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· · is displaced while making a slight angle to the direction of its movement , the action of the air 
works in such a way as to produce a force perpendicular to the surface in question. This force 
increases with the angle of incidence and suddenly drops when this reaches a certain degree. 
When the bird's wing is lowered, each of its components describes a trajectory oblique to the 
direction of the body; the slant of the wing with this trajectory is such that the resultant force 
is directed upwards and forwards. The vertical component of this force counterbalances the 
weight of the bird and the horizontal component makes it advance. It is therefore not a 
backward sculling movement but the forward movement of the wing which makes the bird 
advance. 

It must be pointed out that because of the variation in the angles of the trajectories of 
the different components, a certain amount of twisting of the wing is necessary. Observation 
of a· bird with slow wing-beats shows this plainly. 

What happens in rising again is much less simple . It seems, however, that in the majority 
of cases, the wing, more or less folded to diminish the rises passively under the action 
of the air without appreciably consuming or producing energy. In small species, however, 
when translation of energy is slow, particularly , at"'the moment of taking off, the wing acting 
by means of its dorsal surface can produce a propelling movement. 

It is not possible to examine in detail the bird's adaptations from flight in general to various 
special types of flight in particular. The simple examination of wing is enough to show 
how lightly it is constructed, the bones themselves are often hollow, which augments th eir 
resistance without increasing their weight and the whole wing possesses very great strength 
with little inertia. The surface of the wing is riot flat, but cur ved with the conca vity below; 
in additio R> the arrangement of the bones and the wing-cov erts mak es the front edge much 
thicker. Experience has shown that this form of wing has far greater efficiency than one 
with a flat surface. 

Although there is a fairly definite general rule, each form of wing is so well adapted 
to · a particular type of flight that in spite of our very superficial knowledge, it is possible to 

• make conjectures as to the behaviour of the bird itself by examination of the wing. 
Among the birds which are good gliders two categories can be clearly distinguished .; sea 

birds and land birds. The first have long, narrow pointed wings, the maximum length being 
found in the Albatrosses. The bird can glide at a slight angle and readi ly vary its speed. ' It 
easily maintains its height in the rising currents such as those formed on the slopes of waves, 
and from this point of view the flight of Shearwaters passing from one crest to another, chang ing 
their inclination while remaining level with the water, is very characteristic. Gulls are also 
frequently seep. following a ship with motionless wings; they have found a rising current caused 
by the ship's wash and are kept up in the air somewhat like a ball on. a jet of water . Small 
species have not always sufficient wing surfaces to be able to glide in all circumstances ; the 
length and narrowness of their wings allow considerable twisting, very variable in different 
pha ses of the .wing-beat, which accounts for the characteristic flexibility of the movement of 
the tips of the win gs of Gulls. 

The lar ge glidin g land birds have a much shorter wing of more uniform bread th which 
makes it possibl e for them to glide very gently and, by utilising the slight rising currents of 
wartn air, easily to maintain he ight in relativ ely ca lm air. This t ype of wing shows to a marked 
degree an arran gemen t th e purpo se of whi ch is still not completel y understood; the lar ge feathers 
at the t ip of the wing separate lik e the fingers of a hand and by sudden constrictions increas e 
th e spa ces betw een them. This arran gement seems to be adapt ed for several purpos es such as 
redu ction of the lat eral eddi es which have a tenden cy to form at the tip of the win g as a result 
of the difference of pressure betwee n the upp er and lower surface, for currents are not produced 
on ·a point ed, tap ering wing; and guidin g of th e air under a larger, and th erefo re more favourab le, 
angl e of inciden ce, by this comb inatio n of narrow surfaces. In ord er to produce these effects 
th e feathers must not be to o far apart, and th ere is a lockin g arran gement which automatically 
limits their separation. 

In birds with flappin g fl ight it is much more difficult to establis h categ ories because all 
sta ges exist between the var iou s types of wings, and in addit ion , the phenomena cannot be 
conveniently analysed . 

In order that the lift shall be sufficient, it is necessary for the t ip of the wing to have enough 
speed ; it is therefore usual for t he frequen cy of the wing-beats to increase as the size of wing 
diminishes, or, the -wing-surface being equa l, when the weight increases. This frequency 
reaches 50 beats a second in certain Humming Birds. It is about 12 in small birds 
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(Sparrow, etc.) 8 to 9 in Pigeons and Ducks, 3 to 5 in birds of prey of medium size, Crows, ·etc. 
and drops to 2 for the Herons and Storks. The slowest wing-beats seem to be those of the 
Pelicans, which are about 1.3 a second. 

Medium-sized or small birds with rapid flight, such as Swifts, Swallows, Plovers, Sand­
pipers, Falcons, have more or less long, narrow, triangular wings. Most of the small passerine 
birds have medium-sized and moderately wide wings with the feathers separated at the .tips; 
the Herons' wings are very large, and markedly curved, which corresponds to their slow flight. 
The separation of the lar ge feathers of the wing is particularly pronounced in certain heavy 
birds with short wings such as the majority of gallinaceous birds; it seems that such an arran­
gement, which enables the tip of the wing to act at an increased angle of incidence without 
appreciable twisting of the whole wing, may be of particular coadvantage in their case, as it!l 
allows a strong and relatively rapid flight which would be impossible witp long wings, in the 
habitat of these birds. 

The vibrating flight of Humming Birds is very specialised and enables them to re:&ain 
at a fixed point with the greatest of ease. When the Humming Bird stops in the air its wings 
move in a horizontal plane. In the backwarr.l movement the upper 8urface acts in the same 
way as the under surface in the forward movement ; the horizontal components of the reactions 
cancel out and the vertic;il components contribute to the support of the bird. A simple tilt 
forwards makes the bird advance and a backward tilt makes it rncede; Humming Birds are the 
only birds which can fly backwards. 

of Humming Bird hovering and remaining at a fixed point 

Other birds can remain at a fixed ,Point by a slightlr method,. Many small 
birds, Goldcrests, Warblers, etc. do this occas10nally, but this flight seems qmte difficult for 
them. The hovering of the Kestrel [Sparrow Hawk] and some other birds of prey, known in 
France as that of the " Holy Ghost "* is familiar and always appears to be very unstable. 

It is not only are in but is also of great import ance. 
It is usually large m species with flexible flight and its var1at10ns of surface by spreading as 
well as c?anges of inclination be quite considerable. Many water have very short 
tails and it 1s not f?r their webbed to be spread on each side to play a part. 
It is well known that long legs trail ther:i out b.ehmd thus compensa ting for the 
weight of the neck which 1s either stretc hed out m front {Cran es, Storks, Flamingos) or 
folded back (Herons). 

Conditions in taking off and alighting are quite different from those of normal flight 
When the wing be moved rapidly take-?ff made directly, helped by a spring 
the legs. If _the wmg moves or if the bird is heavy and laun ch itself from a 
raised it must to obtam necessary speed. Many birds. run on the water 
when takrng off and it is only certam Ducks (Teal, Mallard), which can rise straight out of 
the water. 

• So called becau ",e of it s likeness to the dove with outstretched wings in Roman Catholic Church 
symbolising the Holy Ghost. es 
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the European Nightjar is a continuous churring mixed with clapping of the wings. Certain 
Owl s utter notes of regular cadence at long intervals. 

In exotic birds the variety is even greater and the peculiar notes uttered by some species 
have earned for them such names as Forge-Bird, Bell-Bird, Trumpeter, etc. 

Finally there are cases where the song is replaced by nonvocal sounds ; the most classic 
being that of certain Woodpeckers which produce a drumming noise by strikin g the beak against 
a branch. Several species of Snipe produce a bleating sound by the vibration of the fanned­
out tail feathers during a special flight; the Stork, which is voiceless, has substituted a sound 
like castanets, produced by clapping its beak. 

Among closely allied species there are quite often resemblances which enable the charac­
teristics of a group to be defined (Buntings and Pipits, for examrfle). In some cases, on the other 
hand, the differences are so great that two species of similar appearane«l have very different 
songs (Chiffchaff and \Villow-Warbler). 

Various populations of tht) same species, identical in other respects, may show local differ­
ences in song which are sometimes quite considerable. 

The son g, stimulated by the male horm ©ne, is chiefly uttered during the breeding season, 
particularly at the beginning, but not by any means does every bird have this tendency to the 
same degree, and the salllie species may show differences in different regions. There are some, 
such as the Wren and Cetti's Warbler which sing throughout almost the whole year, hardly 
stopping during the moult. Others like the Chaffinch have periods of frequent song, lasting 
several months but starting and ending suddenly; finally certain species sing spasmodically 
(e.g. Hawfinch). 

Many songs are more or less resumed after the autumn moult, but are less frequent and 
often less pure than in spring, though in certain individuals they may be prolonged throughout 
the winter, except during extreme cold. The Pigmy Owl is peculiar in having an autumn song 
which is quite different from its spring song. 

During the breeding season the song is generally very frequent but unevenly distributed 
according to the circumstances. Thus the Redstart sings when he is establishing his territory : 
sings again when the female arrives and most of all when he s_hows her nest-site, but stops 
while she is building; he resumes .his song to some extent durmg the laymg of the eggs, much 
more during their incubation, but stops when they hatch and does not sin g again unless there is 
a second clutch. The Nightingale sings without ceasing from the time of its arrival until the 
hat chin g of the eggs. Many small passerine birds stop, or onl y sing very occasionally, after 
the pair has been formed; some even start to sing durin g mi gration, others continue during the 
rearing of the young an d the European Robin, which stops at this period, starts again when 
the young are indep endent. 

Some birds sing all day lon g and even during the night (Night ingal e, Reed-Warbler , Sedge ­
Warbler, etc .); other s sing at certa in hours, principally in the morning and at the end of the 
day , and others only sing at times of great exc itement . 

A tmospheric conditions also play their part; song which is at its maximum during fine 
weather often is not stopped because of warm rain but wind, drought or great cold may cau se 
it to cease temporarily. 

Utt ere d und er var ying conditions and influenced by very diverse factors , song plays an 
important part in the life of a bird which is difficult to define in all circum stan ces. It see ms 
that this expe nditure of ene rgy - externa lisation of a certain state of well-b eing - of which, 
ho weve r, the bird is un consc iou s - mi ght be quite superfluou s a t certain moments, in the same 
way, for exa mpl e, as the existe n ce of certain ornamental feathers which are not used except for 
display. But lik e these fea th ers the effect produced may be of the great es t import ance to the 
bird , and thi s is espec ially the case in th e most frequ ent type of song, th at whi ch is assoc iated 
wit h the possess ion of territory. The song asserts th e presence and iden tit y of t he bird and its 
repet ition at the sa me plac es attests the occupation of th e territory. This will then be a warn ing 
to othe r males, a defence agai nst intrusion and for the unp aired fema les it indic ates the ex is­
tence of a poss ible mate . 

The effect of song may be increa sed by the conditions und er wh ich it is utt ered. Though 
some b irds, such as the Night inga le, sing when hidden, many perc h in exposed positions. Oth ers, 
as if to make more impr ession, sing in flight such as th e Sky lark and Wood-Lark for instance 
which sing continuously above their territory. Pip its fly up vertically 'and sing during thei; 
planing descent, tlie Fantail Warb ler ascends and descends as if it were hung on a piece of 
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occasions they continue throughout the breeding season and some also serve as gestures of inti­
midation against . rivals. Many of them, and not the least spectacular, have only been 
observed in captive birds, and their significance cannot often be specified. 

The movements of the display may be executed by the male alone in front of the female, 
who appears indifferent, but whose emotion is shown by small movements apparently insigni­
ficant but nevertheless characteristic, often for instance by little taps with the beak on the 
ground as if to pick up food. 

The Peacock has the most classic display of this type, which it is unnecessary to describe. 
Many Pheasants also display beside the female, bending towards her to show off the greatest 
possible extent of their ornamental feathers. The ruffs of the Golden and Amherst Pheasants 
are spread like a lateral fan and hide almost the whole head, leaving only the crest and eye 
uncovered : the eye alternately opens and shuts, revealing the pale yellow iris. The Monal 
Pheasant, in addition to the lateral display, makes a movement whereby he first shows his 

Display of Amherst Pheasant 

front, then quickly turns round so that the entire surface of his metallic plumage shines in a 
multicoloured flash. 

The Great Argus bends towards the female and moves round her in narrowing circles, 
then suddenly spreads his enormous wings in front of her. He brings them forward over his 
head forming an enormous circular screen spangled with ocelli and surmounted by the two 
tail feathers, which fill her field of vision. This display takes place in clearings in the Malayan 
forest which are the property of the males and used from one generation to another. 

Many Pheasants have blue or red caruncles which become swollen during the breeding 
season and may assume enorqious proportions during the display; thus the head of the Bulwer 
Pheasant disappears between two huge narrow blue facial lobes from which only the beak emerges. 

Though Grouse are less ornamented than the majority of Pheasants, they have no less 
extraordinary displays ; the attitude in all is very much the same, neck rigid and swollen, wings 
hanging down, tail raised and spread, but the details of their ornamentations vary remarkably. 
Some Amer ican species in particular have pouches of naked coloured skin, normally hidden by 
the feathers, but wuich are expanded during display; such as the red swellings of the Dusky 
Grouse, the ye llow swellings of the Pra irie Chick en, which when expanded raise the tufts of 
elongated plumes making the bird look as if it had long ears, and the enormous pectoral pouch 
of the Sage Grouse . All these pouches act as sound boxes for the ventriloquial calls which 
can be heard from a great distance. In addition to the whistl es, coos, and the most varied noises 
they utter, some Grouse produce yet other sounds; for instance the Ruffed Grouse by vibrating 
its wings makes a noise like a tambourine, and the rubbing of the wings of the Sage Grouse on 
the stiff feathers of the neck produces the sound of rustling silk. 

Sacs of skin swollen out with air are not peculiar to the Grouse, but are also found in a 
number of other species. The Fri gate Birds have an enormous red sac which swells out under 
the neck, certain Bustards also have a pectoral sac and that of the Austr lian Bustard, which 
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on the coasts of the Atlantic. This attraction between different species of birds may occur 
without apparent material advant ge ; for instance Guillemots may be seen spending some 
time in colonies of Shags whose company they seem to appreciate. 

Social organisation may be developed to such a degree that some phases of nest-building 
may be carried out communally. An example of this among land-birds is the Anis of tropical 
America ; these Cuckoos show considerable specific and individual differences in this behaviour. 
There may be isolated nests, but most frequently several pairs defend a common territory 
and build a single nest in which all the eggs are laid; and polygamy even occurs at times. All 
the members of the community share in incubating the eggs and bringing up the young birds. 

In some Penguins, Flamingos, and the Sandwich Tern, each pair builds a nest and incubates 
its eggs but, sooner or later, the young birds gather together and form nurseries attended by a 
few adults . In the Emperor Penguins the eggs are incubated indiscriminately by all the adults, 
even by non-breeding birds, and the young are assembled together in _nurseries. To what 
extent the parents re cognise and feed only their own young is still disputed. 

Though in most Weavers the nests are merely placed near each other without any close ties 
existing between the the South African Sociable vVeaverbirds construct a vast edifice 
in which the nests are placed side by side under a ctimmon roof built by all the members of the 
community before they start on their own nests. 

In the cases just mentioned the community shows definite organisation only during the 
nesting season, but there are groupings where social conduct is governed by strict laws at all 
times ; colonies of this type are found in particular in the Corvidae where they have been care­
fully studied. Thus, in Jackdaws each pair has its own nest, but all birds join in defending a 
common territory. Each is individually known to the others, and out siders are admitted only 
in autumn and winter. If a member of the community is attacked, whether by a predator, 
or by one of its fellows in the course of a quarrel, the others immediately open attack on the 
assailant. There is a well-defined hierarchy in the colony, but domination is only exercised 
between birds of fairly equal status, those at the bottom of the scale being tolerated by those 
of•highest rank. Young female birds, which almost invariably rank very low, assume the rank 
of their mate when paired. 

This social hierarchy under which certain individuals have some sort of right of precedence 
over others in the various activities of communal life, especially with regard to food, is fairly 
common in bird communities. This has not been studied to any grea t extent except in captive 
or domestic birds, where these manif estat ions seem to be of much greater importance tha n in 
birds in the wild. Hence in many cases it is still difficult to determine the consequences and 
significance of this domination . 

It may be asked to what exten t gregario us birds benefit from their social behaviour. It is 
tempt ing to advance facts such as mutual defen ce , espec iall y during the breeding season, but, on 
the other hand, it may be pointed out that the collection to gether of a great number of eggs 
or chi cks in one pla ce may result in disaste r; in point of fact birds which nest separately in the 
same areas as gregar iou s birds ap pear to do just as well. On the who le, it seems that to under­
stand t he mode of life of gregar ious birds both the psycho logical and physiological influ ences 
which individual s reciproca lly exercise on each oth er, sho uld first be taken into consideration. 
As alway s in such cases these influ ences are subtle, vary with the species, and are som etimes 
ve ry difficult to define exactly, thou gh certain phenom ena are never th eless very clear. 

The co-ordination of movements in some flock: of birds is well known . Anyone can observe 
the un animity of mov.ement with which the individual birds in a flight of Sta rlings or Sandpipers 
ca rry out their evo lu lion s. It seems as though there is a collect ive reaction to the same influ ences, 
and that the of tho se which take the lea d are ins tantaneo usly followed by others, 
who are already d1spi}sed to act in the same way ; this assures an almo st abso lute simultaneity 
of movement. 

It is comm?n , espec ially in nesti ng colonies of cer tain species, for the birds to take flight 
and simu ltaneo usly, oft en for no apparent reason. The abrupt departure of one 

individual is a signa l automatica lly starts off all the others , and frequently the conspicuou s 
parts of the pluma ge. wh i_ch are hid den wh ilst the bird is at rest, are suddenly displayed on its 
taking flight, changm_g its appea rance and accentuating the movement. These contagious 
panics might well be disastro us in the long run, so in many cases there are some attitudes with a 
sp cial significance, a sort of intent ion movement which announces the intention of the performer 
and prevents its exa mp le being followed unnece ssa rily. 

This type of contag ious behaviour occurs in a great var iety of circumstances. If a domestic 

159 






























































































