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1. INTRODUCTION 

Ardeola ibi~ (.L.) is a small white heron, generally consid­
ered to be one of the most terrestrial members of its semi-aqua­
tic family. It is a highly successful species, both in terms 
of numbers and of geographic range. Apart from man and his 
commensals, it is probably the commonest of the six terrestrial 
vertebrates with cosmopolitan breeding ranges, tl1e other five all 
being bird species too (Voous 1960). A. ibis is gregarious, 
roosting and nesting in very large numbers, so one aim of this 
study is to investigate advantages of and adaptations to a 
social way of life, and to see whether the species' success is 
in any way a result of its gregariousness. 

Several taxonomic reviews, notably those of Lorenz (1941) 
and Johnsgard (1961) on Anatidae, have been based on behavioural 
characters, because many behaviour patterns are as conservative 
and species-constant as structural features are. For this 
reason, and because adequate behavioural studies have to date 

been carried out on only about 7 of the 64 Ardeid species, the 
work was extended to include two other species, Egretta garzetta 
and E. intermedia. The present study is also designed to pro­
vide material for a projected review of the Ardeidae (Gurry-Lin­
dahl pers. comm.). 

1.1 Study Methods 

This study consists primarily of broad-spectrum description, 
based entirely on field observation. In addition a limited 
number of experiments were carried out, chiefly on nestlings, to 
investigate some adaptive features. The majority of information 
was collected within a 50 km. radius of Cape Town, with all the 
work on the species' breeding behaviour carried out at a large 
nesting colony (described in Section 5.1) near Paarl (33° 42' S, 
18° 59' W), during August-November 1965 and 1966. Most observa­
tions were made at close range from hides, which were usually 
built before the surrounding nests were, thus reducing the 
chance of the birds having a disturbing influence imposed on 
them. In order to.facilitate individual recognition 26 adults 
were marked with a dye (printer's ink solution) sprayed at them 
from a hide. This gave each bird a distinctive pattern of 
markings and had the advantage over ~inging of involving minimum 
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' disturbance, and enabling sitting birds to be easily recognised. 

The sexes are morphologically very similar in A. ibis and 
this provided a major obstacle at first. Although no 
measurements are available, it is quite obvious that during the 
breeding season the plumes of males are on the average longer 
and more abundant than those of females, but there is consider­
able overlap sotthat the feature is of limited us~. As will be 
described in Section 5.3 and 5.5, the behaviour of males and 
females is quite distinct during much of the pair-formation and 

·pre-incubation stages. The most useful single criterion was 

the sexes' different behaviour during nest building, for over 
99% of material is brought by the male and 96% actually inserted 
into the nest structure by the the female. Many of the 

individuals observed during the incubation period had been pre­
viously marked and sexed during copulation. 

Most not~s were kept in the form of time-scores (incorrectly 
named "ethograms" by Meyerriecks 1960 and Kahl 1966); some 
detailed, others just noting the incidence of various behaviour 
patterns. The individual histories of over 100 birds were 
followed for periods ranging from a few minutes up to 56 days. 
During the incubation and nestling stages observation times 

were standardised (0630 to 1230 hours and 1230 to 1830 on 
alternate days; at midday at Paarl is at 12.38 hours), chiefly 
in order to investigate the species• attentive patterns. In 
order to allow ample time for any disturbance among the birds 
to die down, the hide was always entered 20 to 30 minutes before 
observation was due to begin. Methods of display analysis and 
techniques of the experiments carried out on nestlings are 
described in Section 3 and 6. 

1.2 Explanation of layout 

A species' activities may be roughly divided into two 
groups. (a) Firstly, there are behaviour patterns concerned 
with the individual's efficiency; namely; locomotion, feeding, 
comfort movements, thermoregulation and avoiding predators. 
These.are known as maintenance activities (Section 2). 
(b) Secondly, there is social behaviour, which includes displays 
and their use in territorial behaviour, mating behaviour, etc. 
The arbitrariness of the distinction between maintenance activi­
ties and displays is discussed in Section 3.1. 
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Social behaviour has been further divided into display 
description and analysis (Section 3), an account of the 
behaviour during the non-breeding season (Section 4), and a 
detailed description of the complex social interactions which 
occur during the breeding season (section 5). The behaviour 
of young A. ibis has been dealt with s~parately in Section 6. 



2. MAINTENANCE ACTIVITIES 

2.1 Flight 

In normal flight the birds flap at an average of 198 
times.per minute (20 30-second observ~tions on different 
individuals, range 189 to 216). Figures on f~ight-speed are 
not presented here because it is impossible to accurately 
measure wind-speed at the necessary altitude. When approach­
ing a roost from upwing or a feeding area surrounded by tall 
trees, A. ibis occasionally descend with a rapid side-slipping 
swerving flight. On one windless evening only 4 out of 384 
individuals approached a roost with swerving flight. Swerving 
flight clearly serves to check the rate of descent when a bird 
is flying steeply downwards, but it is not always functional for 
birds have, on three occasions, been seen to perform swerving 
flight when leaving a roost. It occurs in several Ardeidae 
(Meyerricks 1960) •. Birds approaching roosts in the evening 
occasionally fly in V formations but the habit is weakly 
developed. Figures on flock size are given in Section 4. 

Daanje (1951) was the first to ascribe importance to 
intention movements of flight in display origin, and at l'east 
one Ardeid display (Stretch) is derived from this source. For 
this reason, high speed (64 f.p.s.) cine films were taken of 
19 takeoff sequences, one of which is shown in Figure 1. The 
sequence of skeletal movements is as follows: legs begin to 
bend, neck is partly retracted and forepart of the body lowered 
until the main body axis is about 30 o above the horizontal, 
simultaneously the wings are raised and extended and as they 
beat down the legs are extended again. No tail movements 
relative to the body could be detected in any of the 19 sequences. 

2.2 Feeding 

A. ibis' normal method of hunting is a steady walk inter-
, spersed with agile runs at prey which has been sighted. (Food 

consists ~ainly of Arthropoda, with Orthoptera predominating, 
Siegfried 1966a). Birds repeatedly ·crane their necks to 
examine tufts of grass more closely. When an animal is located 
it is usually (details be~ow) captured by a short run followed 
by a stab. Smaller prey is swallowed immediatel~ but larger 
ones such as frogs and lizards-are pecked to death, usually 
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FIGURE 1. The movements of take-off, drawn from a 
16 mm. cine sequence at 64 ·frames per 
second. Numbers denote frames in the 
sequence. 
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dipped several times in water if available, and swallowed whole. 
Flying insects are sometimes chased and caught on the wing. 
A. ibis does not recognise prey animals by movement alone, for 
inanimate objects such as twigs are often pecked at, and pupae 
are sometimes eaten. 

A less common form of feeding in A. ibis has been named 
Stand and Wait in Bu torides vir·escens by Meyerriecks ( 1960 )-. 
(Repeated reference will be made to this paper by Meyerriecks 
(1960), which will henceforth be referred to by the author's 
name only.) The bird stands motionless for up to a minute, 
neck outstretched at an angle of about 30°, while it peers 
intently at one spot (figure 2). Feeding flocks sometimes 
perform group movements similar to those which Ward (1966) 
names "roller feeding'' in Que lea que lea. 
in the same direction, with birds at the 
ing over the heads of the others to feed 

The birds all advance 
back continually fly­
in the front rank. 

The specie~ commensalistic relationship with large herbivores 
is dealt with in section 4.1. 

A striking feature of feeding behaviour is_ neck-swaying. 
When an animal has been sighted, the bird extends its head and 
neck forward until its body is almost horizontal. It then 
begins to sway its head and neck from side to side, usually at 
a rate of about four per second at first, the rate of swaying 
increasing until the suduen_forward and downward stab is made. 
This describes neck-swaying in its typical form, but the pa~tern 
varies greatly from alight neck-movements to a violent swaying 
in which the whole bodies shakes and the head moves through'a~ 
arc of about 10 em. The pattern has been observed once in 
Egretta garzetta and has been described in Ardea melanocephala 
North ( 1963). 

In a series of observations, the pattern was perforined.in 
63 out of 158 strikes (40%). (Total of 200 minutes observa­
t.ions on 15 individuals). In 47 of 63 strikes preceded by 
neck-swaying, and in 85 of 95 strikes without neck-swaying, a 
prey animal was caught and swallowed. This shows that strikes 
were significantly less successful if preceded by neck-swaying 
(at level P = 0.05). The pattern would not be retained if it 
was functionless, so it is possible that neck-swaying is used 
chiefly on prey animals which have alr~ady eluded the bird once, 
or on forms which the bird recognises as active and likely :to 
e_!3cape. · In this case the· success of "strike only" relative to 
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''sway and strike~' cannot be legimately compared. Slow neck­
swaying frequently occurs in birds slightly alarmed by the 
presence of a human, or in birds feeding in a small area hemmed 
in by buildings or trees. In both situations the movements 
accompany Alert, but it is unlikely that they serve any display 
function. 

The author has only once noted the rapid bill-vibrating 
movements observed by Drinkwater (1958) in feeding Nycticorax 
ny;cticorax. A resting A. ibis walked to a small muddy pool, 
dipped the tip of its beak, and vibrated its mandibles rapidly 
for about two seconds. There was no animal life in the water 
so the behaviour was not functional, and is probably in fact so 
rare as to serve no purpose at all in the species; an animal 
does not only possess those structures and behaviour patterns 
which are adaptive, but also those which are not sufficaent~y 
detrimental to be selected against. 

2.3 Comfort Activities 

Motor patterns concerned with the care of the body surface 
have been included here purely for the sake of completeness, for 
as McKinney (1965) concludes, comfort activities are of little 
or no use in clarifying specific relationships. The present 
study is not sufficiently detailed to justify'motivational 
analyses of comfort activities. Only one of the activities 
listed below, preening, has acquired a signal value in A. ibis. 
Terminology has been standardised on McKinney's work on 
Anatidae. One point of interest is the large number (21) of 
comfort activities listed in ducks, compared with the -10 in 
adult A. ibis, the difference being due to the fact that ducks 
have evolved a greater number of activities (particularly 
shaking) which serve to dry the body. Unless otherwise stated, 
the activities listed below do not differ from Meyerrieck's 
descriptions. The behaviour of young birds is dealt with in 
Section 6. 

Body-shake. The bird extends its neck, ruffles all con­
tour feathers, rapidly shuffles its wings in and out a short 
distance from its body, then gives a rotary head-:-shake. The 
wing movements are clearly alternate and tail movements are 
absent. 



Wing-and-leg stretch. The leg and wing on one side are 
extended outwards, posteriorly and ventrally, the bird's weight 
being shifted on to the opposite foot. Almost identical to 
McKinney's (1965) illustrations. 

Both-wing stretch. The head and neck are stretched for­
ward and down while the wings, still folded at the carpal joint, 
are raised above the back. Very similar to McKinney's (1965) 
illustrations. 

Jaw-stretch. The bird'raises its head, ppens its jaw and 
may make swallowing movements. In young birds, the movement 
is very common on awakening, suggesting that it is analogous to 
mamalian yawning, although this is not generally accepted. Jaw­
stretch as described by McKinney does not occur in Ardeidae. 

Scratching. The neck is partly extended and the foot is 
brought direct ("vornherum") to the head. Scratching is pro­
longed and vigorous (20 bouts averaged 16 sec.) and always 
performed with the pectinated claw of the second toe. 

Bill-wiping. 
down on the perch. 

The slightly open beak is scraped up and 
No left~right alternations occur. Rare 

in A. ibis, this activity is common in Egretta garzetta, pre­
sumably because the latter feeds on fish and frogs. 

Oiling preening. The head is oiled by r1,;1.bbing the "chin" 
and "face 11 on the exposed oil gland. Much commoner are the 
oil-distributing movements in which head and neck are vigor~usly 
rubbed and rolled over the back and area around the humerus. 

Nibbling preening is the commonest comfort activity. No 
particular sequences were noticed although Meyerriecks details 
this. Particularly when longer feathers are being dealt with, 
nibbling is supplemented by a flicking movement in which the 
feather is rapidly drawn through the bill. Under-wing preening 
occurs in all three egret species and does not differ from 
Meyerriecks description and illustration. The only other 
family in which this activity has been recorded is the 
Ciconiidae, which suggests a close relationship between the two 
groups, as comfort movements are .phylogenetically very conserva­
tive (e.g. Johnsgard 1965). Allopreening does not occur in 
A. ibis, although a pair-display, named here Back-biting and 
dealt with further in Section 3.~, has been incorrectly described 
by Harrison (1965) as mutual preening. Ritualised preening, 
probably a displacement activity, is described in Section 3.8. 
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Bathing. On the single occasion on which bathing has been 
seen, an A. ibis standing in shallow water suddenly and briefly 
plunged its head under water, then gave 4 or 5 typical wing­
thrashing movements (McKinney 1965) before resuming immobility. 
This was repeated 4 times in 9 minutes, during which the bird 
was joined by another. A noticeable feature of the incident 
was the total absence of repeated head-dips, ruffling, preening 
and general excited movement which is characterist~c of bathing 
in other families. Dust-bathing does not occur, which probably 
reflects the semi-aquatic origins of the family. 

Gular Flutter. Fapid fluttering movements of the throat 
occur during hot weather. The beak is held slightly open and 
observations on young birds clearly show that the fluttering is 
due to movement of the hyoid. The activity is very common in 
nestlings which are still featherless,. Sunbathing has not been 
seen in adult A. ibis, but occurs in adult Egretta garzetta and 
E. intermedius and in the young of all three species. Young 
A. ibis possess a number of behavioural temperature-regulating 
mechanisms, -described in Section E.l). 

2.4 Predation and Predator-responses 

Predation plays an unimportant part in A. ibis' biology. 
Only once in two years was any suggestion of predation on adult 
birds seen; an individual apparently killed and eaten by an owl. 
During the b~eeding season, both eggs and young are destroyed by_ 
predators, but the mortality incurred represents only a fraction 
of the total. Overall figures on mortality of eggs (17.6%) and 
young are presented and discussed in Sections 5.6 and 6.2. 
There is no way of determining the numbers of eggs and young 
destroyed by predators alone, but my impression was that the 
percentages were less than 10% in both cases. In addition, 
most chicks eaten by predators are less than 10 days' old, and as 
massive•·mortality due to starvation occurs between the 6th and 
20th days (Section 6.22), the predators are in effect removing 
numbers of chicks which are due to die shortly. The overall 
effect of predation on breeding productivity in A. ibis is there­
fore slight. This is based on observation at a limited number 
of colonies, but predation may be far heavier in Central Africa, 
where there are greater numbers of raptors. Surprisingly, 
Teal's (1965) figures showed that predation in 4 other Ardeidae 
in one u.s.A. heronry was heavy: up to 40% of eggs and young in 
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the smaller species. It is possible that,a selective effect of 
greator predator-pressure in Africa has produced relatively 
efficient predator-responses in A. ibis. 

No indication of predation by mammals has been noticed, 
despite the fact that two species of Viverridae were present in 
the vicinity of the Paarl colony. In the case of. animals which 
rely largely on olfaction to locate prey, the dirt and stink of 
a heronry must be an effective deterrent. Responses to predatory 
mammals have been observed in detail only in tame nestlings, and 
are therefore dealt with in Section 6. 

On only one occasion has a raptor been seen to interfere 
with nesting A. ibis; an eagle (Stephanoaetus coronatus) which 
spent 30 minutes in a colony, making numerous flights· among the 
trees. Every time the eagle moved, most A. ibis nearby res­
ponded with an uproar of Kaaah calls (Section 3.94), although 
many birds remained Alert. Some adults and nestlings threatened 
the eagle with full-intensity Forward Displays, but there was no 
mobbing such as occurs 
approached the eagle. 
away from the raptor. 

in many Passerines for the birds never 
At the same time few individuals flew 
The great outburst of noise every time 

the eagle performed intention movements of flight probably has 
a distracting effect, for it left without any prey. Althoug~ 

it cannot be proved that the eagle was hunting·, it looked around 
continuously and made many short flights at perched A. ibis, 
which usually vacated their perches at the last moment. 

The greatest single advantage of A. ibis' gregarious 
roosting and nesting habits probably lies in protection from 
predators, for gregariousness pro~ides a very effective warning­
system and the above example suggests that responses by numbers 

, of A. ibis may have a repelling effect on some predators •. Feed­
ing A. ibis are frequently startled by owls, smaller raptors and 
crows if they suddenly fly overhead, but the disturbance always 

,.. 
dies down rapidly. 

At the Paarl nesting colony the chief (and possibly only) 
predator was the Ardeid Nycticorax nycticorax. The total 
mortality due to predation was estimated to be less than ;1..9:% of 
eggs and young, but since there were only about 40 pairs of 
N. nycticorax breeding at the colony, as compared with 2800 to 
3000 A. ibis nests, the former species. had a considerable effect 
on the l~tter if their relative numbers are taken into account. 
In some areas, such as parts of the U.S.A., N. nycticorax is 
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very abundant, and where it breeds in mixed colonies with 
A. ibis, could become an important factor limiting the latter 
species' spread. 

Most A. ibis nests are never left unguarded from the start 
of incubation until the chicks are 12 to 19 days old. As 
A. ibis are not intimidated by N. nycticorax and pay little 
attention to them unless within the individual distance (Hediger 

1950), the latter species is only able to take eggs and chicks 
either when nest-owners are perched relaxed next to the nest, 
or have first been disturbed by humans. N. nycticorax have 
twice been seen to kill and swallow unguarded A. ibis chicks 
about 14 days old, whose parents had recently ceased to brood 
them. AN. nycticorax perched near a vulnerable A. ibis nest 
will suddenly dart to it, grab an egg or chick (sometimes 
knocking it out and losing it) and fly off. Immediately it 
notices, the parent aggressively chases the fleeing predator, 
but never pursues it more than a few metres. On one such occa­
sion, a number of A. ibis nearly gave loud Kaaah alarm-call~s but 
apart from this no special predator-response by A. ibis towards 
N. nycticorax has been noticed. I obtained the impression that 
A. ibis is slightly more aggressive towards N. nycticorax than 
towards conspecifics, but apart from this it responds to the 
latter species as it does to any other Ardeid. Presumably these 
two species have not existed sympatrically long enough for more 
efficient predator-recognition to have evolved in A. ibis. A 
predator like N. nycticorax which is not :recognised as such by 
its prey possesses a tremendous advantage, for the major problems 
of stalking and/or chasing are minimised. 

Cott (1946), in a majo~ study of visibility in rela~ionship 
to edibility, rated A. ibis as one of the most conspicuous bird 
species. of all (10 points out of 10), yet by a number of tests 
found it also to be highly palatable (19 points out of 20). 
This completely contradicts the normal inverse correlation 
between visibility and edibility, and A. ibis, together with one 
other species (Ciconia ciconia), form"outstanding exceptions to 
the general relationship''. There is obviously no selection by 
predation in favour of·:cryptic coloration in A. ibis,J so as a 
corollary, predation must have played a part in the evolution of 
A. ibis' behaviour, particularly its greparious roosting and 
nesting habits. It was not possible to test the adaptiveness 
in relation to predation of A. ibis' behaviour, as Tinbergen 
(in press) has d~ne for Larus ridibundus, simply because predation 
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was so infrequent. As most A. ibis nests are easily accessible 
to all birds of prey and smaller mammalian predators, and as 
the species does not have specialised ''mobbing" responses, 
the deterrent effect on predators of prey numbers per se must 
be great. 
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3. DISPLAYS 

3.1 Introduction. 

3.11 Definitions 
By definition, displays are "those peculiarly standardised 

and often exaggerated performances, including all vocalisations 
and many movements and postures, which have become specialised 
and modified as social signals or releases 11 (Moynihan 1955). 
This process of specialisation is known as ritualisation. In 
practice, it is frequently a matter of personal opinion whether 
an activity acts as a social signal or not and in fact both 
Ficken (1966) and McKinney (1965) recognise this difficulty, the 
latter adopting arbitrary standards 'to distinguish between them. 
In addition there are no objective criteria for judging whether 
an activity is ritualised or not, for it is clear that displays 
exist at different stages of evolution, some highly ritualised 
and others very similar to the activities from which they are 
derived. Since there appears to be no way of escaping these 
problems the above definition, although not completely satis­
factory, is retained and the word "display" will be used for 
~11 activities which are apparently ritualised. 

There is a great deal of variation in the. use of the word 
"posture 11 in the bird behaviour literature. In addition, it 
implies a static attitude and since all A. ibis displays except· 
two involve movement, the word "posture" is avoided here. This· 
stud;y follows the convention of listing displays as a series of 
distinct species -characters. ·whi~e .this system facilitates 
description it tends to obscure the large number of behaviour 
patterns which are not readily assignable to one display or 
another, a difficult point dealt with so far only by Moynihan 
(1966) .and Dane~.~ (1959). 

3.12 Display analysis 
Following accepted practice, each dispiay has first been 

described, then analysed in terms of: 

(a) causation (and where possible the factors causing cessation 
as well); 
(b) function; 
(c) evolutionary origins. 
In addition, section 6 includes points on 
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(d) the development of some behaviour patterns. 

The following system is based on Hinde (1955), Tinbergen 
(1959) and Baerends (1962). 

(a~ Causation. The exact external factors causing (i.e. 
releasing) a display should ideally be found by experiment. In 
an observational study, it is sufficient to describe the environ­
ment situations in which each display occurs. 

Internal factors. Work on a number of species (e.g. in 
Andrew 1961·, Hinde 1955, Marler 1956:t, Morris 1956, .M6yiliha.n , 
1966,) has shown that all displays are simultaneously motivated 
by two or more tendencies, which have been defined as ''the readi­
ness to show a particular type of behaviour, as observed under 
natural conditions" (Marler l956a). By convention, the three 
"major" tendencies are fear, aggression and sex, with hunger, 
nest-building and parental tendencies of lesser importance. 
The relative strengths of these tendencies in a display may be 
assessed from three sources. 

(i) The behaviour which is shown during and immediately before 
and after the display, e.g. withdrawal indicates fear, attack 
indicates ~ggression. 

(ii) The context in which the display occurs. E.g. a female 
I . 

attracted to an unmated male is assumed to be ·sexually motivated. 

(iii) Some display components form ~ery useful indicators. 
For instance, A. ibis has an extremely wide range of crest posi-. 
tions (Section 3.2 and figure 3), which provided such highly 
sensitive tendency-indicators in agonistic situations that it 
was not necessary to consider any other components when esti­
mating the balance between fear and aggression in a display. 

(b) Function. Outward responses to a display are in some 
cases obvious. Hormonal effects, while equally important, 
cannot be investigated in an observational study. Remarks 
on the ultimate biological function of any pa~ticular display 
are to a large extent speculative. 

(c) Origin. All displays are derived from simpler, unritualised 
activities. The origins of some display components, particularly 
those associated with threat, are obV"ious. The homologies of 
highly ritU~lised patterns are investigated by two methods. 



14. 

(i) The individual components of the display are compared with 

those of all possibly homolous activities in the species. The 
greater the similarity between the components of two displays, 
the more closely these displays are assumed to be related. 

(ii) If two activities have similar internal and external and 
external causal factors, they may be homologous. 

3.13 Display frequency 
Since 1900, A. ibis' range has expanded tremendously, the 

most striking aspect of the species' spread being its establish-. . 
ment in America, where it has occupied an estimated two million 
square kilometres since 1930. One aim of this study is to 
provide material for a comparison between the African and the 
American populations of A. ibis, for it is very likely that the 
courtship displays of the two populations willt:eventually 
diverge. Dobzhansky (1951), Hinde (1959), Mayr (1963) and 
many others have recognised the importance of courtship displays 
as isolating mechanisms. Se~ectiGn for specifi~ distinctiveness 
of isolating mechanisms must:be particularly strong in colonial 
nesters which breed in immediate proximity to a number of related 
species. 

It is widely accepted (e.g. Dobzhansky 1951) that selection 
for divergence follows sympatry. Since A. ibis breeds in 
company with a compJ.etely different set of. spe.cies (excepting 
Nycticorax nycticorax) in African and American heronries, the 
requirements. for specific distinctiveness of displays must 
differ in the two populations. In addition, several workers 

(Perdeck 1958, Blair 1955, Crook 1963, 1964) have stressed the 
role of ecological factors in bringing about display changes, 
and it is already known that variations of a species' behaviour . . 

in different parts of its range may occur in response to 
environmental factors (Curio 1961). 

Following on this , the patterned movements of displays 
are to a large extent species-constant and stable, but their 
occurrence is influenced by the external situation and by 
hormonal .states. Hence the frequency of occurrence of a dis­
play must be more plastic than its physical appearance, so will 
be the first feature of ·a display to be altered. 

For this reason, most display descriptions are accompanied 
by figure~ on their incidenc~. The figures (table 1) were ·all 
obtained from detailed time-scores for individuals whose sex 
and stage in the breeding cycle were known. Only time-scores 
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for individuals which had been observed for at least 10 conse­
cutive minutes were used, so they represent only a fraction of 
the total observation time, since the majority of notes on un­
mated and recently paired birds were fragmentary. In obtaining 
averages, care has been taken not to group different phases 
which might not be comparable. 

Several displays, all part of a continuous series of 
behaviour 1)a tterns, are grouped under this heading. In all 
A. ibis agonistic disr1lays the crest-feathers provide accurate 
tendency-indicators, so will be dealt with in detail first. 

Figure 3 illustrates 9 nodal points in the range of 
ve.ria tion of crest positions and abundant evidence· (below) 
indicates that each posit~on is produced by a different combin-
ation of fear and aggressive tendencies. Given any crest 
position, one c~n usually infer a bird's motivational state and 
predict the ensuing behaviour and effect on other: birds. The 
system does not apply when sexual tendencies are present and in 
"reversed" displays such as Stretch ~'igure 3 illustrates birds 
in breeding plumage; the crest feathers of non-breeding birds 
are shorter but their movements similar. 

Position 1 is characteristic of birds which are totally 
relaxed and inactive, usually while on the nest site: fear 13-nd · 
aggression very low, if present at all. 

Position 2 is given prior to Forward Display, while walking 
towards a trespasser or when weakly threatening another indivi­
dual: fear very low, aggression moderately high. 

Position 3 represents full-intensity threat, the b~rd 
advancing towards another and either repelling it or becoming 
involved in a fight: fear very low, aggression very high. 

Position 4 is characteristic of resting birds which are 
aware of the nearby presence of a human, and also occurs in 
birds resting on the ground: fear moderate, aggression very 
low or absent. 

Position 5 is characteristic of what can best be termed 
"curiosity"; unmated females peering at unmated males (des-. 
cribed in Section 5.31); nestlings staring at an unfamiliar 
object or potential source of danger: all situations presumably 
representing approach-retreat conflic·t wi tb moderate fear and 



· FIGURE 3~ Crest positions: 
explanation in text. 
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FIGURE 4. Distribution of scalp feathers of an 
adult. male A. ibis. Each circle 
represents a single follicle. Figures 
denote total number of follicles per 
5r:m.m. X 10 m.m. rectangle. 
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aggressive tendencies. 

Position 6 is characteristic of territory-defending birds 
which have just threatened in return: fear moderate, aggression 
high. 

Position 7 occurs in birds highly conscious of an approach­
human or predator and usually precedes flight: fear high, 
aggression low or absent. 

Position 8 occurs in birds which are remaining on their 

sites despite the proximity of a predator, and in non territory­
holding birds which remain on a perch despite high-intensity 
threat by another bird: fear high, aggression moderate. 

Position 9 is characteristic of birds involved in high­
intensity mutual threatening causing balanced conflicts in which 
neither bird retreats or advances for several seconds: fear and 
aggression high. 

It is clear from the illustration that the pilomotor 
muscles of the anterior and posterior regions of the•crest are 
differently motivated, with erection of the anterior feathers 
inhibited by fear tendencies and erection of the posterior crest 
caused by moderate to high aggressive tend~ncies. Fear tenden­
cies have little effect on the posterior crest and aggressive 
tendencies have little effect on the anterior crest. This is 
similar to the situation in the Stickleback Gasterosteus where 
erection of the dorsal spines is associated with attacking and 
erection of the ventral spine with the fleeing (van Iersal 
1953). The dichotomous nature of the crest movements are 
reflected to some extent in the anterior-posterior distribution 
of the scalp feathers, shown in figure 4. Meyerriecks states 
that "there is great variation in crest-elevation" but did not. 
notice any functional and motivational differences between the 
anterior and posterior regions. 

Most agonistic displays are orientated towards another 
individual arid this is a major cause of variation, for the form 
of a display depends on whether the other bird is on a higher 
or lower plane, near or far, on its nest or not. Selection for 
"typical intensity".or display distinctness in A. ibis' agonistic 
displays~ appears not to have been strong, possibly because the 
species is not highly aggressive and fighting ~s uncommon. 

Figure 5 illustrates 6 skeletal attitudes in .agonistic 
displays. For the reasons stated above, any separation of 
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thes.e displays must be arbitrary, but four are distinguished 
here, chiefly in order to simplify description. 

3.21 Forward Display 

Forward Display includes a wide range of skeletal and 
feather attitudes, all characterised by the fact that they are 
always directed' at another. individual, and have a distance­
increasing effect (Tinbergen 1959). Little attention has been 
paid to Meyerrieck's inconsistent system of agonistic display 
naming; (for example both figures 8 and 37 (in Meyerriecks) 
are labelled "Forward Display",· yet the illustration in figure 

37 is obviously far more similar to figure 35, which is labelled 
"Aggressive Upright Display", than it is to figure 8). 

Forward Display in A. ibis contains the following 
components:-

1. Crest positions 2, 3, 6 or 9. 

2. Neck feathers, pectoral and scapular plumes partly to be 

fully erected. Sometimes the crest. and scapulars are under the 
same neural control, for on occasions all their up-down move­
ments are exactly synchronous. 

3. Neck may be partly retracted into the shoulders (figure 5, 
position c), extended anterior and upwards in.an S (position A) 
or posteriorly of this (position b). (The more retracted and 
posterior neck indicate higher fear tendencies.) 

4. The beak is directed slightly downwa~ds and opened at high.:.. 
er intensities. 

I 
5 • The bird may slowly pace stiff-legged towards its opponent 
(crest position 2 or 3). 

6. The bird stabs at its opponent with the neck and beak 
(86% of 116 cases). Contact was made in only 4% of observed 
cases, but probably occurs more frequently in unmated males,. 
which sometimes fight over territories. In Forward Displays 
between birds on adjacent nests (usually crest positions 6 or 9), 
the birds very rapidly lunge at each other a few (2 to 11) times, 
each bird drawing back as the other stabs and vice versa (figure 
6). This is not overt attack but a h;ighly ritualised ceremony, 
for in very many cases the birds are capable of striking each 
other if they stabbed simultaneously, but they do not. Skead 
( 1966) also noticed this. (The distance· betwe€n A.- ibis' brood­

-patch, which is in the centre of ·the nest, ·and the beak tip. is 



FIGURE 6. stab-and~counterstab agonistic encounters between 

birds on neighbouring nests. 
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FIGURE 7. ~he wing-beat component of Forward Display. 
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3b to 40 em. Many nests have their centres less than 2 X 30cm. 
from their nearest neigh.bour' s, yet only· once in many hundreds 
of observations has one sitting A. ibis been observed to strike 
another). This ritualised stab-and-counterstab only·occurs 
intraspecifically, for A. i.bis and Phalacrocorax africanus on 
adjacent nests have no such inhibitions towards each other and 

frequently peck and bite each other's heads. 

7. Simultaneously with the stab, the bird gives a brief, harsh 
"raa" call. During the period when the bird'f3 soft parts are 
red, (::;ection 5.1) this is replaced by a muffled, gulping "rolk" 
call, ( "thonk", Skead 1966), the~/functional significance of which 

is discussed in section 5.31. 

8. - Simultaneously, the wings are partly spread and one forward 
and downward beat made (48% of 116 cases);' (figure 7). The 
wings may be held extended for several seconds. 
ciated with crest position 3. 

Usually asso-

9. In a minority of cases, the bird supplants its opponent by 
flying directly towards it (crest positions 3 or 6). Aerial 
fighting rarely occurs; one bird flies directly at another which 
flies tip to meet it, the two colliding in mid air; very similar 
in appearance to fighting in Leucophoyx thula (MeyerrieQks). 

10. Very rarely, but particularly during extra-pair copulation 
(Section 5.92), two birds will fight in bodily contact with many 
pecks and wing-beats. 

Figure 8 gives the frequency of changes in Forward Display 
which occur during the course of nesting. Mutual stab-and­
counterstab encounters (above) were recorded as single displays 
by each bird. The histogram shows that males are most aggress­
ive before egg-laying and during the early stages of incubation 
but that as incubation proceeds their Forward Display frequency 
declines, rising slightly again after the eggs hatch. Females 
give relatively few l!"'orward Displays during pair-formation but 
become slightly more aggressive towards other birds as incubation 
proceeds, and from the second half of incubat~on onwards .are 
more aggressive than their mates. The sharp rise in display 
frequency after the eggs hatch must reflect a rise in parental 
tendencies, for there is no corresponding change in the daily 
attentive pattern (section 5.83). Increased aggressiveness 
after egg-laying is also found in Kaaah calls. 

Although direct comparisions are not possible, A. ibis 
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WITHDRAWN 
CROUCH 

INTRUDER STAYS", 
BUT AGGRESSION OF 

DEFENDER WANES 

FIGURE 9. 

Intruder approaches 
within individual 

distance. 

l 
INTRUDER 
FLEES 

. (usual) 

r-----------------~~ INTRUDER ATTACKS 
DEFENDER, WHO FLEES 
AFTER A FIGHT 

Diagram of the relationsh±p between 
Forward Display and the four chief 
factors which "switch it off". 
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appears to threaten considerably less frequently than do other 
colonial nesters for which fig~res are available, such as~ 
bassana, whi_ch threatens approximately five times as frequently 

as A. ibis d6es (Nelson 1965). 

Cause. As inferred from the crest positions, the display 
is characterised by high aggressive tendencies in conflict with 

fear tendencies of varying strength. The usu.al ext'ernal 
releaser is violation of the bird's individual distance, (Hediger 
1950), whether it is defending a nest, a territory prior to 
mating, or a perch at a con~unal roost. The incidence of 
Forward Displays is affected by a number ofr::social factors 
discussed in sections 5.3 and 5.9, where they have greater 

relevance. One point of interest is that aggression between 
paired birds only occurs in exceptional circumstances. 

This is one of the few displays where the factors causing 
cessation are readily apparent. In figure 9 the relationships 
between the chief releaser and the four chief "switch off" 
factors are illustrated diagramatically. The point to note is r­
that appeasement or submissive displays which are admittedly 
infrequent, rarely "switch off" aggression in an agonistic 
encounter, and that aggression normally only ceases when the 
distance between two reacting birds is increased. On one · 

occasion, a male A. ibis threatened a nearby Egretta intermedia 
w"ith about 18 high-intensity Forward displays in rapid succession 
(5 in succession was the most that had previously been obse~ved 
in any similar situation), but did not acttaally approach it. 
The larger Egretta. did not retreat or show any response at all, 
as an A. ibis would have done, which neatly demonstrates that . 
Forward Displays are normally only "switched off" when one bird 
retreats. 

Situations related to :the above can frequently be seen 
between adult and young A. ibis. Adults almost invariably 
retreat when threatened by nest-defending.chicks, even though 
they could easily overcome the chicks in a fight. Both the 
above examples illustrate strikingly that the appropriate 
response to a display is just as highly ritualised, and just as 
important in the species' social organisation, as the actual 
display components are themselves. 

Overt fear in a bird (crest position 7), as apposed to its 
actual retreat, does not inhibit aggression, for on se~eral 
occasions ~- bird has been seen to catch a leg or wing in a 
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branch while escaping from an aggressive bird which continued 
to attack and peck it. Head-flick (section 3.7) is of uncer­
tain signigicance as an inhibitor of aggression. 

Function. Forward Display is a threat display which 
serves to maintain individual distances and to prevent nest 

' sites from becoming indefinitely compressible. All feather 
components serve to increase the bird's apparent size, and most 

other components (3, 4, 5, 6, 8 and 9) are intention-movements 

of:'attack (below) which combine to provide unambiguous signals 

of aggressiveness. As elaborated above, a b±rd's crest posi­
tions usually enable one to predict its behaviour over the r 
ensuing few seconds. If this is the case for human observers, 
then within the species the crest must function as a highly 
sensitive tendency-indicator, enabling one bird readily to 
recognise another's intentions, thus helping prevent.unnecessary 

conflicts." 

Noble and Wurm (1942) found that the lanceolate head plumes 
of Nycticorax nycticorax serve to strengthen the pair bond, as 
removal of the male's plumes caused the female to become less 
responsive. Crest erection in.A. i~is has a distance-increasing 
effect, which illustrates the dangers inherent in assuming that 
homologous structures have similar functions. 

Origin. Most of the skeletal movements of Forward Display 

can be interpreted as intention movements of pac~ing at or 
walking or flying towards another bird. The S-shaped neck is 
a pre para tory position for pecking, as:; is the downward-pointing 
beak, while the wing-beat component is an intention movement of 
flight. The last-mentioned is the only skeletal component 
which is not a functional prerequisite for pecking, so must be 

the most highly ritualised component. 

3.22 Supplanting Run 

This display is performed only on the ground by resting 
or feeding birds, where it replaces Forward Display functionally. 
With neck retracted, body axis about 30° above the horizontal, 
and with crest positions 4 to 2 (figure 3), the displaying 
bird runs at another with stiff-legged strides (figure 5, 
position e)~ Supplanting runs usually occur when two birds 
compete for individual food items, wi~h one bird chasing another 
for one or two metres, and_have also been observed in 20 - 30 
day nestlings on the ground. The display.also occurs in 
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gatherings of birds which sometimes occur at midday, when some 
newly-arrived birds are supplanted··in the above manner. How­
ever, in all the above contexts the display is unusual, so it 
plays a minor part in the species' biology; for this reason 
the degree of ritualisation appears low, with the display 
little removed from low-intensity overt attack. If a supplant­

ing run does not cause the opponent to retreat, both birds 
U.sually fly at each other and clash briefly, giving low-intensity 
"raa" calls. The incident·which Almond (1955) describes was 
presumably one of these. 

3.23 Withdrawn Crouch 

This is very similar in appearance to the display of the 
same name which Meyerriecks describes in Butorides virescen,s. 

The bird suddenly crouches (figure 5, position d), with body 
horizontal, full~ flexed legs, slightly raised scapulars, neck 
~etracted and crest positions 7, 8, or 9. Withdrawn Crouch 
is only given in response to Forward Display by another bird 
iriuilediately above_ it. ·The crest positions indicated.high fear 

tendencies in conflict with low to high aggressive tendencies. 
The display probably functions as an attack-inhibitor but occurs 

so infrequently that it must be of minor importance in this 
respect. Several components of Withdrawn Crouch are very simi­
lar to the downward movement of Stretch (section 3.3): flexed 
legs; retracted neck, beak pointing up and crest erect so it is 
very likely that the display serves as a·"reversed movement" of 
Forward Display as Stretch does. A full discussion of the 

subject appears in section 3.3. 

3.24 Alert 

Alert represents one end of the spectrum of agonistic 
displays. It is characterised by upright stance, erect neck; 
fully sleeked plumage and bill tilted above the horizon~al 
(figure 5, position f, and figure 10). It ·is elicited by the 
presence of humans or predators, is very common in feeding birds, 
and seldom occurs in interspecific encounters. The crest 
position indicat~s high fear and very low aggressive tendencies. 
Birds will often respond to Alert in one of their numbers by 
following suit, so that the attitude acts as an alarm signal. 
I~ also has the obvious non-signal function of making the bird 
taller, thus enabling it to see further. 
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3.3 Stretch Display 

Stretch Display occurs in unmated males, is absent in 
unmated females, and is performed by both sexes for the duration 
of the pair bond. Typically, Stretch Drisplay contains the 
following components, illustrated in figure 11. 

1. The bird stretches head and neck vertically upwards, 
with legs about' one-quarter flexed and body at an angle of 

about 45° to horizontal (positions la, 2a, 3a in f'igure 11). 

2. Crest is fully depressed, scapulars partly depressed. 

3. After half a second or less in this position, the bird 
suddenly retracts its neck slightly and flexes its legs, so 
that the body is tilted forwards and downwards in one smooth 
movement into positions lb, 2b or 3b. Simultaneously, the 
scapular plumes are fully raised. The beak remains at an 
angle above the horizontal. 

4. The call which accompanies the display is variable. 
Unmated males typically give one ir more soft "ow" notes at the 
apex of the stretch movement, each note being accompanied by a 
slight downward-bob, then a soft crooning "rooo" call on the 
main downward movement. Either the "ow" or the "rooo" notes 
may be weak or absent and 37% of 27 Stretch Displays in. unmated' 
males were inaudible. 

Females seldom perform the fully intensity.Stretch described 
above. Normally, a paired female performs a brief downward­
squatting movement with neck retracted (position 3a arid b, in 
figJre 11), head and beak pointing upward, crest flattened, 
scapulars raised, and re,rely with e. "rooo" call. For the 
duration of the pair bond, Stretch components are present in 
greeting ceremDnies, described in detail in section 3.01. 
Once again, the components of squatting, upward pointing beak, 
flattened crest and raised scapular plumes are present. Appro­
ximately at the stage when the birds' beaks fade from orange to 
yellow, the call accompanying. Stretch gradually changes from 
the soft "ow - rooo" to a harsh "aah", simile.r in tone to the 
harsh "raa" of Forward Disr>lay ·but more drawn out and occurring 
a quite different situation. 

The displaying bird seldom re-orientates its body towards 
its mate as Meyerriecks fourtd to be th~ case in Butorides vires-

In A. ibis, Stretch.never contains swaying components as 
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FIGURE 11. Stretch Display: three variations •. 
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in B. viresceus, although the swaying movements which are very 
common in unmated male A. ibis (section 5.31) may be homologous. 
The displays' frequency is highly variable, so the figures 
given in table 1 are of doubtful significance. In paired birds 
female Stretch far more frequently than males do. 

Cause. The majority (67% of 49 in females, all 3 in 
males) of recorded Stretch Displays in paired birds are 
released by the mate's approach, whether it had been perched 
only one metre distant, or returning to the nest after a pro­
longed absence. The two situations are so similar that they 
have not been treated separately. In contrast to paired birds, 
the majority of Stretches in unmated males seem spontaneous and 
are not given in response to any environmental change apparent 
to the observer. In addition, table 1 shows that the display 
is far more frequent when there are no unmated females nearby, 
situations· which are characterised by relative inactivi~y on 
the part of males. 

Stretch is never accompanied by advance or withdrawal on 
the part of the displaying bird, and the display is never 
elicited by threat by the male or any other bird so fear and 
aggressiveness tendencies are presumably low or absent. If 

• agonistic tendencies play a minor role, then it is axiomatic 
that sexual tendencies are present. This is· supported by 
evidence in section 5.4, for Stretch by the female is frequently 
immediately followed by copulation and (apart from. Rickrack), 
Stretch is the only display which ever occurs inmediately before 
copulation. 

Function. Since it is inconspicuous in comparison with 
other common displays in unmated males (Chatter, Wingspread, 
Flap Flight Display), Stretch cannot have an important adver­
tising function. In paired females, it often acts as a soli­
citing display leading to copulation, as shown by the figures 
and description in section 5.4. On these grounds, Stretch can 
be classified as the chief distance-reducing display (Tinbergen 

1959) in A. ibis. 

Several authors (Darwin 1872, Hinde 1952, Morris 1954, 
Marler 1~56) have mentioned that displays which contrast greatly 
in appearance usually encode completely different signals. 
Stretch and Forward Display in A. ibis provide a classical 
illustration of this principle; the former is sexual and 



TABLE 1. Frequency of some A. ibis displays in displays per hour. 
- denotes display not observed. I denotes details in. text 

sample 
stage of number of time Forward Stretch 

sex breeding individuals (hrs. mins) DisplJiY Display 

male unmated 16 7h. 25m. 7.7 0.4 
(female 
present) 

male unmated 12 14h. 44m. 0.8 4.8 
(female 
absent) 

male first day of 6 3h. 22m. I I 
pair-formation 

male remainder of 
pair-formation 27 42h. I I 

female unmated 3 lh. llm.; - 'I 
female first day of 6 3h. 22m. I I 

pair-formation 

female remainder of 27 49h. I I 
pair'"":'formation 

Flap 
Flight 
Display 

8.1 

9.7 

8.7 

0.4 

10.0 

-

0.02 

~ -- ~- --- --- --- -------~-~-

Back- Twig- Wing-
bite shake touch Chatter 

- 14.7 43.4 12.6 

- 11.0 15.2 5.3 

4.8 3.0 2.1 7.8 
! 

0.7 0.02 0.2 0.1 

- 0.9 55.8 0.9 

3 .o - 0.3 3.3 4.2 
I 
i 

0.5 0.04 0.04 0.04 ! 

-------- --------- - - -------
___ __j 



TABLE 2. Comparison of the components of Stretch and 
Forward Displays 

Forward Display 

1. crest partly to fully 
raised 

2. head and beak 
point downwards 

3. loud, harsh call 

4. scapular and pectoral 
plumes raised 

5. neck feathers raised 

6. forward lunging 
head and neck movements 

7. displays always~directed 
towards another bird 

8. bird approaches 
opponent 

'9. wings spread 

Stretch Display 

crest fully 
depressed 

head.and beak 
point upwards 

soft, quiet call 

scapular and pectoral 
plumes raised 

neck feathers flattened 

head and neck first 
extended vertically, then 
retracted 

no marked orientation in 

relation to another 
bird 

bird crouches 

wings closed 
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distance-reducing, the latter is overtly aggressive and distance­
increasing. (An exception which proves the rule is discussed 
in £ection 5.31). Table 2 compares individual components of 
the two displays, showing that in almost every case tbe attitude 
or movement of one display is the complete opposite of the 
corresponding component of the other. Stretch is therefore 
said to consist of reversed movements of Forward Display (e.g. 

Marler 1956). 

Origin. Stretch Displays, all clearly homologous to one 
another, have been described in all Ardeidae which have been 
studied in detail so far; Ardea. cinerea (Verwey 1930), Butor­
ides virescens, Dichromanassa rufescens, Egretta thula, Ardea 
herodias (Meyerriecks), Florida caerulea (:Meanley 1955), Ardeola 
ibis, Egretta garzetta, E. intermedia, (this sltudy), Ardea 

purpurea, (pers. obs.), A. melanocephala (North 1963). It is 
therefore safe to assume that the display occurs in all Ardeidae. 
If Stretch is universal in the Ardeidae, it must have evolved 
very early in the families' history. (Meyerriecks describes 
stationary and Extended Stretch Displays but, in Ardeola ibis 
at least, these forms just represent points in the display's 
range of variation, so s~paration is not justified.) 

Daanje (1951), referring specifically to Ardea cinerea, 
states that Stretch is derived from the intention movements of 
takeoff. This is supported by slow motion films taken of 
Ardeola ibis. The downward-crouching phase ("bow") of a take­
off sequence (figure 1) is similar to the crouching movement of 
Stretch in many respects; stro~gly flexed legs, forepart of 
the body tilted downwards, head and neck partly retracted. 
Daanje's explanation is therefore almost certainly correct, but 
deals only with the downward-crouching movement of Stretch and 

·not with the more characteristic upward-stretching movement. 
The behaviour of Egretta garzetta and E. intermedia (section 7) 
during greeting ceremonies indicates the origin of the upward­
stretching movement(s) of Stretch. In both these species, the 
bird on the nest never performs a Stretch Display as in A. ibis, 
but stands and extends its neck up towards its mate, with bill 
and head pointing upwards, always re-orientating to face its 
arriving mate. It is quite clear that these neck-extended and 
head-up movements give the bird binocular vision of its mate. 
In addition, identical movements were frequently noticed in 
tame young A. ibis when they stared intently at some novel 
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FIGURE 12. Illustrations of the ventral positions of the 
eyes and the field of binocular vision in A. ibis 
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object or source of distur·bance. 

The eyes of all Ardeidae are situated slightly ventrally 
and consequently, as figure 12 shows, the field of binocular 
vis~on lies below a horizontal plane passing through the head. 
It is therefore likely that the beak-up .and upward-stretching 
components originally evolved as movements whereby the. bird 
watched its mate closely. The movements of greeting still 
serve this purpose in Egretta, but in A. ibis Stretch is seldom 

. orientated towards its mate. 

The present author is in full agreement with Daanje's (19)1) 
opinion that the downward-crouch of Stretch is derived from. the 
intention movements of flight. It is concluded that the "bow" 
of takeoff became ritualised because it provided an unambiguous 
signal of non-aggression in situations where -this is required 
(greeting and copulation). Additional components such as the 
flattened crest and soft call.evolved for the same reason. To 
summarise, Stretch probably originated as the attitude necessary 
for binocular vision, immediately followed by appeasement crouch­
ing, derived from the intention movements of flight. These 
same principles can be used to explain a display in young birds 
(described and illustrated in section 6) in which nestlings 
rapidly extend and retract their neck several times when greeting 
each other •. 

J.4 Flap Flight Display 

Flap Flight Display in A. ibis is almost identical in 
appearance to the homologous display in Butorides virescens 
(Meyerriecks). F.F.D. is a slow 4isplay flight of 2 to 10 
metres, usually given only in the immediate vicinity of the 
territory. During the two days immediately before pairing the 
great majority of flights by both sexes in the colony have F.F.D. 
components. The following·components occur. 

1. Deep, exaggerated wing beats which produce loud 
"thud 11 sounds, the display • s most charact·eristic feature. The 
thuds are riot caused by the wings clapping together. 

2. As shown -in figure 13 the body axis is .at about 45° 
to i;he horizontal and partly extended neck at about 60°. 

J. Legs dangle. 

4. The beak was open in 40% of 60 observed ones, but 
there is no call as in B. virescens. 



FIGURE 13. Flap-Flight Display 
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5. The beak is usually directed slightly downwards, 
unlike Meyerriecks illustration. 

6. Feather positions are variable • Normally the crest 
(details below), pectoral and scapular plumes are .partly raised 
in flight. All plumes are raised further on the instant of 
landing and subside gradually over the following 4 to 6 seconds. 
Crest positions: in flight were reco~ded in detail in 46 displays 
and the results are presented in figure 14, which shows that 
aggressive tendencies predominate in males, where the commonest 
crest position is 6 and that fear tendencies predominate in 

females, where the commonest crest position is 8. 

Table 1 shows that F.F.D. is commonest.in unmated birds of 
both sexes. In females the display is inhibited almost comp...o 
letely from the moment of pairing, while males continue to dis­
play frequently for a few more hours. F.F.D. only occurs in 

red-beaked birds. 

Cause. F.F.D. occurs in several contexts, listed in table 
3. The majority. (63% of 35) of female displays occur when the 
bird is approaching an unpaired male, with 47% of these flights 
occurring in immediate response to a male's F .E'.D. By contrast, 

·only 17% of 185 F.F.D's in unmated males are directed towards 
another individual (14% supplanting) and are never given in 
response to F.F.D. in other birds. The fear-aggression moti­
vation of this display emerges from figure 14, discussed above. 
It ~s clear from the crest positions that conflict is.involved, 

with aggression stronger in males. In addition, 14% of male 
F.F.D's-are part of supplanting attacks and the open down-point-
ing beaks are both aggressive components~ Without giving any 
evidence, Meyerriecks states that "sexual tendencies prevail". 
This is unlikely, since there i~ no trace of the components 
which suggest sexual tendencies in Stre.tch DiSIJlay, namely 
crouching, upward-pointing beak and flat crest. Site-ownership 
tendencies are also· present since on several occasions~.- males 
have been seen to fly towards their nests with normally, changing 
over to F.F.D. for the last few wing-beats before landing. 

Function. Because it is both noisy and conspicuous, one 
would expect F.F.D. to be the chief advertising display in A. ibis. 
Table 3 shows that a number of approaches by femal_es occur in 
immediate response to a male's F.F.D. In addition, a female 
often pays visibly greater attentions to a nearby male when the 
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Colour-changes of beak, lores and iris in 
Ardeola ibis, Egretta garzetta and E. intermedia. 

Left, 11 non-breed.ing" colours. 
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site sex is ready to pair or not. In most species, sexual 
receptiveness is signalled by behavioural changes, but there is 
no reason why colour-changes should not be involved. 

During the breeding season all adult A. ibis develop buff-· 
coloured filamentous crest, pectoral and scapular plumes v. The 
movements of the ·crest plumes have considerable importance in 

, agonistic displays, as described in section 3.2. Erection of 
the pectoral and scapular plumes occurs in most displays. 
Complete re1nov~al of the scapular plumes in one pair (both 
sexes) during the incubation period did not affect either bird's 
responses in the slightest; greeting ceremonies continued as 
normal. Scapular plumes are possibly therefore only functional 
during mate-selection and pair-formation. 

5.2 Colony Development 

The onset of the breeding season is marked by the arrival 
of a small group of males at the future nesting area at about 
1500-to 1700 hours one afternoon. In each of the two colonies 
whose development was followed in detail the initial nucleus 
was a group of trees several hundred metres from the nearest 
roosting area. These birds, which have fully developed plumes 
and red beaks, spend a few hours perched quietly in the tree­
tops, returning to the roost at sunset. Incipient nest-build­
ing and stick-collecting movements are the only activities. 
The following afternoon, birds arrived earlier and in greater 
numbers and on the third ·afternoon or later, the phase des­
cribed in section 5.3 begins and·the birds remain overnight. 
Flap Flight Display, Twig-shake, Chatter and Forward Display, 
become common activities as each male defends its display site 
against females. Witl1in 10 days, hundreds of red-beaked birds 
are arriving at the nesting area every afternoon~ a large pro­
portion of them non-vocal and inactive. It is possible that 
many of these individuals roost in the colony for a few nights 
before they reach a state of physiological readiness and become 
involved in the mate-selection process. Information on the 
numbers, age and occupation of non-breeders was not collected as 
this overlapped with another study. At the Paarl colony, 
Egretta garzetta, E. intermedia and Nycticorax nycticorax began 
breeding at the nesting area several days before the first 
A. ibis arrived. 



TABLE 5. Dates of commencement and completion of different 
breeding stages at Paarl colony, 1966. 

event date --
First A. ibis leaves roost and arrives 
at·nesting area. 20 or 2l·August 

First pair formed and first 
co pula tion· 23 or 24 August 

.First egg laid 30 or 31 August 

First egg hatched 22 to 25 Sept. 

Last egg laid 6 to 15 Nov. 

Last egg hatched l to 7 Dec. . 
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Until nest-building has commenced, the birds at the colony 
are highly sensitive to interference ~nd will desert the area, 
sometimes permanently, if there:_ is much human activity in the 
vicinity. Once the eggs have been laid, however, little short 
of nest-destruction will cause the birds to leave. It is 
highly unlikely that this change is due to h~bituation, but is 
probably an adaptive mechanism which helps ensure the reproduc­
tive success of the colony as a whole. If the first few birds 
were to tolerate the presence of-predators in the area, heavy 

mortality could result at the egg and nesting stages, so toler­
ance has been strongly s~lected against. 

Restlessness and group movements sometimes precede the on­
set of breeding. Skead (1966) mentions this, and to give one 
example, at the Rondevlei roost at 1805 on 20 August, 1966, about 
80% of the A. ibis present flew up in a sudden "dread" or 
col~ective upflight (Lind 1963), circling the area twice~in.a 
co-ordinated group before settling again. Synchronised flights 
are rare in this species and may indicate periods of peak social 
awareness. 

Table 5 lists the dates of commencement and completion of 
some of the breeding-cycle phases at the Paarl colony in 1966. 
At the Paarl, de Beers and Rondevlei colonies in 1965 and 1966 
the dates of first egg~laying all occurred between the 12th and 
25th of August. Compared with many other gregarious species, 
the egg-laying period of 68 to 78 days in A. ibis (present 
study only) is very long. 

Unlike many colonial birds, .notably ground-nesting marine 
species,(Ashmole 1963) A. ibis nests are not built a more or 
less fixed distance £rom the nearest neighbour's, resulting in 
a uniformly dense colony. Instead, the inter-nest distance 
(between nest centres) at the time of building varies from 50 
em. to 6 metres, with some new nests continuing to fill in the 
larger gaps for.the entire duration of nest commencement. This 

contrasts strongly with the situation in, for example, Sula -
bassana, where 72% of inter-nest distances lie between 2 and 2.5 
feet apart, and attempts to "squeeze in" new nests are accom­
panied by severe fighting (Nelson_l966a). The absence (in A. 
ibis.) of this strong tendency to acquire a si.te as near as 
possible to others probably indicates relatively weak gregarious 
tendencies, as compared to Sula bassana 
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FIGURE 24. Map of the Paarl nesting colony area. 

...r 
-v 

y 

'IV 

'it 
..J( 

-¥ 

....v 'II 

""' v MARSH 
...y 

* -It 

-.v 
-.¥ -v 

v 
.~ 

"-¥ 

""' 'IV 

-.Jt 'V 

A - F : six stands of trees containing 
A. ibis nests. l - 6: nest-material 
collecting areas. 

"¥ & 'f' 
'IY ~ --4r ••• 2o NESTS 

(/50 NESTS -.v 

1
100 METRES. 

1 

y 

+ 
"" "¥ 

0 PEN 
y '¥ 'I/ + 

WA·TER 
'-¥ + 

+ -{/ 
..y 

MARSH ..,y 

'if 
'II 

"' 
-v 

.y -.y 

-¥ 

""' '-¥ 
'IV 

V' 
'II -.} 'II -1/ 

"'Y 

y 

'if 

"" 
-.v '+'. 

-v 

v 


























































































































































































