairs of common gulls nested at the edge 
of the lochan in the lesser black- backs' gullery in 
1936. One pair managed to hatch three chicks but 
they did not survive beyond a few days. The birds 
appeared again in 1937 on April 10th and were 
successful in rearing young in this year. Where did 
they first rest on the island ? Not at the place where 
they nested each year, nor within the scattered area 
of the lesser black -backs' gullery, but on the neutral 
cliff edge of the big herring gullery. They were 
accepted without persecution, though a weaker 
species, just as the lesser black- backed gulls had been 
received, a species physically equal with the herring 
gull. The little band of common gulls stayed for 
some days in this motley concourse of birds of their 
own Family. It should be recorded, also, that two 
or three pairs of great black- backed gulls were 
spending some of their time in the big herring 
gullery. As they nest so very close to, or even in the 
herring gull colonies, I attach no particular signifi- 
cance to their presence. They received no mobbing 
from their hosts and yet, as will be mentioned, the 
great black -backed gull is a sinister guest. 

The general course of courtship behaviour in two 
social species of the same Family has been outlined. 
We see that the colonies nest in widely differing 
densities, though the degree of sociality in the two 
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species is similar. Both have contact with each other, 
there is some interaction of behaviour and between 
them is a general comity. 

I proceed now to the ecological plane, to show 
variations in egg - laying periods in the several 
colonies and of the survival rates of the chicks, 
but not to give minute details of the interesting 
behaviour of old and young through the periods of 
incubation and rearing. Such a description, however 
interesting to relate, would be irrelevant to the 
thesis of this essay. 

There is an amusing relation existing between 
the gulls and the pair of hooded crows which lives 
on the island, a state of affairs which can be referable 
only to the differing colonial nesting systems of the 
two species of gull, and which is important for the 
results given because of the influence on the number 
of eggs incubated. The hooded crows are often to be 
seen within the boundaries of the herring gullery 
throughout the breeding season. They are obviously 
in very close proximity to the gulls and yet I have 
never seen the hoodies mobbed. The crows walk 
about pecking over the casts of the herring gulls and 
eating any trifles which the gulls may have left. 
Within the small nesting territories the pairs 
occupying them may extend their wings and run 
towards the crows, but they are not serious and the 
hoodies know that. They fly a few feet away and walk 
back again to the same cast they were examining. 



BREEDING FLOCKS OF GULLS 61 

The crows will sit on the neutral cliff edge with 
the herring gulls for long periods. Later, when the 
eggs are in the nests, the crows will continue their 
visits unmolested. How surprised I was in the first 
year of observation to find that the hoodies did not 
take the eggs, for no bird is a more confirmed egg 
stealer ! That is one side of the story. 

If the hoodies visit the lesser black -back gullery 
and are seen by those gulls, they are promptly 
mobbed in a most aggressive manner. Here the 
hoodies are not innocent, for I have seen them 
approach the nests unobserved by the owners and 
suck the eggs. It must be easier for the crows to 
plunder the nests of a widely spread colony than of 
a closely packed one. The crows have learned no 
doubt by trial and error that if they are to glean the 
harvests of the casts on the concentrated area of the 
herring gullery, they must leave the eggs alone. 
Both species of gulls presumably act on the dictates 
of experience also. 

The largest colony in 1936 of 84 -90 herring gulls 
began laying eggs on May 7th and finished on 
May 23rd, an inclusive period of 17 days. The 
second colony of 30-34 birds started later on May 
12th and finished on June 3rd, a period of 23 days. 
The third colony of 20 birds began later still on May 
18th and finished on June 12th, a period of 26 days. 
The fourth colony of 4 birds made nests in the few 
days following May 26th, but they never laid eggs. 
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The larger colony of lesser black- backed gulls - 
72-80 birds -laid their first egg on May 15th and 
the last egg was laid on June 7th, a period of 24 days. 
I should point out that the first egg was sucked by 
one of the crows and no more eggs appeared until 
May 21st, after which date they were laid in rapid 
succession. If that solitary first egg is ignored, the 
laying period for the whole colony was 18 days, a 
strictly comparable period with that of the large 
colony of herring gulls. The second colony of 18 
birds began laying on May 23rd and finished on 
June 12th, a period of 21 days. 

The breeding season of 1937 showed several 
remarkable differences from that of 1936. Herring 
gulls and lesser black- backed gulls were more 

by approximately 50 per This 
increase in itself would naturally make for more 
young reared, but each female bird influences the 
total by the possible variation in the number of eggs 
laid each season. The average number of eggs per nest 
in the large herring gullery in 1936 was 2.1; in 1937 it 
was 2.9. The average number of eggs per nest in the 
larger lesser black -back gullery was 2.2 in 1936 and 
2.9 in 1937. The figures are closely comparable 
between the two species and doubtless point to an 
improvement in the environmental complex in 1937. 
The number of infertile eggs was also less in the 
latter year. 

} 

The herring gulls began laying on May 9th at 
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the largest and second largest gulleries. The first 
colony finished on May 25th, an inclusive period of 
17 days and the same length of time as last year. 
By a system of pegging it was possible to note the 
course of egg -laying through the period and a modal 
curve can be constructed showing, as might be 
expected, the rise sharper than the fall. The gullery 
was searched every second day from the time the 
first eggs appeared until several days after the last 
ones were laid. The figures for plotting were based 
on the number of nests at each search which con- 
tained eggs for the first time. 

May 1937 9th 11th 13th 15th 17th 
New nests 3 9 17 14 11 
with eggs 

May 1937 19th 21st 23rd 25th 17 days 
New nests 7 4 no last egg 189 eggs in 
with eggs search laid 65 nests 

The second herring gullery, where eggs also 
first appeared on May 9th, was searched in the same 
manner, but the results have been confused by 
several pairs of lesser black- backed gulls nesting 
with them. The gullery was in such a position that 
it was not possible to see with certainty which nests 
belonged to each species. As a general rule the 
lesser black- backed gull makes a larger and more 
grassy nest than the herring gull, but the general 
rule could not justifiably be applied to the particular 
case for overlapping of nest types was common. The 
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eggs of the two species are practically alike. I can 
vouch for the fact that two herring gulls in this group 
began laying on May 27th and finished on May 30th, 
which extends the egg - laying period of the colony 
to 22 days at least. The colony contained a minimum 
of 18 herring gull nests. This intrusion of another 
species has entirely upset the possibility of estimat- 
ing the rearing percentage. in 1937 and it has not 
been attempted. Lesser black -backed chicks are 
usually darker in their immature plumage than those 
of the herring gull, but the criterion is not sharp 
enough for application in a particular case. 

The third gullery was also invaded by lesser 
black- backed gulls in 1937 and the laying period 
of the herring gulls was masked in consequence. 
Laying began on May 11th and one herring gull at 
least finished laying on June 1st, which gives a 
minimum period for the colony of 22 days. There 
were at least 9 herring gull nests. 

The fourth colony which contained 4 birds in 1936 
had grown to 6 birds in 1937 and each of the three 
pairs laid a full clutch of three eggs. They laid 
between May 13th and May 27th, an inclusive period 
of 15 days. This period for the smallest colony is less 
than for the largest one. But, following up the 
general tendency postulated, for small colonies to 
spread ovulation over a longer period than large 
ones, there must come a limit to its expression, 
because the smallest possible unit of one pair would 
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normally take only 5 days to lay the clutch, i.e. three 
eggs laid on alternate days. The breeding of these 
three pairs points further to the improvement of 
1937 as a breeding season over that of 1936. 

No nests were robbed in the large herring gullery 
in 1936 or 1937, but two suffered at the second 
gullery in the early part of the 1937 season. One 
bird laid a fresh clutch before the end of the 22-day 
laying period and the other did not nest again. 

Goethe (1937) gives dates of onset of laying 
in his colony of herring gulls which are much 
the same as I have noted, but he found some of his 
birds laying as late as the latter half of June. His 
colony was an immense one of 5000 to 6000 pairs, 
but he points out that different parts of the colony 
began laying at different times, so I imagine that the 
whole number was not one colony but a number of 
socially discrete colonies which might show similar 
sequences to those I have found in the much smaller 
colonies of Priest Island. 

The lesser black -back colonies yielded data in 
1937 comparable with those of the year before. In 
the larger colony of approximately 120 birds laying 
began on May 17th and finished on June 8th, an 
inclusive period of 23 days. The modal curve which 
can be plotted from the figures is flatter than the one 
for the large herring gullery. The same principle 
was followed in searching the gullery every second 
day, but the weather broke rather badly in the last 
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week of May and, because of the greater time taken 
in searching this widespread colony, I could not 
bring myself to put the birds off their eggs on days 
of high, cold winds. I do not place the same reliance 
on the modal curve, as such, of this larger lesser 
black -back colony, because the nests were much more 
difficult to find and some were found when two eggs 
were present already. 

May 1937 17th 19th 22nd 25th 28th 30th 
New nests 5 5 6 9 8 7 
with eggs 

June 1937 2nd 4th 6th 8th 23 days 
New nests 6 5 5 2 both 163 eggs in 
with eggs full 56 nests 

The second lesser black -back gullery of 3o birds 
began laying 2 days later than the larger one, on 
May 19th, and finished on June 12th, an inclusive 
period of 25 days. The figures relating to the course 
of laying in this gullery are absolute, for the area 
covered by them is much less than that of the big 
colony and all the nests are on a steep slope above a 
lochan, from the opposite side of which the whole 
colony can be watched. 

May 1937 19th 21st 23rd 27th 30th 
New nests 1 1 2 2 2 
with eggs 

June 1937 2nd 5th 8th 11th 12th 25 days 
New nests 3 2 1 1 fin- 42 eggs in 
with eggs ished 15 nests 
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The above figures show in almost all cases that the 
larger colonies not only start laying earlier, but the 
time taken by the whole colonies to lay their crops 
of eggs is shorter than in the colonies of lesser 
numbers. The same fact emerges from comparison 
of the second herring gull colony with the third in 
1936. The figures are too striking to allow of coin- 
cidence and it is suggested that the most obvious 
interpretation is to be found in the total value of 
visual auditory stimulation for each pair in the 
larger flocks, compared with the total amount of 
such stimulation in the smaller flocks. If such a 
theory is correct, the observation is easily explained 
of the two pairs of gulls which reached the stage in 
the reproductive cycle of nest building but not of 
laying eggs. 

I do not wish to overestimate the significance of 
the social factor in the breeding cycle but to point to 
its existence. It is reasonable to imagine that when 
other environmental conditions are of an optimum 
character, the social factor would play a lesser part, 
and when they are bad, it may become crucially 
important. My 1937 figures, for example, are not 
so striking as those of 1936. The spring of 1936 was 
a bad one and I think that sea food for the gulls was 
scarce because they fed so largely on the sown oats 
of the mainland crofts. There were comparatively 
few oat casts on the gulleries in 1937 and the crofters 
told me the gulls had troubled them much less this 

5 -2 
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year. It was noticed, instead, that in 1937 the gulls 
went out to sea a mile or two in great flocks and fed 
to repletion on small fry, probably herring, which 
was present at the surface of the sea this year in 
profusion. The weather of 1936 was unusually bad 
in the spring; that of 1937 was unusually good from 
April 1st. 

Let us leave these phenomena for the moment and 
note the later effects of this shortness or protraction 
of the egg - laying phase. The total period of hatching 
of the eggs in the colony corresponds closely with 
the length of time taken in egg -laying, and it is at 
that point we leave the psycho - physiological state 
of the parents and follow the fate of the offspring. 

On Priest Island the chicks of the lesser black - 
backed and herring gulls are preyed upon principally 
by the great black- backed gull and the heron. The 
largest herring gullery, for example, had a pair of 
the big gulls nesting on the western and eastern side 
of it in 1936, and in 1937 one pair of great black - 
backs nested in the middle of the herring gullery. 
There were three more pairs on the island, nesting 
in close proximity to the other gulleries. The 
herons come over from the mainland where these 
birds are very common, and as they frequently stay 
on the island overnight, I imagine they are non- 
breeding birds, probably from the large heronry on 
the Fionn Loch eighteen or twenty miles away. 

I have observed that these two predators on the 
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gull chicks take them only while they are in the 
down stage, i.e. for the first fortnight of their lives. 
Once the chicks are growing quill feathers, the 
predators appear.. to leave them alone and the chicks 
are more or less immune from attack until they are 
fledged. The peregrine falcon takes toll of them 
afterwards, but the fate of the chicks after the fledg- 
ling state is outside the subject of the essay. I have 
also noticed that the herring gulls themselves rarely 
peck any of the chicks when the down stage is 
past. 

The herring gulls and lesser black- backed gulls 
do not mob the great black -back, though the separate 
pairs on their nesting territories may object when 
the big gull intrudes. This toleration exists probably 
because the big bird appears not unlike themselves, 
and because it has mixed with them in the gullery 
throughout the season. The heron is mobbed on 
sight with violence, whether on mischief bent or not. 
The result is that the great black -back takes such 
chicks as it can find whenever it wishes and the 
heron takes those it can snap by stealth. 

A steady toll of the chicks is taken while they are 
in the down stage. If this period is a comparatively 
short one for the whole chick crop of the colony, the 
percentage taken will be less than where the down 
period of the chick crop is extended. The state of 
affairs may be represented diagrammatically as in 
the figure overleaf. 
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The chicks become more active the older they 
grow and the observer finds it difficult to estimate 
the number remaining in the colony. If he walks 
about a herring gullery counting the chicks, he is 
sure to miss some of them which are squatting 
against the rock; and in the lesser black -back 
colonies the chicks are hiding in the heather and 
bracken. A reasonably accurate but not an absolute 
count can be made when the chicks are just fledged 
and are at the cliff edges taking their first flights; or, 
in the case of the lesser black- backs, when they are 
on the lochans learning to fly by rising off the water 
into the wind. It is unsafe to count much later than 
that time because the young birds range about the 
island and are missed. Here are the figures recorded, 
and expressed as percentages of the chicks hatched : 

1936 
Herring gull colony, No. 1. 84 -90 birds. 

40 nests; 8 more without eggs; 84 eggs; 72 
hatched; 35 chicks reached fledgling age, =48.6 
per cent. 

Herring gull colony, No. 2. 30 -34 birds. 
12 nests; 2 more without eggs; 26 eggs; 22 
hatched; 8 chicks reached fledgling age, =36.4 
per cent. 

Herring gull colony, No. 3. 20 birds. 
7 nests; 1 more without eggs; 16 eggs; 14 hatched; 
3 chicks reached fledgling age, =21.4 per cent. 

Herring gull colony, No. 4. 4 birds. 
2 nests; no eggs laid. 
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Lesser black -backed gull colony, No. 1. 72 -80 birds. 
36 nests; 10 more without eggs; 78 eggs; 72 
hatched; 40-45 chicks reached fledgling age, 
=55.5-62.5 per cent. 

Lesser black -backed gull colony, No. 2. 18 birds. 
7 nests; 3 more without eggs; 15 eggs; 14 hatched; 
8 chicks reached fledgling age, =59.1 per cent. 

The comparative rearing figures for some of the 
gulleries in 1937 are not given because of the mixing 
of the two species in some of the herring gull 
colonies, to which confusing occurrence allusion has 
been made already. The following figures from four 
of the colonies are of comparable accuracy and value 
with those given above. It will at once be remarked 
that the rearing percentage of the large herring 
gullery is extremely low. This is owing to a catas- 
trophic northerly gale which happened on June 
28th -29th. There was extremely heavy rain as well 
and the enormous waves broke over the greater 
part of the gullery which, it will be remembered, is 
at the north -west corner of the island and two sides 
of its triangular shape are sea cliffs. I went over this 
gullery on the morning of June 29th and found many 
chicks drowned and more washed over the edge of 
the cliffs. Many chicks at the second herring gullery 
suffered a like fate. Such a gale as this was must be a 
rare occurrence in late June. 

This incident of the gale and heavy rain had one 
interesting consequence for the observer of the 
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gullery. Some of the birds were totally bereft of 
their young and in five or six days' time, on July 3rd 
and 4th, I heard much more noise in the gullery than 
had been made since incubation commenced. There 
was a recrudescence for a few days longer of the 
early stages of courting behaviour among these 
birds. The first and second types of display outlined 
in the Appendix were common and the third type 
was attained in a few instances. Beyond this point 
the birds did not go and no new nests were built or 
eggs laid. Doubtless regression of the gonads had 
gone too far to allow of the cycle being wholly 
repeated at this time. 

1937 
Herring gull colony, No. 1. 180 -150 birds. 

65 nests; 4 more without eggs; 189 eggs; 181 
hatched; 76 reached fledgling age, =41.4 per cent. 

Herring gull colony, No. 4. 6 birds. 
-3 nests; 9 eggs; 8 hatched; 1 chick reached fledgling 
age, = 12.5 per cent. 

Lesser black -backed gull colony, No. 1. 120 birds. 
56 nests; 26 more without eggs; 163 eggs; 155 
hatched; 75 -90 chicks reached fledgling age, 
= 48.4 -58.0 per cent. 

Lesser black -backed gull colony, No. 2. 30 birds. 
15 nests; 4 more without eggs; 43 eggs; 41 hatched; 
22 chicks reached fledgling age, = 53.6 per cent. 

The wide - nesting habit of the lesser black -backs, 
once they have developed a habit of communal 
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courtship, is itself an advantage towards a higher 
survival rate among the chicks. Let us consider 
the environmental factor in relation to the social 
interactions. The lesser black- backed gull nests a 
fortnight later than the herring gull. When the 
lesser black -back lays its eggs the ground may be 
relatively bare -almost as bare as that of the herring 
gullery, which produces no luxury of foliage at any 
time; and it has been shown that lesser black- backs' 
eggs thus uncovered and at times unprotected are 
lost to the hooded crow. The incubation period is 
23 -25 days and when the lesser black -back chicks 
hatch, they become noticeably more active than the 
herring gull chicks. I have often seen them swim- 
ming on the lochans while still in the down stage, 
and it will be obvious that they will have less chance 
of intruding upon other nesting territories than if 
they were members of a close -nesting group. By the 
time the lesser black -back chicks hatch, the ground 
has become covered by bracken and other herbage 
and the chicks disappear among it. Obviously a 
predatory enemy has greater difficulty in finding a 
member of the chick crop when seventy chicks are 
on thirty acres with plenty of ground cover, than 
when the same number are on one acre with but 
little ground cover. 

The chick crop suffers loss from the adult gulls of 
the same colony to some extent, and this also occurs 
while the chicks are in the down stage. When the 
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chicks are newly hatched they do not move far from 
the nest, but if they do, they are likely to be pecked 
and may possibly be eaten by neighbouring gulls. 
Even their own parents do not brood them if the 
chicks have wandered far from the nesting -site, and 
examples are on record of parents killing their own 
chicks when both are away from the nesting terri- 
tories. The parent -child relation seems to strengthen 
as the days go by, and when the chicks are normally 
wandering about the gullery in half -fledged con- 
dition they are found and fed by their parents and 
are but little persecuted by the other adults. Loss 
of this kind is heavier in gulls which follow a close - 
nesting habit. A few die thus in the herring gulleries, 
I cannot say just how many, but hardly any in the 
wider - nesting lesser black -back colonies. Kirkman 
(1937) has devoted a whole chapter to what he 
calls "The Massacre of the Innocents" in a large 
black- headed gull colony. Nesting is closer in this 
species than in the herring gullery and Kirkman 
shows that losses are considerable. He observes 
that disturbance scatters the chicks and the journey 
back to their own nest is of a particularly hazardous 
nature because of the pecks the chicks may receive 
from adults other than their parents. 

To return to the species I have watched, we see 
that the larger colonies have been more successful 
than the small ones; that one species by an extended 
nesting range, though with a no less close sociality, 
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is more successful than another; and that when colo- 
nies are very small, they may be wholly unsuccessful, 

The greater success of larger colonies does not 
appear to me to lie in any vague factor of mutual 
protection, but in the nearer approach to syn- 
chronization of the breeding cycle throughout the 
colony. Howard has shown us that synchronization 
is essential for reproduction on psycho - physiological 
grounds and that that state is partly brought about 
by the stimulation of courtship ritual. I suggest 
that in birds social at the breeding season, the 
importance of synchronization extends to the eco- 
logical field of survival rate. That state is brought 
about by the same means of courtship display which 
synchronizes pairs of birds, but, in addition, the 
numbers of the flock are a potent factor because 
of the quantitative and cumulative value of their 
presence, general activity and courtship display. 
My observations show that as well as better syn- 
chronization of the breeding cycle, the onset of 
egg -laying is slightly earlier in the larger flocks. 
I do not suggest any particular survival value to rest 
in this phenomenon, but I think it supports the 
contention that the size of the flock has an influence 
on the breeding cycle and that sociality cannot be 
ignored as an exteroceptive factor. 

It has been suggested to me that the different 
flocks observed were different age groups and that 
young birds might be expected to embark upon the 
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breeding cycle at a rather later date. Unfortunately, 
ages cannot be recognized after the adult plumage is 
reached and the suggestion cannot be followed up; 
but I do know that the largest colony of herring 
gulls contains a few birds each year that are just 
reaching adult plumage. I do not think there are 
grounds for believing that these birds flock in age 
groups, and such an objection to the theory put 
forward in this essay would be pure conjecture. 

It would be interesting to know the threshold of 
distance over which the visual and auditory stimu- 
lation may exert an influence which doubtless varies 
in different species. Three of the herring gulleries 
on Priest Island were four hundred and five hundred 
yards apart along a line as the crow flies. The fourth 
colony was a mile distant on the south side of the 
island and quite isolated. The lesser black- backed 
gull colonies were also four or five hundred yards 
distant from each other and not nearer than that 
to the herring gulleries. My opinion is that the 
stimulation of voice and presence does not extend 
beyond a hundred to two hundred yards, and the 
stimulation provided by posture and display to a 
much shorter distance, but this is only an opinion 
which I cannot back with positive evidence. The 
possible threshold of numbers will be treated in the 
next chapter. 

The observations made of the gulls and the 
description given of their behaviour must bear the 
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greater share of the burden of my thesis. Their 
behaviour and history during the breeding season 
in one set of conditions have been watched more 
closely and for a longer and more consecutive period 
than I have been able to watch any other species of 
birds. How surely it has been borne upon me that 
the glimpses of minutes, hours, days or even weeks, 
which a life of bird watching as a hobby have given, 
are inadequate for an interpretation or solution of 
the deeper problems of evolution, natural selection 
and survival in the bird world ! We need time, time, 
time and a sense of timelessness. Our pictures of 
behaviour must be detailed in time equally with 
those of space. 

I now proceed to describe in rather less detailed 
fashion the phenomena of communal courtship, 
sometimes with and sometimes without social nest- 
ing, in a few other species of birds. The gulls do not 
indulge in many patterns of communal courtship 
though they nest in colonies, but some birds execute 
intricate figures in company and present another 
aspect of the same principle of social stimulation 
towards the integration of the breeding cycle. As 
far as possible those of Priest Island and of northern 
and western Scotland will be described, for I know 
them and their conditions more intimately. 



CHAPTER IV 

COMMUNAL COURTSHIP 

The eider duck shows an interesting pattern of 
sociality through the breeding season. The birds 
first appear towards the end of March in small 
groups of mixed sexes and ages. At this time they 
remain on the sea and are not seen even flying over 
the islands. The birds collect into tens and twelves as 
April passes and sometimes a flock of thirty or forty 
may appear during the first half of May. The im- 
mature birds tend to collect by themselves farther 
out to sea. The breeding flocks are often seen in 
April resting on rocks which shelve up from the sea, 
but little or no courtship behaviour is shown. They 
are active in early May and on Priest Island they 
begin to come ashore and to take to the freshwater 
lochans. The black -and -white drakes use their voice 
much more and the observer hears that pleasing, 
pigeon -like croon of the eider, "ohoohoh ". This 
sound is accompanied by an upward and downward 
chuck of the head. The duck's note is slighter than 
the drake's and does not include the second and third 
syllables. She also has a low hoarse cry which is 
heard more when the ducklings are hatched. 

The drakes swim round and in between the ducks 
of the flock and there is much bobbing of their heads. 



80 BIRD FLOCKS 

They fight each other frequently, but the flock keeps 
together and the birds are not hurt. When these 
flocks are on the sea and moving, it is almost in- 
variable to find a duck in the leading position. As 
the days go by the ducks in the flock become fewer; 
they are making nests and laying eggs, and if the 
observer watches long enough he sees them going 
and coming through the heather, bent on these tasks. 
Finally, the drakes leave the lochans and the land 
and are to be seen at sea in flocks of six, ten or some- 
times more. The ducks are nesting singly, some- 
times among the sea pink near the sea and sometimes 
several hundred yards inland in the heather. Eider 
ducks may nest in small colonies in northern 
Scandinavia and in the Arctic. When the young 
hatch they and the mother make the journey to the 
lochans and to the sea and it is striking to see how 
barren ducks will join a mother and her brood. 
Indeed, after two or three days it is often difficult to 
know which is the mother, for the " auntie " enters 
into the life of the family and does not fly away 
readily if the observer approaches them. In addition 
to this social phenomenon, three or four ducks and 
their broods will unite into a flock, and it is 
presumed they kept together throughout the winter. 
Here we have seen three types of flocking in one 
species in a comparatively short period -the court 
ing flock, the male flock and the female family 
flock. 



COMMUNAL COURTSHIP 81 

Many species of geese are notably gregarious 
during the winter time, and it is generally considered 
that flocks of geese show a high order of group life. 
The gaggles collect into still larger flocks for migra- 
tion to the breeding grounds and then the birds may 
or may not nest in close proximity, depending on 
the species and the environmental conditions. In the 
Summer Isles, the resident grey lag -geese are never 
found in large flocks because there are not enough 
of them and the pairs nest alone, but it is interesting 
to find small courting flocks on the island at the on- 
set of the breeding season, and I have seen social 
courting behaviour among them. 

This is the pattern observed on several occasions. 
Six or eight birds form what may be roughly a circle 
ten yards across, or sometimes there will be just 
two groups that distance apart. A gander steps into 
the arena, lowers and extends his head as if in 
menace, begins to walk across the display ground, 
turns his head this way and that and appears to be 
hissing (but of that I cannot be sure because I am not 
near enough to hear) ; he gathers momentum and 
finishes the distance in a run and with a flap of his 
wings. He turns round, walks a step or two here and 
there, waves his head once more and after a few seconds 
repeats the performance; another will do the same 
thing, and the geese not taking part may or may not 
make small honking sounds the while which are just 
loud enough to reach me. The spectacle is impressive. 

DBF 6 
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'This type of display seems comparable with 
that of the blackcock and other birds of his Family. 
The display of the geese is not of such elaborate 
pattern, but to me there has seemed little less 
of punctilio. The behaviour of the grey lag -geese 
and that more commonly known of the blackcock 
can, I think, be most reasonably explained as a 
communal display in which the movements of 
each bird have a stimulative value for the others 
present irrespective of sex and not merely as syn- 
chronizing the breeding state between male and 
female. 

The black guillemot is an example of a bird of a 
quite different group which courts in company but 
nests privately. The adult black guillemots are to 
be seen in pairs and small flocks on the sea round 
about the islands as early as the end of February. 
The small flocks combine to make larger ones 
during March and April, though the total number 
of birds round the island may be no greater. There 
were between sixty and seventy about the coasts of 
Priest Island in 1936 and about a hundred in 1937. 
At the end of February they were to be seen almost 
anywhere off the island coast, but by the end of 
April they had congregated about the north -west 
corner on a turbulent patch of sea we call the 
Cauldron and sometimes the whole number would 
be there in one flock. The type of play and courtship 
remained constant from the early days of small 
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flocks to the time when all were together just before 
they broke up each year. 

Black guillemots are extremely playful birds and a 

pleasure to watch. Their manner of life is so different 
from that of the common guillemot that I hope a day 
will come when they will be called black guillemot 
no longer, but be given the Shetland name of tystie, 
which is at once distinctive and more fitting to the 
bird itself. 

The constant exercise of the voice is a character- 
istic of the spring -time flocks of tysties. They have 
one small, plaintive and high -pitched call which may 
be represented by the syllable "peeeeee ". Within 
a large flock of sixty or seventy, which may cover 
five acres of sea, small groups come together for 
play and within these again it is possible to pick out 
pairs which keep close. Play is of a varied kind and 
very infectious. One bird may make a shallow dive 
and swim along just below the surface by the active 
use of the wings. The pattern of the white markings 
on the wings, the black body and the brilliant red 
feet moving under the rippled water is striking to 
the observer and it is probably visible to the im- 
mediate members of the group. Most of them will 
join in the fun, rising again in two or three seconds 
to stand in the water and vibrate their wings rapidly. 
Then one will chase another until the first bird drops 
suddenly to the water and dives with a splash. The 
second bird is carried forward a yard or two before 
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it can stop and make a similar dive. Both birds come 
to the top again near together and the little run is 
over. One day the peregrine falcon flashed through 
the flock when four birds were playing in the air. 
The sudden drop to the sea of all four birds was no 
longer that of play. They fell like stones and those 
on the sea dived. 

The tysties have a communal courtship dance on 
the sea which is not unlike an eightsome reel or a set 
of lancers as danced by human beings. A group of 
birds converge; they swim round each other; the 
'group expands and pairs come together; the pairs 
curtsey by constant bobbing of the head; the group 
re -forms and there is more swimming round and 
round. The display ends as suddenly as it started, 
but within the flock as a whole there seems to be 
always one or more groups indulging in this court- 
ship dance. Sometimes the play is full of dash and 
vigour and the birds swim round each other at a 
considerable speed. 

The tysties have another form of communal 
display rather like that of the razorbill which will be 
described below. A group will form into a rank and 
swim closely in line for some way; the birds turn 
about and swim back again; then they will make a 
half -turn and move in echelon, then perhaps in single 
file. There is a most surprising orderliness in these 
movements which removes all thoughts in the 
observer's mind as to their possible random nature, 
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The whole display takes some minutes to perform 
and, after a period of rest and loose groupings, the 
birds may form up again and repeat the movements. 

The large flock splits up into pairs during the first 
half of May and courtship between the two members 
is continued. Each pair comes ashore, finds a cranny 
in the cliffs or a place under a rickle of boulders where 
the nest may be made. Very small flat stones are 
gathered and laid in the nesting -site and I do not 
doubt that between the birds of a pair, the gathering 
and presentation of these stones has an excitatory 
value just as has a piece of sea pink between a pair of 
herring gulls. The nests are never very near each 
other nor, because of their position and the nature 
of the birds, can there be any communal stimulation 
after nesting begins. The tysties are quiet and 
secretive when entering their nests. It is not until 
August when the young are fledged and on the sea 
that the old birds collect as a flock on the edge of the 
cliffs once more and then for a short time only; 
afterwards they go to sea again and split up for the 
winter. It is seen that in this species there is sociality 
but no competition for nesting- sites. 

The razorbill will serve as an example of the 
ledge- building birds which nest in more or less 
close proximity. These birds have . well -known 
hereditary nesting cliffs of a strictly local character 
where thousands may assemble for the breeding 
season. One island or length of cliff will be covered 
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with razorbills and probably associated species such 
as guillemots and puffins; outside these places it may 
be difficult to find any of them nesting. Broadly 
speaking, a reason may be found for these enormous 
aggregations of birds in the suitable quality of the 
cliffs, which are usually of horizontal stratification 
providing an abundance of ledges, but this reason 
may not be the only one for the localization of the 
breeding colonies. 

Priest Island is not frequented by large numbers 
of the auks. It is unusual to see a flock of common 
guillemots except of immature ones in summer, and 
puffins are rare visitors although, as mentioned 
earlier, the immense puffinry of the Shiant Islands 
is only thirty miles away. The birds must have bred 
here at some time, for there are numerous burrows 
here and there on the cliffs. A comparatively small 
colony of a score or more has lately established 
itself on Glas Leac Bheag, the little island a mile 
north of Priest Island. Razorbills are undoubtedly 
the commonest auk here other than the tystie, but 
only small flocks of them are seen and those usually 
some way out to sea. Relatively small breeding 
colonies occur . on this and other islands of the 
Summer Isles group. 

In 1936 three pairs ofrazorbills visited the western 
coast of the island and took up a position on a sheer 
cliff of about a hundred feet in height. They came 
again in 1937, but in this year there were nine birds 
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and their first visit was on April 1st. The group 
ultimately increased to fourteen. Let us follow their 
behaviour. At the first visit of some hours the birds 
did not come ashore and I did not see them on the 
nesting ledge until the morning of May 4th. They 
were on the sea on the first day just below the cliff 
and there an interesting pattern of courtship be- 
haviour was displayed. 

The birds were almost in single file at first, and 
because their legs cannot be seen moving beneath 
the water, it seemed as if the movement of the sea 
itself brought the birds into a group, beaks inward. 
Their raised beaks almost touched in the centre; the 
circle enlarged and broke; each pair of birds bobbed 
and both members came together and held beaks. 
In this fashion the pairs waltzed round for a few 
seconds. Then all the birds formed into single file 
again, headed in one direction, and struck a posture 
of ecstasy which was maintained for three or four 
seconds. The beaks were lifted high and slightly 
open and the tails were raised even higher than 
normally. The ring and the pairs were formed again, 
and the state of ecstasy was reached while the 
members of the pairs were facing each other; then 
more waltzing and the curious single file and the 
posture of rapture throughout the flock once more. 
The whole display lasted for about a quarter of an 
hour, after which the birds began the common 
occupation of wing- flapping and preening, and 
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finally they rose from the water and flew seawards, 
just topping the waves. 

The razorbills were not there the following day 
and did not return until four days later. Similar 
periodic visits continued until the birds actually 
came ashore to the nesting ledges, after which they 
were more constant in their presence. Each time I 
saw them there would be more or less of a courtship 
display by the whole group. 

It was a surprise in 1936 to find that the razorbills 
did not breed although they had exhibited all the 
preliminary behaviour, and the nesting ledge was 
occupied by the group until August. I now believe 
the reason to be that the group was too small. If the 
thesis is correct that in such birds as are social at 
the breeding season and particularly in those close - 
nesting, ledge -building species there is a threshold 
of numbers below which the breeding cycle will not 
be completed, then much light is thrown on the 
subject of geographical distribution of the species. 
The cliffs of Priest Island are not of the kind which 
would accommodate large numbers of the ledge - 
building birds, but the cliffs do show several ledges 
at a reasonable height up to a hundred feet where 
pairs or very small groups of ledge -builders could 
nest. 

Eliot Howard (1920) has given considerable 
attention to the position of ledge -builders in relation 
to competition for nesting territory. Indeed, that 
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competition is intense; squabbling on the ledges is 
frequent and sometimes I have seen razorbills and 
guillemots so thick at an hereditary nesting cliff 
that some birds are standing on top of others. The 
noise and excitement at such a bird cliff are indescrib- 
able. Given the fact that the birds mùst nest within 
a boundary, the competition is understandable, but 
why is there not a considerable amount of budding 
from the main colonies to take up positions else- 
where ? I imagine that the few pairs of razorbills on 
Priest Island are an example of such a colony, but 
these were not successful in reproducing their kind 
when only three pairs were present. There must be 
other small groups taking up positions where a few 
can be accommodated, but not large numbers, and 
with similar results. If my thesis is correct, we find 
that the intense competition for nesting -sites is not 
purely because the number of nesting ledges suitable 
in every way for these birds is limited as Howard 
suggested, but is caused by the physiological 
necessity of the species to nest communally in 
goodly numbers. 

The group of fourteen present in 1937 was 
successful in breeding, but it would be unwise to 
suggest any number between those of 1936 and 1937 
as being the numerical threshold. Six birds did not 
breed in one year; fourteen did in the next, and, as 
has been stated earlier, 1937 was a good breeding 
year for the sea birds on Priest Island. 
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It is not difficult to find further examples of 
common birds which are social and extremely 
local in their distribution as nesting species. The 
gannet or solan is a very striking one, for the nesting 
stations of this bird in the British Isles can be counted 
on the fingers. The bird is carefully protected and 
not exploited as it was in former days; and it would 
be welcomed on many islands where it does not nest 
at present. New colonies are of extremely rare 
occurrence, and the only ones I know are on the 
rocky islets of Muckle Flugga off the extreme 
northern point of the Shetland Islands and at the 
Humla Stack north -west of Unst, the northernmost 
island of the Shetland group. Saunders (1927) 
records another in the Shetlands on the Noup of 
Noss. The same authority mentions the fact that 
in 1924 a pair built a nest on the Bempton Cliffs, 
Yorkshire, but no egg was laid by the birds. This is 
exactly what might be expected if the stimulation 
provided by the group is essential to the completion 
of the breeding cycle in this closely gregarious 
species. 

The cormorant is also a social nesting bird, but 
the group may be no more than a few pairs. I have 
seen cormorants nesting singly from time to time, 
but rarely with success. Sociality in this species is 
indeed close, and when numbers at an hereditary 
nesting -site are rising or falling they are apt to 
change in sudden accretions or diminutions. A whole 
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group forms a new cormorantry or leaves an old site. 
This is a bird I have had ample opportunity of 
watching, and I believe that the sociality which has 
arisen from what may have been primarily a physio- 
logical necessity is of a high order in the avian world. 
This is not the place to expand on this aspect of 
social behaviour; the statement is made merely to 
indicate how social behaviour may advance from 
simple beginnings not directly connected with final 
results. The cormorant has a much more developed 
sociality than its cousin the shag, a bird which is 
frequently social in nesting, but not necessarily so. 

The time must surely come when the members of 
the large family of Thalassidromidae, the petrels, 
shearwaters and albatrosses, will be the subjects 
of much more intensive research than they are at 
present. These birds offer a variety of physiological 
problems in growth and reproduction and show 
many distinctive types of behaviour. They hold a 
particular interest in their breeding habits for the 
student of social behaviour. 

The fulmar petrel is the commonest of the Family 
in the British Isles and its wide colonization of new 
stations since 1878 has been one of the most striking 
phenomena of our bird life. Until that year the 
fulmar was found nesting only on Hirta or St Kilda, 
on which remote island the bird formed one of the 
staples of food and export of the human population. 
Gray (1871) mentions that the fulmar petrel bred 
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on Mingulay and on Skye in the first half of the 
nineteenth century, so we may believe that until 
1878 the tendency of the species in Britain was to 
recede in range rather than to increase, or at least 
to concentrate on the St Kilda group. Foula, an 
outlier of the Shetland Islands, was first colonized, 
then others of those islands. The first fulmars were 
seen off North Rona in 1887; Ainslie and Atkinson 
(1937a) counted 587 occupied nests in 1936. The 
Scottish mainland was reached at Cape Wrath in 
1897, since when the bird has spread more rapidly 
down the eastern coast until the Yorkshire cliffs 
were occupied in 1922 (Saunders, 1927). Gordon 
(1936) thinks the cause of this spread from its 
original quarters on St Kilda to be the result of the 
islanders ceasing to catch the fulmars in such large 
quantities from the 1870's onwards. This respite 
gave the birds the opportunity to breed a sufficient 
surplus to form colonies elsewhere. There can be 
little doubt of the truth of Gordon's surmise, 
especially when a well -known habit of the fulmar is 
called to mind, namely, that when a colony is formed 
the new station is visited for a few years in the 
summer time without breeding taking place. My 
own observations are to the effect that the numbers 
visiting the new station gradually increase until 
breeding occurs, after which increase may be from the 
stock bred in the colony. The behaviour of these birds 
on Priest Island is described as providing one thread 
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of evidence indicating that there is a threshold of 
numbers below which breeding does not take place, 
and helping to explain the phenomenal increase of 
the bird after 1878. The population of fulmars on 
St Kilda may have been kept absolutely stationary 
by the islanders' annual harvest, but it is more 
probable that along with occasional small decreases 
there would be slight increases as well. I suggest 
that such small increases, which may have resulted 
in some budding from the main stock, were never 
sufficient to allow of a large enough initial stock of 
adults forming a breeding colony elsewhere. One 
or two pairs are not enough to found a new colony. 
Once the birds were free they were but little 
molested at the new stations and they have continued 
to increase. The threshold of numbers in the com- 
pletion of the breeding cycle in this species makes 
for an all -or -none action in its diffusion. 

The fulmar petrel first appeared on Priest Island 
in 1933 or 1934, when a few birds were seen resting 
on the northern cliff of the island during the summer. 
They were there again in June 1935, but I do not 
know exactly how many. Breeding did not take place 
in these years. In 1936 it was possible to make 
accurate counts and eighteen birds in all summered 
at the island. These were in two groups of twelve 
and six, the larger at the northern cliffand the smaller 
on another sheer cliff at the south -western side. At 
first I thought there were twenty -four birds in all at 
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three points, until it was discovered that the six at 
the south -western cliff sometimes visited and occu- 
pied another cliff three hundred yards away across 
the bay. In 1937 this group of six, which grew to 
eight, more rarely visited the alternate cliff. 

The large group reached the island on April 27th 
in 1986 and took up positions on the ledges in a 
manner which surprised me. The birds gave the 
impression of being accustomed to the place and 
their activity was of an advanced courting type. 
Each nesting ledge was occupied by one pair. Some 
were merely sitting there; some were preening; 
others were in flight, but there was always one or 
other of the pairs demonstrably courting, and the 
general impression of the group was one of activity 
rather than of rest. One bird of a pair would be 
sitting close to its mate and billing the companion's 
head gently; both would bob their heads to each 
other and very often the one I took to be the female 
would apparently lean over towards her mate and 
stretch out her beak to him, open it, and if he took 
no notice she would lean still further, twist her head 
until she had it sideways on or almost inverted; 
then he would put his bill to hers and both would 
give a round of five or six rapid croaks. 

Fulmars have a curious habit within the flock 
which can be best described as visiting, and I believe 
the habit to be of considerable significance. A pair 
of birds will be resting on their ledge; others will be 
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flying to and fro about the cliff face with that rapid, 
skimming flight which is characteristic of them. 
One of the birds in flight will sweep up to the pair on 
the ledge, almost land there and fly out to sea again. 
This move is repeated time after time and occasion - 
ally the resting pair will reach over and croak at 
the visitor each time it comes near. It is doubtful 
whether the croak is intended to keep the bird away 
from the ledge because sooner or later the visitor 
lands and is accepted by the two already there. The 
three may sit quietly or all of them indulge in court- 
ship display. I have often seen four and sometimes six 
birds on a ledge, resting amicably or courting. There 
is a distinct social habit in the courtship of the flock. 

When the fulmars come to Priest Island in the 
spring they do not stay immediately. One morning 
they are there with courtship in full swing; next day 
they are gone and three or four days will pass before 
they come again. The fulmars came on March 13th 
in 1937, which is nearer the time when a well - 
established colony comes back to its ledges, and 
although six only came on the first day, fourteen 
were present by the second week of April and the 
number was made up to twenty by the end of the 
first week of May. The six birds on the south- 
western cliff came later than the others in 1936 and 
it was April 20th before they came in 1937; the full 
number of eight being made up by the end of the 
month. 
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By the middle of May they are more constantly at 
the ledges, and when one or other of the pair sits 
for many hours at one place, the observer is apt to 
assume that they are actually nesting. All the fulmar 
ledges on the island can be seen by one means or 
another and until 1937 I am quite certain breeding 
did not take place. The birds of these non -breeding 
colonies go early into moult, about the first or 
second week of July, and by the middle of August 
they have left. 

The larger colony of the Priest Island fulmars at 
the northern cliff were watched closely in 1987, and 
it was with considerable satisfaction that between 
June 1st and 3rd I found each pair with an egg on the 
nesting ledge. To be accurate, eight eggs were seen, 
for the new ledges upon which the other two pairs 
were nesting were out of sight and reach from the 
land. Here was an example of that all-or -none 
action which had been anticipated. The smaller 
colony of eight birds at the south -western cliff did 
not breed although their courting behaviour on the 
ledges had been similar to that seen at the northern 
cliff. This finding is in keeping with expectations 
based on theory of numerical thresholds and social 
stimulation. 

I have remarked how easy it is to think that the 
fulmars are nesting when they are not yet doing so. 
The small flock of razorbills gave the same impres- 
sion, and it was only the length of my observations 
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that convinced me that they were not breeding. If 
this essay prompts other observers to note especially 
small or new flocks of social- nesting birds, I would 
ask them to assure themselves if eggs or young are 
present and not to decide purely from observation 
of the behaviour whether they are breeding. 

Leach's fork - tailed petrel is another of the Family 
which is inclined to nest communally. It is also 
strictly local as a nesting species and most certainly 
courts as a group. An interesting thing about 
these petrels is that the communal flight continues 
during the period when the young are in their 
burrows. Ainslie and Atkinson (1937 b) have re- 
cently made quite the fullest study so far of the 
behaviour of these birds, and I draw on their paper 
here for details of the communal aerial dance which 
is practised at night -time. The following is part of 
their vivid description of this flight: 

Usually the first signs of life in the evening were one 
or two birds leaving the colony and flying silently out 
to sea, anything up to 20 minutes before any incoming 
birds were noted. Shortly afterwards a single bird 
would be seen rapidly circling round in the half -darkness, 
then others would appear and calling would begin from 
two to 20 minutes later. Soon the air was filled with 
flying calling shapes, swooping among and above the 
dark ruins. Every bird seemed to be in a great hurry; 
there was a feeling of enormous energy and purpose 
about these dashing flights. Birds were everywhere, 
brushing the grass, skimming along the walls, turning 
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aside at the last moment to avoid ourselves....Out - 
landish calls came from the darkness on every side, from 
the air, from the hollow walls and from underground, 
where they mingled with the chicks' excited peeping. 
Away from the sea -cliffs Rona is far noisier by night 
than by day. The frantic energy of the flying birds, their 
extraordinary calls, the whole midnight ritual above the 
dim ruins of a deserted island in an empty sea, make a 
never to be forgotten impression. 

These workers also noticed the extremely ir- 
regular times and perfunctory manner of incubating 
the egg and feeding the chick. Incubation and the 
growing period of the chick are protracted, and it is 
late in the year before the young petrels shift for 
themselves merely by being left to do so by their 
parents. I have found similar habits among the 
stormy petrels of Priest Island where the birds nest 
in burrows in the peat, among falls of stone and in 
the ruins of an old dry -stone shealing, except that 
these birds may be even later in the year in com- 
pleting their breeding cycle. When I left, in October 
1936, there were still chicks in the down stage. The 
storm petrels also have an aerial dance at night- 
time but not, so far as I have observed, of such an 
intense character as that of the Leach's petrels on 
North Rona. I have been amazed, however, at the 
terrific speed and energy of these tiny birds in their 
nocturnal flight. The ones in flight are silent except 
for the loud swish of their wings, but those among 
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the stones keep up the characteristic churring note 
far through the night and often during the day as 
well. Full accounts of the breeding habits of the 
storm petrel and of another member of the Family, 
the Manx shearwater, have been given by Lockley 
(1930, 1932) . 

Apopular account of the persistent courtship dance 
of the Laysan albatross of the Pacific Ocean is given 
by Miller ( 1936) . Two birds stand face to face, 
wings partially spread, head raised. Then the necks 
are arched, the heads ducked and rising again the 
birds touch beaks. A circle of their fellows is around 
-the dancers and the onlookers keep up an incessant 
calling and clacking of beaks. 

Another movement of the head then begins, the pair 
ducking their beaks first under the left wing, then the 
right, rearing their heads again to the sky -two dancers 
matching step for step. This goes on for several minutes, 
the clacking of the circle reaching a crescendo as the 
dancing pair increase their rhythm and motion. 

What are we to make of the curious nocturnal 
habits of many of the Thalassidromidae, of the 
casual maternal care, of the slow growth of the chick 
before and after hatching? Their breeding cycle 
seems to be pitched an octave lower than that of 
most birds. There are more problems here than we 
can attempt to answer as yet, but it is suggested 
that attention should be concentrated on the acti- 
vation and activity of the pituitary body. Many 
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of these birds shun the light and are active in the 
darkness, so that the influence of light on the 
pituitary cannot be exercised to such a great extent 
as in many other birds. It is known that ovulation, 

° broodiness, parental affection and growth are all 
functions referable to the activity of the pituitary 
body. In these species, I think the sociality followed 
throughout the breeding season and the nightly ritual, 
reaching an extreme intensity, play an unusually 
large part in the integration of the breeding cycle. 
In this sociality there is an exteroceptive factor of 
stimulation to reproductive condition which must 
decisively govern geographical distribution and pre- 
vent that gradual spread or regression of species 
with which we are familiar in, say, passerine birds. 

The practice of communal courtship and breeding 
in birds is more common than may be realized with- 
out due reflection. It is not proposed to go through 
a long list of birds and describe their habits, es- 
pecially as I cannot have first -hand knowledge of a 
detailed character of many of them. It is evident 
that the social state at the breeding season is common 
in a large number of what are loosely called sea 
birds, and I believe the social factor postulated plays 
a greater part in their breeding cycles than in those 
of some other birds. We find it operating most 
plainly through a wide range of such species as the 
gulls and terns, the ledge -building auks, gannets 
and cormorants, and certain of the geese and ducks. 
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The social factor in courtship and breeding is also 
found in several members of the Family Chara- 
driidae. Lapwings, for example, though strictly 
observing fairly large territories for each nesting 
pair, have an area of mutual ground where the birds 
frequently collect. Communal flights are common 
over the whole area occupied by the group and all 
the members are extremely vocal. Howard (1920) 
describes the nesting territories of black- tailed 
godwits and the peculiar flight practised at the 
breeding season by these birds as follows: 

...the preference shown for a particular piece of 
ground and the determination with which it is resorted 
to is the more remarkable when we take into con- 
sideration the specific emotional behaviour arising from 
the seasonal sexual condition. This behaviour is ex- 
pressed in a peculiar flight. The bird rises high in the 
air, circles round with slowly beating wings above the 
marsh , and utters a call which, as far as my experience 
goes, is characteristic of the performance. The air is 
often full of individuals circling thus even beyond the 
confines of the marsh, for a male does not limit its flight 
to a space immediately above its territory; .... 

The elaborate communal ritual of the ruff, another 
member of the Family, is well known and has been 
minutely described by Selous (1928) . I believe that 
the aerial drumming of the snipe may be added to 
the list of phenomena of birds showing communal 
sexual activities, for there are often three or four 
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pairs within earshot when this flight is in pro- 
gress. 

Let us leave the observation of the birds and 
attempt, of necessity inadequately, a more intimate 
analysis and understanding of the social relation in 
the life of the bird. 



CHAPTER V 

CONCLUSION 

The brain of the bird does not have the cerebral 
cortex which distinguishes the mammalian brain. If 
conjecture were to be made on the possible further 
evolution of avian behaviour, it would probably be 
suggested that the bird is moving along the line of 
perfection of instinctive behaviour rather than 
following that of an increasing tendency towards 
grasping new situations and wholes, and making 
ready adaptations which are characteristic of the 
development of mammalian behaviour. Do not let 
me be thought to say that the bird we know is 
incapable of adaptative behaviour, for it would be 
easy to point to many remarkable examples; but 
what appears to us as a very complicated pattern may 
be found to be explicable on a few key reactions. 

When considering the manifold effects of the mate 
or companion on the life of the individual bird, it is 
well to remember how improbable it is that the 
individual can have any clear realization of self. It 
cannot say to itself, Cogito, ergo sum. And I think 
this lack may impose the necessity of a companion 
or mate to supply visual and auditory stimulation in 
order to live more or less fully. This need, expressed 
in many ways, may be supplied by the one mate or 
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more than one in birds of different social thresholds. 
One action calls forth another from the mate or 
companion and that in turn may lead the first bird 
to a third pattern. A chain of distinctive behaviour 
is elicited by this reciprocation. 

We are concerned only with the reproductive 
state in this essay. Let us consider the onset of that 
state in relation to the smallest possible social group 
of two birds. Can it be said that the female requires 
the presence and activity of the male to induce 
ovulation, or would it be more correct to say that a 
companion must be present before many species will 
reach the stage of laying an egg? The artificially 
selected domestic hen and some other gallinaceous 
birds will lay freely when kept solitary, but this 
condition is exceptional. Marshall (1936) has 
treated this point in some detail. He quotes 
Harper (1904) to the effect that in pigeons ovulation 
ensues not less than eight days after the introduction 
of the male to a female when both are ready for 
mating. He also says that two female pigeons 
placed in confinement may both begin to lay eggs. 
It is the stimulation of the companion rather than 
of the mate which induces ovulation and the signifi- 
cance of the social relation is manifest. Marshall 
further quotes the experience of the Marquess of 
Tavistock, who has found that spontaneous ovulation 
is extremely rare in species which normally mate for 
life, but it may occur in unmated swans and certain 
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cranes when two females live in "abnormally close 
association ". As Marshall says: "The mere 
presence of another individual provides an extero- 
ceptive stimulus which acts on the pituitary and 
starts the nest building and ovulating stage of the 
cycle." 

From the minimum of two birds we advance to 
rather larger groups of certain species and find that 
breeding is more regular than if there are but two 
birds. Mr T. H. Gillespie, Director -Secretary of 
the Edinburgh Zoological Park, informs me that 
three pairs in one cage of that social bird the bud- 
gerigar will breed better than one pair. This is an 
observation made from conditions which may be 
said to be almost experimental. The natural first 
thought would be that the confinement of three 
pairs of birds in a cage instead of one would militate 
against successful breeding. 

I feel drawn to speculate for a moment here on the 
fate of very small populations of animals. It is often 
found that when the representatives of a species in 
any one habitat are reduced to very low numbers, 
breeding becomes irregular and the species dis- 
appears in spite of careful efforts which may be made 
to restore it. There is a cogent genetical argument 
which can be brought to bear on these cases, to 
the effect that intensity of inbreeding makes for a 
multiplication of appearances of possible factors of 
infertility which may be present in the stock. But 
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this argument is usually conjectural, true though it 
may be, and I think the social factor should not be 
neglected. The ruff and the blackcock may be taken 
as examples of birds in which the social factor in dis- 
play is well established : where stocks of these birds 
have sunk as low as one pair, it is doubtful whether 
the breeding cycle will be completed. It is well 
known that black game have in recent years almost 
disappeared from large tracts of moorland which 
they formerly inhabited, though keepers in those 
areas declare that there are occasional non -breeding 
pairs. The root cause of the rapid decline in numbers 
is said to be coccidiosis and there is no reason to 
doubt that this is correct; but most species of birds 
recover rapidly in numbers from a visitation of this 
disease, and the continued decline of black game may 
well be the result of the disease having lowered the 
population to the social threshold of the species, 
after which point there are not sufficient individuals 
to collect together to supply that visual and auditory 
stimulation which is necessary for the integration of 
their breeding cycle. The presence of occasional 
non -breeding pairs would be explained on this 
theory. Those who are trying to resuscitate a 
gregarious species from a small population might 
try the effect of running a number of a closely related 
species with them. This plan could not be followed 
with many birds, but it could with ducks and geese 
if they were kept under moderately controlled con- 
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ditions. It would be easy to point to examples in the 
mammalian world, especially among animals kept 
in captivity, where breeding might take place if the 
social pattern of the species could be completed. 

No study of avian sociality would be complete 
at this date without reference to the recent work of 
Lorenz (1935). He has given considerable space to 
the phenomenon of the creation of uniformity of 
moods among flocks of birds. He shows how a visual 
pattern can excite a certain type of behaviour in those 
seeing it; for example, the striking plumage pattern 
of the extended barred tail of many wading birds 
instigates flight in the flock. Such a flight from the 
ground is almost instantaneous and the observer has 
little chance of noting the spread of the mood through 
the flock; but the voluntary flight of a flock of geese 
is a very different thing to watch. Lorenz refers to 
wild geese particularly in this relation and I have had 
ample opportunity of confirming his observations. 
Voluntary flight by the flock is not instantaneous; 
the birds raise their heads high and call for some 
minutes before the whole number is ready to fly 
together. I have found that before migration there 
are frequent flights which look like practice 
flights of ever larger growing flocks. Practice, 
however, should be a qualified term, for the 
excursions probably lead to uniformity of mood 
and synchronization of flight in the gathering 
flocks. 
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Lorenz also mentions how a bird may be influenced 
to a certain action by the sight of another performing 
it, even when that bird is tired of that particular 
action. Mood is infectious. Is it not apparent that 
in a breeding colony, the multiplicity of display 
patterns evident must have the effect of a gathering 
momentum on the breeding behaviour and condi- 
tion of the flock ? In the breeding cycle there is a 
much longer extended, psycho - physiological pattern 
where the synchronization of mood, physiological 
state and action are equally necessary in the life of 
the birds but is not achieved at any one moment as 
are such incidental patterns as communal flight. 

I have assumed in this essay that there exist 
numerical thresholds in colonies of birds, below 
which the breeding cycle is not completed. From 
observations of wild populations it is easier to make 
the postulate and show the probability of such 
thresholds existing than it is to define the actual 
thresholds in various social species. It should be 
possible to learn more from carefully devised 
experimentation under controlled conditions with 
such birds as lend themselves to it. My figures, 
drawn from observations of colonies of sea birds 
over two years, point to the importance of ecological 
conditions in relation to ovulation and there can be 
little doubt that the numerical thresholds vary with 
the environmental complex. As a corollary, I think 
there is need for emphasis that the particular social 
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state of a gregarious species and the probability 
of numerical thresholds must be fully weighed in 
studies of the dynamics of animal populations and of 
general animal ecology. 

To conclude: let us realize what a very small part 
of the whole problem of social behaviour in the 
higher animals has been the thesis of this essay. 
A few observations have been given leading to a new 
concept which must be tried in the fire of future 
research and thought. We hope we know a little 
more about the cause and effect of sociality in some 
species of birds which court or nest in colonies. The 
principle enunciated may be found to be applicable 
to other animals than birds; I am inclined to think 
it will and to consider it as a working hypothesis in 
future investigations. 

But we know little or nothing about the cause of 
winter groups and migratory flocks in autumn and 
the unifying element in them. And why do breeding 
flocks of birds consist only of adults? The flocks of 
herring gulls in winter are of young and old birds, 
but only the mature ones go out to the gulleries on 
the islands in the spring. Three years must pass 
before the young ones return to the flocks at the 
breeding grounds. Do these birds which breed for 
the first time return to the gulleries where they were 
hatched ? A good reason is provided for a consistent 
policy of ringing to establish or refute our assump- 
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tions. If the strains remain pure, the effect of their 
sociality on the establishment of races and sub- 
species must be considerable. This, indeed, is a 
phenomenon which is becoming increasingly ap- 
parent as we compare minutely the morphological 
characters of birds of the same species from different 
places within one faunal area. In my work on the red 
deer, I have pointed to the system of sociality as a 
biological factor effecting isolation and the modi- 
fication of type. In birds it may be still more potent 
though its visible effects will depend on the stability 
of the genetic complex of each species. 

I believe there is much that can be elucidated in 
social behaviour before we are forced to take refuge 
in some such vague generalization as "inherent in the 
complex of the organism "; though admittedly there 
may come a point when we must cease from asking 
" Why ? " Shall we ever be able to retrace the path 
of evolution of sociality, and then returning, to see 
our own problems of society with eyes more under- 
standing? I do believe that a fundamental tendency 
among living things is to forgather and co- operate, 
however unconsciously, rather than not to do so. 

If my conclusions are correct, they form but one 
link of a ring of chain, neither more nor less im- 
portant than the many other links we have yet to 
find. It is so much easier to treat of social behaviour 
in terms of results than of causation, because those 
results are so obvious before our eyes; but in the 
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quest for beginnings we find ourselves unable at 
first to weigh each fact and principle as they are 
unearthed. And the wiser we grow, the more evident 
it becomes that we cannot isolate our findings and 
say, . "This is the root cause". The problem of 
sociality is indeed a whole of many parts which I 
symbolize as a ring of chain girding the very loins 
of Life. 





APPENDIX 
TYPES OF COURTSHIP AND COMMUNAL 

DISPLAY IN THE HERRING GULL AND 
LESSER BLACK -BACKED GULL 

i. Communal or between pairs; lowered head, arched 
neck, consecutive wailing cry; five to twenty seconds 
in duration; usually executed on the ground but also in 
the air and on the water. Seen also in the common gull 
and great black -backed gull. 

2. Communal or between pairs; head suddenly 
lowered and neck so steeply arched that the head is 
almost inverted for a moment between the legs; head 
then thrown upwards to fullest extent, beak wide open; 
associated call very loud, "oée hyó- hyó -hyó - hyó -hyó- 
hyö- hyó -hyó - hyó -hyó "; usually executed on the ground 
but also in the air and on the water. Seen also in the 
common gull and great black- backed gull. 

S. Between pairs at the nesting -site; the birds con- 
verge on the nesting -site with lowered heads; heads 
close together and nodding rapidly; low guttural croon; 
three to eight sedonds in duration. Seen also in the 
common gull and great black- backed gull. 

4. Between pairs at the nesting -site; mock brooding; 
includes tentative nest building, actions of settling on 
eggs (not yet laid) and change -over of brooding between 
female and male; whole pattern a minute or more in 
duration. Seen also in the common gull and great black - 
backed gull. 

5. Between pairs on the nesting territory; mock 
feeding of female by male; female half -extends wings, 
flexes legs and holds up beak in beseeching attitude; 

DBF 8 
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male swells neck and places his beak to hers; few 
seconds to half a minute in duration. Occurs in the 
common gull, and though not seen by the present 
observer, may occur in the lesser black- backed and 
great black- backed gull. 

6. Between pairs on the nesting territory; birds in 
upright position; heads raised and lowered in quick 
movement; one bird may give an upward chuck to the 
other's head with the beak; small plaintive cry; ten 
seconds to a minute in duration. Seen in the common 
gull and the great black- backed gull. 

7. Between pairs on the nesting territory; mock 
copulation; male mounts the female, extends his wings 
upwards rather than outwards; male may oscillate his 
tail laterally as if attempting coition; associated call of 
"hor- hor - hor -hor "; pattern from five seconds to two 
minutes in duration. Seen in common gull and great 
black -backed gull. 

8. Communal; sudden, silent up -flight of the birds 
from the gullery; ten to twenty seconds in duration. 
Seen in the common gull, but in the lesser black- backed 
gull and great black -backed gull is probably replaced by 
No. 10. 

9. Communal; aerial visiting dance from standing - 
place to standing place, in which most birds take part; 
one to two minutes in duration; much excited calling. 
Seen by the present observer only in the herring gull. 

10. Communal; aerial dance in which the birds soar 
and wheel in a flock high in the air, gradually descending 
again; much excited calling; two to five minutes in 
duration. Seen by the present observer only in the 
lesser black- backed and great black -backed gull. 
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Albatross, 91 

Laysan, 99 
Alca torda, 10, 84, 85 
Allee, W. C., 22 et seq. 
Alverdes, F., 21 
Anas spp., 8, 100, 106 

Anger, appearance of, as dis- 
play, 48 

Anser spp., 106, 107 

A. albifrons, 5 
A. anser, 81, 100 
Anterior pituitary, 4, 5 et seq., 

17, 100 

Aptenodytes forsteri, 8 

Ardea cinerea, 68 
Atkinson, R., 92, 97 
Auditory patterns, 34 et seq., 

77, 103, 113 

also internal factors, 3 et seq. 
sociality at, 100 
synchronization of, 3 et seq., 

16, 19, 76 
Broodiness, 6, 100; see also 

Display 
Budgerigar, 105 

Baker, J. R., 7 
Bempton Cliffs, 90 
Benoit, J., 7 
Bissonnette, T. H., 7, 14 
Black game, 33, 82, 106 
Blindness, and light reception, 7 
Bowden, F. P., 9 
Brain of bird, 103 
Braucher, P. F., 6 
Breeding season, 1 et seq. 

environmental factors, 2, 6, 

10, 12 et seq. 

Capella gallinago, 101 
Cere, as light- receiving organ,? 
Charadriidae, 101 
Cherry- Garrard, A., 8 
Cold, 8, 12 
Columba livia, 16, 24, 104 
Companion, 20, 103 et seq. 
Co- operation, 22 
Copulation, 43 
Cormorant, 10, 90, 100 
Corvus brachyrhyncos, 7 
C. cornix, 60 
Counting, 71 
Courtship behaviour, 8 

connotation of, 30 
onset of, 32 
see also Display 

Crane, 104 
Cries, 35 et seq., 52, 83, 113 

Crop gland, 5 
Crow, Canadian, 7 

hooded, 60 
Crowberry, 39 
Cygnus spp., 104 

Darling, F. Fraser, 8 
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Darwin, C. (cit. Marshall), 18 
Deegener, P., 21 
Deer, red, 1, 8, 13 
Diomedea spp., 91, 99 
Display, as adumbration of 

later phases of breeding 
cycle, 39, 40 

aerial dance, 44, 45, 55, 56, 97 
after gale, 73 
and ovulation, 18 
Appendix, 113 
in black guillemot, 82 
in black- headed gull, 48 
in eider duck, 79 
in fulmar petrel, 94 
in grey lag- goose, 81 
in herring gull, 32 et seq., 113 
in Laysan albatross, 99 
in Leach's petrel, 97 
in lesser black- backed gull, 

48, 53, 55 
in razor -bill, 97 

Down stage, of chicks, 69 
Duck, 8, 79, 100, 106 

Eclipse plumage, 8 
Eider duck, 79 
Exercise, 7; see also Activity 
Eye, as light - receiving organ, 7 

Falco peregrinus, 69, 84 
Ferret, 7 
Fighting, see Quarrelling 
Flight, as display, 44, 45, 55, 

56, 97, 98, 101 
synchronization of, 107, 108 

Foula, 92 
Fratercula arctica, 25, 86 
Fulmarus glacialis, 91 et seq. 

Gannet, 90, 100 

Gestation, 1 

Gillespie, T. H., 105 
Godvrey Island, 31 
Godwit, black -tailed, 101 
Goethe, F., 35, 41, 42, 65 
Gonads, 3 et seq., 73; see also 

Ovulation 
Goose, 106, 107 

grey -lag, 81, 100 
white- fronted, 5 

Gordon, S., 92 
Gray, R., 91 
Grus spp., 104 
Guillemot, 10, 83 

black, 10, 25, 82 et seq. 
Gull, black- headed,45,48,49,75 

common, 25, 32, 59, 113 
great black- backed, 25 ; aerial 

display of, 56, 113; social 
factor in breeding of, 57; 
as predator, 68 

herring, 10, 25, 26, 31; dis- 
play in, 32 et seq., 113; in 
relation to lesser black - 
backed, 50; survival rates, 
71 et seq.; valency of nest 
and eggs, 15 ; winter and 
breeding flocks, 109 

kittiwake, 10 
lesser black- backed, 10, 25, 

39; display in, 48, 53, 55 
et seq., 113; immigration 
of, 50; survival rates, 72 

Gulleries, accretions to num- 
bers of, 29 

Harper, E. H., 104 
Heape, W., 3 
Heron, 68 et seq. 
Hirta, 91 
Hirundo rustica, 15 
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Howard, E., 3, 12, 16, 17, 43, 
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Humidity, 13 
Humla Stack, 90 

Infra -red irradiation, 9 
Isolation, of races, 110 

Junco, 7 
Yynx torquilla, 15 

Kirkman, F. B., 45, 48, 49, 75 
Kirschbaum, A., 16 
Kittiwake, 10 
Kropotkin, Prince, 22 

Lactation, 6 
Lapwing, 101 
Larus argentatus, see Gull, 

herring 
L. canus, see Gull, common 
L. fuscus, see Gull, lesser black 

backed 
L. marinus, see Gull, great 

black- backed 
L. ridibundus, see Gull, black - 

headed 
Lemming, 4 
Lewis, J. W., 31 
Light, 6 et seq., 17 
Limosa limosa, 101 
Lockley, R. M., 99 
Lorenz, K., 107 et seq. 
Lyrurus tetrix britannicus, 33, 

82, 106 

Machetes pugnax, 33, 101, 106 
Marshall, F. H. A., 2, 5, 8, 

9, 15, 17 et seq., 104 
Maternal behaviour, 6, 75, 100 
Melopsittacus undulatus, 105 

Microtus, 7 
Mock- feeding, 41, 55 
Muckle Flugga, 90 

Nest building, in herring gull, 
39 

in lesser black- backed gull, 58 
in black guillemot, 85 

Nesting -site, of black guille- 
mots, 85 

of gulls, 14, 28, 87 et seq. 
valency of, 15, 40, 57 

North Rona, 92, 97 
Noup of Noss, 90 
Numerical thresholds, 89, 93, 

96, 108 

Oats, eaten by gulls, 27, 67 
Oceanodroma leucorrhoa, 97 
Ovulation, behaviour after on- 

set of, 47, 52 
and companion, 104 
and display, 18 
and ecological conditions,108 
flock periods of, 61 et seq. 
and pituitary, 4, 5, 17, 100 
protracted period of, 15 

Paper as nesting material, 41 
Parent -child relation, 75 
Passer domesticus, 15, 17 
Penguin, Emperor, 8 
Peregrine falcon, 69, 84 
Petrel, fulmar, 91 et seq. 

Leach's fork - tailed, 97 
storm, 98 

Phalocrocorax carbo, 10, 90, 100 
P. graculus, 10, 24, 33, 91 
Pigeon, 16, 24, 104 
Pituitary, see Anterior pituitary 
Play, 82 et seq. 
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Play- nests, 41, 58 
Ploceus spp., 5 
Plumage, 8, 33, 77, 107 
Puffin, 25, 86 
Pufinus spp., 91 
P. pu finus, 99 

Quarrelling, 45, 48, 53, 55 

Rainfall, 10 
Ranson, R. M., 7 
Raven, Canon C. E., 30 
Razorbill, 10, 25, 84, 85 
Rho factors, 4 
Riddle, 0., 6 
Rissa tridactyla, 10 
Rowan, W., 6, 9, 14 
Ruff, 33, 101, 106 

Saunders, H., 92 
Scrape, 38, 40, 58 
Sea pink, as nesting material, 

27, 39, 40, 41 
Seal, grey, 1 

Selous, E., 101 
Shag, 10, 24, 33, 91 
Shearwater, 91 

Manx, 99 
Shetland Islands, 10, 90, 92 
Shiant Islands, 25, 86 
Sight, 14 
Skin, 13 
Snipe, 101 
Somateria mollissima, 79 
Sparrow, house, 15, 17 
Springbok, 4 
Standing - place, 28, 32, 37 et seq. 
Starling, 7, 14 
Sterna spp., 100 
Sturnus vulgaris, 7, 14 
St Kilda, 91 
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Sula bassana, 90, 100 
Sunshine, 7, 10 
Survival rates, 60, 76 

diagram, 70 
figures, 71 et seq. 

Swallow, 15 
Swan, 104 

Tavistock, Marquess of, 104 
Temperature, 8, 12 
Tern, 100 
Territory, advertisement of, 34 

aerial dance, 46 
nesting, 45 et seq., 101 
neutral, 32, 37, 44, 48, 53 et 

seq., 59 
Thalassidroma pelagica, 98 
Thalassidromidae, 91 et seq. 
Tystie, 83; see also Guillemot, 

black 

Ultra- violet irradiation, 9, 11 
Uria grylle, 10, 82 
U. trolle, 10, 83 

Valency, 15, 40, 57 
Vanellus vanellus, 101 
Visual patterns, 34 et seq., 77, 

83, 103; see also Display 
Vitamin E, 4 
Vole, field, 7 

Walton, A., 5, 8 
Weaver birds, 5 
Weeds, 27 
Whetham, E. 0., 9 
Whitman, C. 0., 16 
Wiesner, B. P., 4 
Wryneck, 15 

Zondek, B., 4 
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