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ABSXHACT

I . I nt r gduc t i on

The family paridae containe five important genera - parue, 

Ag^ithalos, pgaltriparus, Auriparus and Kemiz. j^aca of these 

genera includes a &roup of vary similar species, but the different 

genera appear to be widely separateu from eacn other.

Trie Objects of the pr^bent study were;-

(i) TO ascertain the annual cycle of behaviour of the ureat 

Til iparuB _i»a jor) , and to attoa.pt an analytic of some aspects of it,

(ii; To coapa ^ the benaviour of tiic Groat Tit \.iLh Uiu.u of 

other titb, particularly with other species oi parus . TO tnis 

end parallel observations v/ere made on the other meiabers o* the

family present in the study area, and the relevant literature was 

reviewed. coKjoarative study is of value in facilitating, the

interpretation of behaviour patterns, and in indicating relation-

' 
ships between species and genera.

The study was carried out in tfythaa *ood, Berkshiru.

& field study was made on a wild population of tits. Birds
[/

were trapped and ringed so that individuals were recognisable in 

the field.



III. Flocking

Outside the breeding season Great Tits live in flocks which 

show a moderate decree of integration and which move irregularly 

OTer a limited area at rates of up to 2oo yds. per hour. lha 

flocks show two types of movement :- (i) ^rifting, movements 

occurring during ieedi/it,. (ii; Integrated moveaants, durin,-, 

which the birds stop feedin^ and move for some distance. In the 

latter the flocks are integrated by; (a) Ihe'Twink 1 call, which 

brings other individuals into a ready- to-fly mood, (b) The 

situation "other-bird-flying-away" which releases flying. The 

tandoncy to integration of the flock is balanced by certain 

disruptive tendencies, the most* important of which are due to 

aggressive behaviour.

IV ...

; over food is cooi.aon in winter flocks. The most

important behaviour patterns are;- (i) The eupplantirie-, attack, 

in whicu one bird flies at another and dispossesses it of its 

food. (ii) I'he wings- raised, and (iii) the head-forward postures, 

used to threaten nearby individuals, (ivj Avoiding behaviour} 

tits with food avoid others which aporoacn too closely, (v ) 

Flying away witn food particles too large to be eaten immediately. 

The study of such behaviour can be amplified by allowing, the tits 

to feed in front of a mirror: they thun behavo towards their 

image as they would towards a rival. The image may provoke attack, 

or flight, or intermediate responses, supplanting attacks are



w
most common in mid-winter, and occur sufficiently often for 

such behaviour to be of definite ecological importance.

V. yoTements

Adult Great Tits are completely sedentary, and remain on or 

near their prerious year's territory the whole year round. 

jUTenile Great Tits disperse soon after becoming independent of 

their parents: they may wander up to sereral miles from their 

birth-place, tiany juveniles hare settled in a restricted range 

by the Autumn, though some continue to wander until the nesting; 

season. The winter range is approximately 10-20 acres.

VI . pai *

The Great Tit flocks begin to break up in January, but the 

process is gradual, and in cold weather some flocks say be seen 

as late as April. Some birds are paired during the vt inter, but 

most peir formation takes place when the flocks break up. The 

mechanism is not yet fully understood, but it appears that the 

male makes supplantin^ attacks on other members of the i'lock, and 

that his further behariour depends on that of the attacked 

indiTidual. Qnce pair formation has occurred, there is a marked 

difference in the behariour of the sexes, the males bsing much 

more 'alert' and lass retiring than tne females, certain 

courtship displays appear at tris tiuie of year.

VI 1^ Territory

goon after the pairs separate out from the flocx, the male



Great Tits start to use certain sites in preference to others 

Tor singing, fighting against other males is more intense in 

the neighbourhood of these sites (preferred stations) than else­ 

where. In this way an area round the preferred stations (the 

preferred area) cones to be defended from other Graat Tits. The 

boundaries of this area become defined through skirmishes with 

other pairs. The preferred area is at first unstable and its 

boundaries vague: it changes only gradually into a territory in 

the classical sense. Territorial behaviour is thus much less 

rigid in the titmice than in most species which have previously 

been studied. The average sizs of Great Tit territories in the 

study area was 2.Q acres. Territories seem to differ considerably 

in size for the saiaa species in different areas, and also for 

different parus species in the same area. The biological value 

of territorial behaviour is difficult to assess.

VIII.

£ach parus species has a characteristic song, though in each

species there is considerable variation. Ti«e song period is 

roughly similar in all the parus species studied: song starts in 

Lscaraber, b'ecoises common and well marked in early spring, and dies 

away at about t-liS tiuia when Uie youn^ leetvs the nest. Song nay 

also be hsara from juvenile bir^s in late sumiasr, ana during the 

autumn period or sexual behaviour. The sin^in,.;, of a ;aal<3 attracts 

feuales and warns oi'f otner males. The stimulus situations in



which it occurs are siailar to those in other passerine species 

IX. Reproductive

Reproductive fighting occurs in relation to the defence of 

a female, a territory and a rest-site. The most important 

behaviour patterns are: (i) The supplanting attack, (ii) The 

head-up posture, (iiij Upright flight, and (iv) Displacement 

packing. Although the behaviour is complex, it can be understood 

on the assumption that each of the combatants IE acti rated by two 

drives - a fighting drive and an escape drive. The fighting drive 

is expressed primarily in the sup 1 ant ing attack:, and the escape 

drive in flying away. In a skirmish the two drives are in 

approxi;aate equilibrium, ihe strengths, and relative strengths, 

of these two drives determine which of the several possible 

resporifiss will be ^.iven to each stimulus situation. In the Great 

Tit the head- up posture is very elaborate, and is accentuated by 

a black ventral stripe. In the Blue Tit the posture is less 

elaborate, and there is no corresponding structure. Although 

the displays used in intraspecit'ic reproductive fighting are 

very sinilar in the different garus species, they do not appear
eJ~

in the intifcaspecif ic disputes over nest-sites. 

X« Copulation and Courtship

In all parus species it is usually the male who initiates 

copulation, though the female sometimes does so. The precopulatory 

display consists of a rapid shivering of the wings, a crouching



posture, and a high pitched »zaedling» note. This is given by 

both sexes.

Courtship feeding often follows copulation. It becomes 

very common during the egg-laying period, the female begging 

almost continuously all day. i'£e male continues tc feed the 

female during incubation. The begging display of the female is 

similar to the precopulatory display, and to the beg^in^ of the 

young. Wing shivering seems to be a ritualized intention movement 

of flight.

II. Nest Site

All parus species build in holes. The different species 

have elightly different requirements for nest-sitee, though there 

is a very large overlap. During the pre-nesting saason the male 

inspects suitable sites, ana his display causes the female to 

shiver her win^s and inspect the hole.

;. Ngst^Building

Building is usually carried out by the female alone. The 

males possess the necessary nervous structure, but the motivational 

factors are usually too low for them to exhibit complete building 

behaviour. The female at first builds in several different sites, 

but soon becomes conditioned to one of them.

. incubation 

j.r all parus species incubation is carried out by the female



alone* Periods on the nest or about >o minutes alternate with 

periods off of about & minutes. There is a slight tendency for 

the periods of*' to be longer in the afternoon than in the morning.

XIV* Care of the Young

The young are brooded by the female for the first few days 

after hatching. During this time they are fed principally by the 

male. Later both sexes share in bringing food, and also in nest 

sanitation, though the male normally dees more than the female. 

The young leave the nest in rapid succession, and are fed by the

adults for another 2-4 weeks. The beggir^ display of the young 

is similar to that of the female in courtship feeding. In some

years a few pairs lay a second clutch at about the time when the 

first brood leaves the next. All birds show some recrudescence 

of sexual behaTiour at this time.

xy. Aggressive and sexual Behaviour in^Late summerand.Autumn

juveniles of all parus species show indications of sexual 

behaviour soon after they become independent. This appears 

principally in song and reproductive fighting. The latter is 

often associated with food fighting. In p. palustris this sexual 

behaviour IB more raarkad than in the other species.

There is also a recrudescence of sexual behaviour in aarly 

autumn, manifested by paired behaviour, song and reproductive 

fighting.
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XVI. The Relations between the forms of Aggressive Behaviour 

Food righting and reproductive fighting are released by 

different stimulus situations, depend on different internal states 

(drives) and utilize different motor patterns. They are thus 

distinct. Nevertheless there are indications of certain relations 

botwean thea. These are:(i) The activation of one type of fighting 

behaviour seems to lower the threshold for the appearance of other 

types: (ii) An animal with a high reproductive fighting drive 

appears also to have a high food fighting drive, and vice versa.

XVII. Benaviour towards predators

The response towards a predator depends on the activation 

of three drives: (i) The drive which had been previously governing

the activities of the animal, (ii) fiseape. (iiij Attack. Grey 

Squirrels are normally ignored, or a weak escape response is given:

once, however, n Great Tit wns seen to (rive en elaborate display 

to a ijrey sqviirrel. In winter, man causes n simple escape 

response, which is subject to slight variation according to the 

strength of the drive. Tha full response occurs in two stages: 

in ths first ths bird fli.as up into a branch, ^ivin^ the alarm 

cc.ll, and thcin its further boheviour is doterrained by the stimulus 

situation. In spring an attack component is also activated, and 

complex behaviour (scoldin^) results! the exact nature of this 

depends 011 the strengths of the thr..3 e drives, when disturbed on 

thd nest, a dinpla;- is used which t;ivj8 a hvriar obr^rvor the



impression that a snake is in the hole. Tits also have a 

complicated distraction display which is released by the cry of 

the young.

Tits show two responses to arian predators, if the predator 

is in flight, they take cover in thick bushes and utter a special 

alarm note. If the predator is perched, they come towards it and 

scold it in a manner similar to that used against human intruders 

in spring.

mil. Roosting

Tits of the genus parus, with certain exceptions, roost in 

holes in winter and in foliage in summer, when the birds are in 

pairs, Great and Blue Tits have a "aood-night" ceremony which is 

performed at roosting time: the male also waits outside the 

female*s roosting site after she has gone to roost and before 

she emerges at dawn.

Data on the winter roosting and awakening times were 

obtained for p.^major and p. caeruleus, and also for pryobates 

major and sitta europoea, all of which roost in holes. The

average length of the day's activity for each of these species 

increased with decreasing body size: all had shorter days than 

at least the majority of the species living in the same area

which did not roost in holes. In all cases the roosting times 

were later (relative to sunset) in mid-winter than in Autumn or 

spring; in Iffibatesjaajor and p^ major this is even more marked



XI

in high latitudes than in jgngland. The dawn emergency times 

(relatlye to sunrise) of p« major and p« caeruleus remained 

constant from late Norember to March in the area of the present 

study: P^JfiaJor in the sub-arctic, and pry obates inajo r in both 

sub-arctic and aid- temperate latitudes, emerge earlier relative 

to sunrise in mid-winter than in spring. All species eiaer^ed at 

dawn at a lower light intensity than that at which they went to 

rooet.

During egg-laying and incubation, males eraergo earlier and 

females later than during winter.

In general, there is an optimum length of the active day 

which varies with the latitude and season, .gach bird has an 

internal diurnal rhythm of activity which causes it to be active 

for a period near to the optimum. This internal rhythm is also 

modified by certain environmental stimuli which are not considered 

here.

A. periodic yariationc^intnc ffe^uericy of Instinctive Activities 

AS tjcll a& the obvious rhyxhir. of rousti".c, t:.nd avakenin^,, many

other activities snow a. marked diurnal periodicity. -J;ose 

associated with llociclng behaviour, ana many of those ussociated 

with the reproductive drive, show a peaK of activity early in the 

clay, a minimum in the afternoon, ana sometimes a second peak in 

the evening, other activities shor* different i-ypus oi' aiurnal



XII 
fluctuation.

tfithin the main diurnal rhythm, shorter fluctuations in 

activity can be distinguished. Kach activity appears at irregular

intervals, which are determined by the fluctuations of the 

internal drive, by interactions between drives, and by the 

stimulus situation.

AX. The Genus parus

In the preceding sections comparisons have been made between 

various aspects of the behaviour of the different parus species. 

This comparison has shown that there are few essential differences 

between the behaviour of the different species: most of the 

differences which do exist are of degree only.
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SECTION I. INTRODUCTION. 

A. General.

The family Paridae contains five important genera. These are 

Parua, Aegithalos, Paaltriparus, Auriparua and Remiz. There are also a 

few others whose position is doubtful, and about which little information 

is available. Each of these genera includes a very uniform group of 

species, but, except for certain similarities between Aegithaloa and 

Paaltriparua, there are few indications of links between the different 

genera. As yet, however, our knowledge of the behaviour of the genera 

other than Parus is very scanty.

The objects of the present study were two-fold:-

(i) To obtain as complete as possible a picture of the annual 

cycle of the Great Tit (Parus major). and to attempt an analysis of some 

aspects of its behaviour.

(ii) To compare the behaviour of the Great Tit with that of the 

other Parus species, and also with that of the other genera in the family. 

To this end a limited number of observations were made on the other Parus 

species present in the study-area, and also on Aegithaloa caudatus, and 

the available relevant literature was examined. A comparative study 

may (a) facilitate the interpretation of behaviour patterns, and (b) 

indicate relationships between species and genera. Some examples of -toe 

value of the comparative study of behaviour for systematics have been 

given by Tinbergen (1942). Our knowledge of the paridae is still too 

meagre for much progress to be made in this' direction, but the first



steps oust consist of a description of the behaviour patterns of the 

different species. References to species other than members of the 

Paridae have not been included except where specially relevant.

The study is based primarily on observations made in Marley Wood, 

Wytham, Berkshire, between September, 1943, and May, 1930. The work 

was carried out while the writer was a member of the Edward Grey Institute, 

Department of Zoological Field Studies, Oxford, and was planned to fit 

in with other studies of the Great Tit being carried out there. Many 

aspects - particularly ecological ones - of the annual cycle of the Great 

Tit have therefore been omitted.

B. Nomenclature.

Those members of the Paridae which were present in the study 

area are referred to in the text by their English names. These are:-

Parus major newtoni - Great Tit.

Parus ater britannicus - Coal Tit.

Parus oaeruleus obscurus - Blue Tit.

Parus atricapillus kleinschmidtii - Willow Tit.

Parus paluatria dresseri - Marsh Tit

Aegithalos caudatus rosaceua - Long-tailed Tit.

All other species, and the American race of Parus atrioapillus 

(the Black-capped Chickadee, P. a. atricapillus) are referred to by their 

Latin names.



C. The Study Area.

Marley Wood consists of an area of about 55 acres of mixed wood - 

largely hazel and elder coppice with scattered mature oak, beech and ash 

trees, and some open spaces. Most of the dead trees have been removed. 

Nesting boxes were resent at a density of about two per acre.

The winters of both 1948/9 and 1949/^0 were mild, hut differed 

in that the beechmast, which may form an important part of the food of 

tits in winter, was plentiful in 1948/9 but absent in 1949/50.

D. Annual Cycle.

A brief summary of the annual cycle of the Great Tit is given 

below. The exact dates at which the different phases of the cycle appear 

are, of course, influenced by meteorological conditions.

January. Great Tits in flocks. Much pair formation probably 

takes place in this month. Some birds show paired behaviour and 

reproductive fightinL in the early mornings. Song becoming frequent.

February and March. Usually in pairs, but return to flocking 

behaviour in the afternoons, especially if the weather is cold. 

Reproductive fighting. Territories become fairly clearly defined in late 

March.

April and May. Nest-building, egg-laying, incubation and feeding 

the young in the nest.

June. Young out of the nest. In some years a few pairs start 

second broods in late May or June.



and August. Juveniles in loose flocks. Much fighting 

among the juveniles.

September and October. Flocks more stable and integrated. 

Some recrudescence of sexual behaviour*

November. In flocks.

December. In flocks. A little song. Reproductive fighting 

occasional* A few birds form pairs, though there is little other 

paired behaviour at this time.

E. Presentation of the Results.

Two points concerning the presentation of the results need 

to be emphasized. First, an attempt has been made to include all 

the important references to the behaviour of the genus Parus. Although 

this attempt was by no means completely successful, it was necessary, 

for considerations of space, to omit references to species other than 

those of the genus Parus except where directly relevant.

Secondly, it has been necessary to use verbal representations 

of many of the calls of the birds. These are, at best, only moderately 

satisfactory; but they do provide a method of referring to the different 

notes and calls* A section exclusively devoted to calls has not been

included, because it ia felt that the somewhat anthropomorphic treatment
It* 

of calls which a*eh tgaa^amnt usually entails is highly misleading

(see e.g. p.^v«$. Instead, the different calls are referred to in the 

sections dealing with the behaviour patterns with which they are 

associated.
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SECTION 2. TECHNIQUES. 

A. Trapping.

Trapping was carried out from November to March each winter. 

A variety of traps were used, but the most successful consisted of 

£ inch wire netting over an 18-inch cube wire frame. The birds 

entered through a semi-circular funnel (8" long, and of radius 2%* 

decreasing to I?") placed at ground level. A small door at one side 

served for removing the birds, and could be left open when the trap 

was not in use. The traps were baited with sheep's fat. Much of the 

success of the trapping depended on adequate pre-baiting: the traps 

were left open and baited, with more fat hanging up nearby, at all 

times when trapping was not in progress.

B. Ringing.

All birds trapped were marked with a numbered Aluminium 

British Museum ring on one leg, and with two or three coloured rings 

on the other. The coloured rings enabled individuals to be distinguished 

at distances of up to about thirty jpards. Some of the birds had been 

marked previously by J. A. Gibb, so that some of their previous h itory 

was known.



C. Age and Sex of Trapped Birda.

It is not always possible to distinguish the age and sex of Pants 

spp. in the field. The sex of an adult Great Tit can always be recognised 

by its plumage: in the Blue and Coal Tits the sexes can often, but not 

always be distinguished in the field. The sexes of tiie Harsh and Willow 

Tits appear identical in the field.

Juvenile Great, Blue and Coal Tits can be separated from adults by 

their plumage up to the time of the autumn moult. Juvenile Marsh and 

Willow Tits are less easily distinguished, but their plumage is less worn 

than that of the adults.

After the autumn moult it is impossible to distinguish in the field 

beVtween birds in their first and second years. There is, however, a 

difference in the average wing lengths of the first year and second year birds, 

and Kluijver (r?3f ) has shown that it is possible to use this difference to 

assess the age of individuals of the Continental race of the Great Tit 

(P. m. major). Accordingly the wing lengths of all the trapped Great Tits 

were measured.

Table 1. Distribution of wing lengths of trapped Great Tits.

Length in mms. 68 69

1st year males.

2nd year males 
or more.

Unknown males.

1st year females 1

2nd year females 
or more.

Unknown females. 1 3

70 71 72

2

2

2 5

123

6 3 5

73

10

11

1

6
1

74

11

2

14

4

75 76

4

7 8

11

1

77 78 79

1 1
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The measurement of the wings of lire birds presents considerable difficulties, 

and it was found that there was little agreement between the results obtained 

by different workers. These differences, however, were due to the slightly 

different techniques used: by using a standardised technique it was possible 

to obtain measurements which, when checked by subsequent remeasurementa, were 

accurate to the nearest millimetre. All the measurements given in Table 1 

were made with the bird held in the right hand, the radius and ulna held out 

from the body by the thumb and fore-finger, and the primaries lying parallel 

to the body. From the measurements of individual birds whose age was known 

the ranges of the wing length of 1st and second year birds can be determined. 

It will be seen that males with wings of under 74 nams. can be assumed to be 

first year birds; and those with wings over 75 nans, can be assumed to be 

second year or older. Males with intermediate measurements, and females, 

can not be aged by this method.

P. The Automatic Recorder.

The rhythm of various nesting activities were studied by means of 

an automatic recorder. A trigger was /laced in the entrance to the nest 

box in such a way that the bird made one contact every time that it entered, 

and another each time it left. Each contact operated a pencil writing on 

a revolving drum* The apparatus was designed and constructed by J. A. Gibb.
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SECTION T& FLOCKING. 

A.» General.

The term "Flock" is a vague one, and has been used to cover 

groups of birds ranging from the closely united flights of waders to 

mere feeding aggregations* In the present discussion it is applied to 

birds whose behaviour Is so modified by the presence of other birds of 

the same or related species, that they become concentrated in some areas 

to a greater degree than if they were distributed at random. The term 

"Flock" thus includes both closely integrated groups of birds, and more 

or less formless concentrations in which the individuals show only slight 

social behaviour. /in aggregation of birds formed merely by the presence 

of food does not constitute a flock.

Great Tits are found in flocks from late summer to early spring. 

The flocks are not very closely integrated, and move fairly slowly. Great 

Tits thus provide suitable material for the study of the mechanism of 

flock integration. It will be seen that the flocks are held together by 

a series of behaviour patterns apparently similar in fundamentals to those 

found in other instinctive activities. In view of this, we must presume 

that flocking gives some biological advantages. Probably the most 

important of these is an increased immunity from predators: on the approach 

of a predator the first bird to see it gives an alarm call which warns the 

others.

All other members of the genus Paras for which information is 

available also show some degree of flocking behaviour, though it is mioh



less marked in some apeoies than in others. Thus P. inornatus (Henshaw, 

18751T Adams, 1898, in Brent, 19^6} Dixon, 1949) and P. lugubris 

Dresser, 1881) show little flocking behaviour. In the absence of detailed 

studies further comparison with other species is not profitable} for it 

will be shown later that in the Great Tit the degree of integration may vary 

even within a single day.

In the following section the appearance and behaviour of Great 

Tit flocks in the field is described. This is followed by a discussion 

of the mechanism of integration of the flocks, so far as this is understood.

B. Flocking of Parus major. 

1. Occurrence of flocking.

Within a week or two of leaving the nest the young Great Tits 

began to wander away from their parents; and even while the young were 

still being fed by adults, some of the "broods" came to consist of the 

offspring of different parents, (see p.2/2/2.). Within a furbjter ten days 

young Great Tits were associating with the youtfg of other tit species. 

In this way flocks, similar to those seen throughout the winter, appeared 

for the first time a out a month after the young left the nest. (See section 

TT for a brief account of the movements of individuals through the year).

These summer flocks, however, differed in many ways from the winter 

flocks. In particular they were usually little integrated, and there was 

much less calling than later in the year. During the afternoons, calling 

was practically non-existent. The adult birds remained on or near their



territories, associating with the flooks when these passed by, but not 

following them far from their nesting plaoe. Later this attachment to 

territories became less marked, but the adults remained near them as long 

as the weather remained mild* The composition of the flocks changed 

frequently, as the juveniles were still wandering*

Although some wandering went on throughout the winter, many birds 

had become settled by early autumn. From this time on the flocks became 

ouch more stable, and it was usually possible to predict in which part 

of the wood they would be found. The behaviour of these winter flocks 

is described in the sections below.

2. Si»e of flocks.

The tit flocks in Wytham contained anything from two to over fifty 

Great Tits. Normally there were about a dozen. As the flocks also 

contained individuals of other species, the larger ones contained a total of 

well over a hundred birds of all species. Such large flocks were seen in 

pure beech wood during the autumn of 1948, when the crop of beech mast was 

particularly heavy: flocks observed in the same period in an area of mixed 

wood, less than a mile away, rarely contained more than fifteen Great Tits.

Indeed, the distribution of food must play a large part in determining the

^ 
size of the flocks: whenever food was locally abundant the tits were

concentrated in the area of abundance. During the autumn of 1949, when the 

beechmast failed, large flocks were rare.

The size of the flocks varies also with the time of day, being 

largest in the morning. As the day progresses the large flocks break up



into smaller, less integrated, ones*

Odum (1941) found that flocks of P. a. atricapillus contained 

from four or five to ten or fifteen individuals, which agrees approximately 

with the data given by other writers, (e.g. Qutlopj 1931-j Wallace, 1941)* 

The flocks round feeding stations tended to be larger than those elsewhere: 

Odum, however, comments on the great variability in the size of the flocks.

3. Other species associated with great Tit flocks.

Great Tits often made up only a small proportion of the total 

number of birds in the flock. The degree to which the Great Tits associated 

with the other tits seemed to be influenced by whether or not their food was 

the same. Thus, when beeohmast was very plentiful and the majority of 

Great Tits were feeding on the ground, some Blue, Coal and Marsh Tits fed 

amongst them, and tiie whole party moved together* Meanwhile, the tits 

feeding in the trees moved more than those on the ground, and left the main 

flock more easily. The long-tailed Tits (Aegithalos candatus), which 

seldom fed on the ground and moved rather more rapidly and smoothly than the 

Parus species, often seemed to pass through the main body of the flock and then 

to return to it, so that they completed circles over and round it. Even when 

all species were feeding on the same food, and were apparently well mixed, 

there was a marked tendency for individuals of the same species to keep 

together during flock movements. Thus, when the birds crossed a gap in 

succession, their would do so in groups of the same species - so that one might 

see successively: three Great Tits, five Blue, foanr Great, two Marsh, six 

Blue, and so on.



It,

Aa well as 0th*F members of the Paridae, various other species were 

to be found amongst the tit flocks. Of these the most important were 

Nuthatches (Sitta europoea), Tree Creepers (CJjfthla faailiaris) and G&ldcrests 

(Regulus regulus). These species were to be found at all times in the 

tit flocks, moving about the wood with them. It is interesting that all 

these species have flight notes very similar to those of the tits* 

Chaffinches (Fringilla ooelebs) also were often closely associated with the 

tit flocks, and joined with them in flock movements. In the spring of 

1949 the tit flocks broke up rather earlier than the Chaffinch flocks, and 

pairs of Great Tits were often seen with the Chaffinch flocks. Chiff^^chaffs 

(Phyllosoopua collybita), Willow Warblers (Phyllpscopus trochilua) Black paps
<A-

(Sylvia atricapilla) and Spotted Flycatchers (Muscfljpa striata) also occurred 

in tit flocks in late summer and early autumn. They usually, but not always, 

followed the tits when the latter moved, but were not so closely attached 

to the flocks as were the Nuthatches and Tree Creepers. Odum (1941) gives 

a similar list of the species which associate with ?. a. atricapillus in 

U.S.A.

4. Movement of flocks.

Great Tits rarely feed for long in the same place: the flocks 

move about the wood, but keep in the same general area and often return 

again and again to the same spot. Two types of flock movement can be 

distinguished.

(i) Drifting movements. These take place in the course of feeding: 

birds move about in search of food, but their social behaviour keeps them 

together and converts the almost random movements of individuals into a slow



17

drifting movement of the flook as a whole. A flock may continue to drift 

in a more or less constant direction for some time, but progress is s!0w 

and such movement usually accounts for only a small proportion of the total 

distance covered by the flock* Although drifting movements are seen most 

easily when the birds are feeding in the trees, they also occur on the 

ground* Thus when a closely integrated flock of about half a dozen Great 

Tits is feeding under a particular tree, they usually drift slowly round 

its base in a group.

(ii) Integrated movements. In these there is an almost complete 

cessation of feeding activity, and the birds move from one area to another 

some distance away. The function of these movements is not evident, as the 

birds often leave behind them an abundant supply of food,to which they return 

half an hour later. Apparently when food is distributed more or less 

equally over the wood, these movements take place in any direction; but when 

food is concentrated in limited areas, i.e. under a few beech trees, each 

movement appears from the start to be directed to one of the other sources 

of food.

A typical integrated movement takes place as follows. The birds 

are feeding on the ground when one of them flies up into a low bush and 

starts calling "Twink, twink". As he calls he hops higher and higher in 

the bush* His calling has no apparent effect on some of the birds, but 

others stop feeding and also hop up into the bushes, twinking* After a short 

while, say 5 minute, one bird flies off, and one or two others follow him. 

These leading individuals fly from bush to bush, calling between flights. 

The remaining birds gradually stop feeding and hop up, calling, one by one,



until all have moved off. It must be emphasized that although these 

are called "Integrated Movements" the flock is far less integrated than, 

say, a flock of Dunlin (Calidris alpina) twisting over the shore. Several 

minutes may elapse between -the departure of the first Great Tit and that 

of the last. There are no fixed leaders and successive movements may 

be initiated by different individuals. Usually they start gradually, 

and it is hardly possible to say by which bird the movement is initiated.

Up to 200 yards may be covered in the course of a single 

integrated movement, though it is unusual for Great Tits to fly as far as 

this in one hop. Rather they fly from bush to bush, avoiding open 

spaces. Alien an area of open ground has to be crossed, the birds 

hesitate on the border and cross it in succession.

The speed at which flocks move varies greatly. During the late 

summer and early autumn of 1949 no flock was recorded as moving more than 

50 yards in an hour, though flocks in September 1943 were certainly 

moving more rapidly than this. During the winter the flocks sometimes 

moved with quite considerable speeds. Great Tit flocks were often 

recorded as moving 200 yards in an hour, and in other habitats this is 

probably often e xceeded.

The speed at which the flocks move varies also with the time 

of day, movement being greatest in the morning and much reduced in the 

afternoon. The results of some measurements made between October, 1948 

and January, 1949 , a.re shovrfa in Table 2 . There was no noticeable



Table/. Speed of movement of Great Tit flocka.

Hour beginning 08 09 10 11 12 13 14 
G.M.T.

Wo. of records 7 13 16 M- 7 69

Range
yds. per hour 80-220 50-180 40-230 50-240 30-140 60-120 0-90

Average
yds. per hour 160 131 108 97 105 85 6l

seasonal change during this period. Obviously, owing to the great 

variability in the results, the figures in the table are only indicative 

of a general trefld: for this reason it is not worth while to allow for the 

change in day length during the period concerned. Figures for the first 

and last hours of the day, when such changes would be particularly noticeable, 

have not been included. Behaviour at these times was also complicated by 

other factors: in the very early morning the birds often seemed to move 

about without forming clearly defined flocks, and in the evening they often 

became so dispersed that it was impossible to measure the speed of flock 

movement. Clearly bjlSaviour at these times is also influenced by whether 

roosting sites are scattered, or concentrated into certain areas.

Flocks do not defend the areas in which they are habitually to be 

found, nor do these 'flock areas' have clearly defined boundaries. Often 

the area of one flock overlaps slightly, but not extensively, with that of 

another. When a large flock breaks up into smaller ones during the day, 

each of the smaller ones moves over the whole of the original flock area.



Flock areas are not rigid, but may remain constant for weeks or even 

months at a time, even when the individuals composing the flock change. 

They contain the roosting sites of the members of the flock. In Table 3 

are given the approximate sizes of some flock areas, with estimates of the 

number of Great Tits in the flocks; other species of tits were, of course, 

also present.

Table 3 . Size of flock areas.

period, 1948/9-

No. of Great Tits in flock.

Flock area, acres.

Nov. 1-11.

c.40

c.22

Nov-Deo.

c.12

c.12

Dec-Jan.

c.18

c.13

Odum (^41) found that flocks of P. a. atrioapillus moved on an 

average c.475 yds. per hour. Periods of fairly rapid movement, with 

little feeding, alternated with periods of little or no movement when the 

birds were actively feeding: these evidently correspond to the integrated 

and drifting movements described for the Great Tit. From Odum's 

description it is clear that the behaviour of chickadee flocks is closely 

similar to that of Great Tit flocks. The size of flock areas averaged 

36.1 acres, though Butts (194-1) gives 40-70 acres.

5. Calling.

During the slow drifting movements through the trees the thin*tsit' 

or 'tseet' flight notes are used. These calls, which are also used in the 

course of integrated movements, do not provide such a fruitful field for 

investigation as the 'twinks', and will not be considered further.



Integrated movements are accompanied by two calls - the ' twink' 

which may be uttered in phrases of up to 5 notes, and the 'chich ich ich', 

similar to the scolding note but less harsh* Often the two calls are 

combined into a single phrase - 'twink twink ohich ich ich'. Either may 

be used at the beginning or end of a movement, or when the birds settle on 

intermediate perches during its course. In closely integrated long-range
/K. oft-

movements the 'twink 1 alone is used: the 'chich ich ich' call is heard aost 

often at the end of movements than at the beginning. Calls similar to these 

are also used in other situations - such as the mobbing of predators* Both 

calls are extremely variable: all gradations between 'twink' and 'tseet' flight 

notes on the one hand,or song on the other, may be heard*

The 'twink' call of the Qreat Tit is audible over Considerable 

distances. It is clearly defined, and distinguishable from all the other 

calls to be heard in the wood (except sometimes the 'Spink spink' call of the 

Chaffinch, but even this can nearly always be distinguished with practice). 

For these reasons the twink call has been used for special study.

The frequency with which the call is heard varies greatly throughout 

the day. In order to analyse this variation, the following technique was used. 

Four points in the wood were selected, forming the corners of a quadrilateral 

with sides of about 200 yards. On certain days each of the four points was 

visited for one five minute period in each half hour. The number of twinks 

heard was counted, and the results obtained for the eight periods in each hour 

were then averaged. Since counts were made only on reasonably still days, 

when twink calls were audible up to at least 200 yards, and since several 

flocks were within audible range of the quadrilateral, any variations due to
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flocks coming la or out of earshot can b» assumed to be small. The twink 

calls are associated primarily with floek movements, which take place at 

irregular intervals, so that there was ouch variation in the eight records 

for each hour; but tho average does give an indioation of the general level 

of calling in that hour* The results of several all-day watches are shown 

in Figureif / They show that twinking was at a *«***?***» soon after 

dam, dying away to a comparatively low level in the afternoon. There was 

sometimes a subsidiary peak of calling in the evening. The diurnal variation 

of calling was thus similar to that of the rate of f look movement.

Although the population of Great Tits in the wood was touch higher in 

late summer than in winter, the amount of calling was less. Indeed, 

twinking practically ceased in the afternoons of July and August. For this 

reason it was not considered worth while to devote whole days to counting 

twinks in sum&er by the method described above. Therefore, a few counts made 

at the four points were supplemented by recording the number of twinks heard in 

two or three fixed five minute periods per half hour in whatever part of 

the wood 1 happened to be. The number of twinks per adnute obtained on all 

occasions in each hour of the day for each month were averaged, and give an 

approximate indioation of the level of calling. The results are shown in 

Table 4 . In each month the calling followed the same sort of diurnal 

rhythBj and thv amount of nailing increased from month to month* Host of 

the increase had taken place by September - i*e. by the tioe that the moult 

was more or leas over. The differences in the amount of twinking are really 

more narked than the figures show, since the total population was decreasing 

when the palling was increasing.



Table /i » Amount of twinking, in twinks per minute, in late 
summer and autumn. 1949. "Great Tit population - end of breeding 

season 300*1 October, c.32; Hovenibcr, o.43; (J» A*. Sibb, 
personal oommnioationjii

Hour beginning
G.M.T. August September October November

04
05
06
07
08
09
10
11
12
13
14
15
16
17
18

1.8
6.1
1.3
1.8
3-0
2.4
2.4
0
0

0.1
0.1
0.3
0.5
0.9
0.2

8.7
7.6
6.6
3.6
2.9
2.3
0.9
0.7
0.7
2.1
0.8
1.0
0.8

6.4
8.0
4.6
3.4
1.9
0.2
-
0.7
1.7
1.0
0.8

9.4
6.6
3.9
2.4
2.8
1.8
2.2
1.8
2.2

Calling is ouch reduced on dull days, and with a sudden shower it 

almost ceases. From Figure/ it appears that on November 2nd, 1949> when 

the temperature increased rapidly, the amount of twinking showed a 

coincident rapid fall; on November 28th, when the temperature increased 

slowly, the decrease in twink frequency was also gradual. From this 

delation, and from the generally low level of twinking in late summer, 

it seems probable that temperature has a direct effect on twink frequency. 

Observations made in an attempt to confirm this suggested that temperature 

did indeed effect the frequency of twinking, but that there was also an 

underlying internal rhythm: it was not possible to obtain proof under the 

conditions of field observation.



It has been said that twinks were given in phrases of up to 

five notes. It was not possible to relate phrases of different length 

to particular situations* In general, the more birds that were calling,

the greater the average number of notes per phrase. It thus seems
t 

probable that the number of notes in a phrase is dependent on the strength

of the drive. Phrases of more than five twinks were heard when a bird 

suddenly came across a Sparrow Hawk dummy.

Table /f shows that in August there was a considerable outburst 

of twinking at dawn, which soon died away. This outburst occurred in 

dispersed flocks (see next section) and was not associated with integrated 

flock movements: sometimes the individuals which were calling moved about 

within the flock, but sometimes they merely sat up in bushes calling 

steadily for a minute or two. The same is true of flocks just before 

pair formation in the spring, and also to a lesser degree, of dispersed 

flocks in September and October. Thus although integrated Movements are 

always associated with twinks, the reverse is by no means true. Also, 

flight often occurs without associated twinks, especially in the afternoon. 

Flocking btehaviour will be understood fully only when the precise natures 

of the 'twink' and 'chich ich ich ich1 calls are known: this is clearly 

the direction which future research must take. The calls are discussed 

further on p.XA'f, where some more observations on the use of the calls in 

other situations are given,

6. Degree of integration of the flocks.

It has already been said that the degree of integration of Great Tit 

flocks varies greatly. On some days the only evidence that the birds are



in flocks is that they are more dense in some parts of the wood than in others, 

while on other days the flocks are closely knit and the birds move about the wood 

together. In general the flocks are larger and more closely integrated in 

the morning than later in the day* As the day progresses each flock becomes 

scattered by direct breaks, when it separates into two or more smaller parts, 

and by a gradual diminution in the integration of the smaller units. A 

direct break may take place in a number of ways* One part of the flock may 

not follow when the rest moves off; or, when a movement starts, some birds 

may go in one direction and some in the other. Sometimes one wing of a

flock moving on a fairly broad front comes to an abundant food supply and
X 

stays to fe«£ whilst the rest moves on. HaturalUy large flocks split up

more readily than small ones: sometimes it is possible to see a large flock 

split up into several parts which later re-unite several times in the course 

of a few hours.

The gradual diminution in the integration of the flocks becomes 

evident in a number of ways. Birds tend to drift apart when feeding: 

sometimes an individual stops feeding and flies away from the others without 

calling, and without being followed. Birds which become separated from the 

flock in the morning show»& a type of appetitive behaviour>4*00 ps ~"~J which 

was much less marked or absent, in the afternoon. In the afternoon flocks, 

birds feeding close together tend to remain so, whereas birds which wander 

a little way away from the others tend to lose contact altogether. The 

flocks thus come to consist of nuclei of A few birds with other individuals 

scattered round about.

In 1949/50 an attempt was made to assess the degree of integration 

of the flocks. Bach flock observed was placed in one of the following



categories:-

0* Independent. Birds distributed more or less at random through 

the wood, or aggregated only by the presence of locally abundant food supplies* 

In practice the tits always showed some degree of flocking behaviour, and 

this category was never used*

1» Dispersed. Birds concentrated in some areas and absent from 

others in a way that could not be explained wholly by food distribution. 

Only drifting movements occurred. Outbursts of twinks were rare: they 

did not occur synchronously in all the birds in the flock, and did not lead 

to integrated movements.

2. Weakly Integrated. Birds in flocks which made occasional 

Integrated movements. When one bird started twinking there was a greater 

tendency for others to follow suit than in dispersed flocks.

3. Integrated. The birds fed close together, and integrated 

movements occurred fairly frequently. A bird which became separated from 

the flock usually showed appetitive behaviour (v. infra.).

It might be thought that the above definitions rest on two different 

properties: (a) how close together the birds are, and (b) how frequently 

they move. However, as will be seen later, integrated movements play a 

large part in keeping the flock together, and the two properties are inter­ 

dependent.

The results jf this in estigation are shown in Table J   The records 

for each month have been divided according to the four quarters of the day. 

In order to facilitate comparison a figure indicating the average degree of 

integration of the flocks has been calculated by awarding each dispersed flock 

1 mark, each weakly integrated flock 2 marks, and each integrated flock 

3 marks, and taking the average for each period* Thus if all flocks had



been dispersed the average integration would have been one; if all flocks 

had been integrated it would have been three.

Table . Degree of integration of Great Tit flocks.
For explanation see text.

Period.

July
August
September
October
November
December
January

No. of flocks
assessed.

18
62
71
46
75
92
87

1

1.8
1.4
1.3
1.2
2.3
2.1
2.4

Quarters
2

1.4
1.4
1.1
1.1
1.6
2.1
1.9

of the
3

1.0
1.1
1.0
1.2
1.7
1.9

day.
4

1.0
1.0
1.0
1.3
1.4
1.5

The Table shows that in all months the flocks tended to be less 

integrated in the afternoon than in the norning, and that the late summer 

flocks showed little integration at any time. (Lebeurier et Rapine, 1941, 

also noted that Great Tit flocks are most integrated in mid-winter).

Unfortunately the method for assessing the integration of the 

flocks in 1949/^0 was based on observations made in 1948/49. It turned 

out that the flocks in 1949/50 were far less closely integrated than those 

in the previous year. Although no figures in support of this are 

available, there is no doubt of its truth: in the earlier year well 

integrated flocks were often seen in September, whereas in 1949/50 they 

did not become at all common until November. The reason for this is 

quite obscure. Perhaps the ver,/ warm dry summer or the failure of the 

beechmast crop in 1949/50 was responsible.



The break-up of the flocka is described on page 73 .

7. Mechanism of flook integration*

In the preceding sections we have seen that there are two types 

of flock movement - drifting and integrated - and that the rate of 

movement, the calling, and the degree of Integration of the flocks all 

show roughly the same type of diurnal and seasonal variations. We 

shall now consider in more detail how the flocks are held together.

(a) Drifting Movements. It seems probable that the 'tsit' 

or  tseet 1 flight calls are important in holding together the flocks 

while they are feeding. It is clear that some visual stimulus must also 

be involved, but its characters are unknown. Birds arriving near a 

flock, which they could hear but not see, turn their heads and appear to 

be 'looking for1 the other birds.

It will be noted that both of these signals can function only 

over short ranges: in the afternoon, when integrated movements become 

rare, individuals wandering away from the immediate neighbourhood of the 

main body may lose contact and become detached altogether. It is for 

this reason that the afternoon flocks often come to consist of a small inte­ 

grated nucleus with other individuals scattered round it*

Birds do not keep a constant distance apart when they are feeding in 

flocks. For instance, the members of a flock of Great Tits feeding on 

beechnast under a beech tree may be on the average only 2 feet apart, 

whereas the same birds feeding amongst hazel twigs would probably be at 

least 8 feet apart. We must thus presume that the distance at which 

the birds feed from each other is to some extent related to their method



of feeding, as well as depending on the various integrative and disruptive 

factors which are considered elsewhere in this chapter.

(b) Integrated Movements. The 'Twink 1 and "ohich ich ich 1 calls 

are undoubtedly the most important signals in the integration of long 

distance flock movements. These are usually associated with a readiness- 

to-fly or a having-just-flown on the part of the caller. At the beginning 

of an integrated movement they produce the following effects on other birds:-

(i) Cessation of feeding 
(ii) Hopping up in the bushes 
(iii) Twinking 
(iv) Possibly f Ught.

In some cases flight occurs apparently without any further stimulus 

but, more usually, an additional stimulus is given by a neighbouring bird 

taking wing. In a normal integrated movement several individuals are up 

in the bushes, twinking and apparently ready to fly, before one actually 

does so: then the others follow one by one at intervals of a few seconds. 

Here again the actual characters of the visual stimulus are unknown, but the 

white tail feathers may be important. The stimulus situation will be 

referred to as 'other-bird-flying-away'.

Twinksnsay also have a directive significance. This is certainly the 

case when an individual flies towards a flock which it can hear but not see; 

but it must be remembered that in an integrated movement the first few 

individuals are flying away from the twinks of the majority.

Neither the twink nor the 'other-bird-flying-away' produce an immediate 

response in the members of the flock. The twink produces a readiness-to-fly 

which may be inhibited by other drives. For instance a bird opening a nut 

usually finishes it before following the flock. In such cases some form 

of memory of the way the flock has gone seems to be involved. Even the



response to the other-bird-flying-away may be delayed for several seconds 

or longer.

Integrated movements play an important part in keeping the flock 

together, since individuals which have wandered a little way away from the 

flock respond to the twinks and join in the movement. Also the birds 

nearly always settle down at the end of the movement much closer together 

than they were at the beginning.

(c) Absence of the flock companion. An individual which 

becomes separated from the flock shows a type of behaviour which is 

presumably to be regarded as a form of appetitive behaviour. Typically 

it hops from twig to twig, and flies from bush to bush, looks around, and 

calls  twink 1 and 'chich ich ich' persistently. The 'chich ich ich 1 is 

louder and harsher than the Call usually used in flock movements. Such 

behaviour is less frequent in the afternoons than in the mornings.

(d) External factors. As well as the behaviour patterns which 

have been sketched above, certain environmental factors may also have a 

marked effect on the integration of the flocks. The most obvious of these 

is food. Locally abundant food supplies cause the birds to come together to 

certain areas to feed: once aggregated, their flocking behaviour tends to 

keep them together.

Although no precise data on the point were obtained, it seemed 

that the degree of integration was greatly influenced by the air temperature, 

cold weather being associated with more closely integrated flocks.

(e) Disruptive factors. In the preceding paragraphs the factors 

which tend to keep the individuals in a flock together have been sketched.



We must, however, also consider the factors which tend to disrupt the

flock. These are:

(i) Factors tending to produce random dispersal. The food seeking 

movements of individuals in a drifting flock would tend (in a 

uniform habitat) to produce a random dispersal if they were not 

guided by the flocking behaviour. Occasions when birds tend to 

fly off in opposite directions at the start of an integrated 

movement also tend to disperse the flock in the same way. Such 

factors may be considered to be acting continually in opposition 

to the flocking bhhaviour patterns.

(ii) Factors tending to produce over-disperaal (i.e. the birds 

more dispersed than in random dispersal). As will be seen in the 

next chapter, aggressive behaviour concerned with food, and the 

behaviour patterns which protect individuals from being robbed of 

food by others, have the effect of keeping an area round each bird 

(Individual distance) empty of other birds. The birds composing 

the flock are thus over-dispersed within the limits of the flock. 

Such behaviour probably provides a limit to the integration of the 

flock. (On the other hand the fact that birds fly off with nuts 

to open them outside the flock probably acts as a disruptive factor 

at all levels of integration.). In spring, territorial behaviour 

produces over-dispersal over the wood as a whole, and flocking ceases.



C« Other genera.

All the other genera of the paridae form flocks outside the 

breeding season.

Miller (1921) has given a description of the flocking of 

Psaltriparus minimus, and includes details of the behaviour of the birds 

over a period of 2j hours. The flocks consisted of about 70, 25 and 20 

birds, but Miller comments on the way in which they varied in size and on their 

straggling nature. The general behaviour of the flocks seems to be 

closely similar to that of Great Tit flocks, (see aldo Addicott, 1938).

Aegithalos oaudatus was present in the present study area in flocks 

of 6 to 15 birds, though flocks of over 50 individuals have been recorded* 

This species rarely feeds on the ground, but rather individuals fly from 

twig to twig, peering round at neighbouring twigs after each flight. 

As in the other species which have been discussed, flocks move either 

in a slow drifting fashion, or in long integrated movements. At all times, 

however, the flocks are more closely integrated and move faster than 

Great Tit flocks. The only flock which was followed for any length of time 

moved 375 yards between 0920 and 1Q55 on December 30th, 1948, but another 

flock was seen to travel 300 yards in the course of a single integrated 

movement. Drifting movements are associated with gentle 'tup tup 1 calls 

made during short hops from branch to branch. Sometimes another call, 

 tsirrrup 1 or  Trrrrrp' - difficult to render in words but sounding like 

many 'tup* calls in rapid succession - is used on these flights, especially 

when the flock is drifting fairly rapidly. This note is also used in



J/f

mobbing predators. Longer integrated movements are preceded by numerous 

'tsrrrrup 1 calls and very high-pitched shrill 'tsees 1 . The birds stop 

feeding and hop up higher in the trees, before flying off one by one. The 

shrill high pitched notes always accompany these long movements. Paechnatz 

(1936) also says that flocks typically feed in one place for a itiile and 

then suddenly depart and fly from tree to tree for 100 - 300 metres.

Little seems to be known of the flocking behaviour o f Remiz or 

Auriparua app.



SECTIOH IV

A. General.

B. Behaviour Involved in Fighting over Food.

1. Parus major and caeruleus

(a) Supplanting attacks
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SECTION ]S WIflTER FIGHTING 

A. general.

In the last chapter the integration of winter flocka was considered* 

It was seen that the factors involved in this were balanced by other factors 

tending to disruption, of which 'Aggressive Behaviour 1 was one of the most 

important* 'Aggressive behaviour* is a comprehensive term used to include 

all forms of fighting. Collias (l%4) states that the situations which 

lead to aggressive behaviour "in groups of children (Durbin and Bowiby, 1939) 

and in subhuman vertebrates seem to be fundamentally the same: the intrusion 

of strangers, possession of some object, and frustration". Aggressive 

behaviour arising because of the intrusion of strangers (together with that 

concerned in the establishment and maintenance of so-called social heirarchies) 

may be considered as an indirect form of aggressive behaviour concerned with 

the possession of un object. The object in these cases is potential, not 

actual. Aggressiveness caused by frustration (at least in the sense 

inferred by Collias) is of doubtful biological value. We may therefore 

conclude that aggressive behaviour is nearly always concerned with the 

possession of some object, actual or potential, (aggressive behaviour in the 

predator-prey relation is not considered here, although it could be said 

to differ only in degree from, say, food-robbing).

Aggressive behaviour concerned with the possession of an object may 

be subdivided according to the nature of that object. We may thus dis­ 

tinguish reproductive fighting, in which the object is something essential 

for reproduction, from fighting for food, or fighting for roosting sites,



and so on* The validity of such distinctions will be considered in a 

later chapter. The present chapter deals only with two types of fighting 

which occur in winter - namely fighting over food and over roosting holes. 

Reproductive fighting occurs to a limited extent in winter flocks, but is 

dealt with in a later chapter. The question of position in a social 

heirarohy is considered briefly: a high position may lead to advantages 

both in c onnection with food and, later, with reproduction.

Fighting does not necessarily imply physical contact between the 

individuals concerned. Where contact does occur, it is referred to as 

 combat'. Combat is rare, and fighting usually consist, of more or less 

stereotyped behaviour patterns. Thus in the present study the fern fer>w 

"fighting" has been used to include both "display-fighting", in which the 

participants do not strike each other, and "actual fighting" or "combat".

B. Behaviour Involved in Fighting over Pood. 

1. Parua major and caeruleus

In the following sections the behaviour patterns involved in the 

fighting of Great and Blue Tits over food is described. Both offensive and 

defensive behaviour is included.

(a) Supplanting attack.

In a supplanting attack for a food object, the aggressor flies at 

the posssessor of the food, causing the latter to fly off, and feeds in his 

place. Usually the aggressor f_ies down fgfca a position above the other



bird: if both are Initially on the ground, the aggressor usually flies 

up an inch or two before attacking* It is difficult to analyse the 

movements exactly, but often the attacker appears to glide for the last 

foot or two of his attacking flight, and sometimes a hard 'tit tit tit 

tit1 call is heard: this is particularly marked with Blue Tits. 

Sometimes a bird^Lies down as though to attack, but holds off when about 

a foot away and lands elsewhere. The attacks take place most often on 

a bird which is opening a nut, or has Just dug a pit amongst fallen leaves, 

or is feeding in other ways which involve its being in the same place for 

at least several seconds.

The feeding bird nearly always hops aside or flies away, abandoning 

the food; though occasionally he takes the food with him. In either 

case it is rare for it to show any very marked further reaction: sometimes 

it raises its crest, flicks its win $3, or wipes its beatc on a branch. 

Occasionally a supplanted bird immediately attacks another, without 

attempting to rob it of food. Similar behaviour was witnessed by 

Colquhoun. (19^2) in Blue Tits, and is presumably a displacement activity, 

though Collias (1944) believes that it may be regarded as due to 'frus­ 

tration'. Although sup lanting attacks are nearly always successful, 

they are sometimes resisted. The behaviour caa not, therefore, be classed 

as 'supersedence' (Tompkins,1933).

It is often difficult to be certain whether a supplanting attack 

is concerned with food or not. Occasionally a feeding bird makes such 

an attack on another which approaches it too closely: here the attack is 

clearly concerned witn food, though its ;bject is not foodrobbery. 

Sometimes there is clearly no reference to food. Thus one tit may supplant



another which is not feeding (e.g. during integrated flock movements): 

sometimes an attack is followed by several more in succession, or by a 

chase, so that both birds fly far away from any possible food object. 

Such behaviour was seen particularly at three times of year - amongst the 

juvenile flocks in late summer, during the autumn recrudescence of sexual 

behaviour, and from mid-December until the time at which the flocks break 

up* It is clear that in these oases the supplanting attacks are relevant 

to reproductive fighting* They are discussed on page/^ .

Colquhoun (l%2) used the term "approach threat" to describe such 

attacks, but it is clear that more than threat is involved.

(b) Combat

Occasionally the victim of a supplanting attack may jump up and 

meet his aggressor in the air. The birds face each other, with their 

bodies upright, striking with their beaks and claws and fall quickly to 

the ground. Occasionally a head-forward threat (see below) develops into 

combat. Combats rarely last for more than a few seconds: they were 

infrequent before Christmas, but were seen quite often in January and 

February. Hamerstrom (1%2) found that 'fights 1 occurred more frequently 

in large flocks and in severe weather in P. a. atricapillus.

(c) Stealing

In some cases the attacking bird does not attempt to supplant the 

possessor, but goes straight for the food. Blue Tits occasionally robttwA 

Great Tits in this way, seizing the food and flying off almost before the 

Great Tit has moved.



(d) Head-up posture

The head-up aggressive posture, which normally appears in reproductive 

fighting , occurred occasionally in food disputes between Great Tits daring 

the period before the break-up of the flocks* la flocks in late January 

and February it was quite ootmoa. Typically, one Great Tit supplanted 

another and adopted a head-up posture for a second or two before feeding 

on his spoil* On December 29th, 1949 , two Great Tits feeding on opposite 

sides of a piece of fat, which was hanging at one of the feeding stations, 

used very vigorous head-up postures. Occasionally birds feeding in front 

of a mirror postured in this way* Such posturing was usually immediately 

effective, the other bird flying offi sometimes, however, the bird postured 

at seemed to take no notice of it at all* Sometimes a bird giving the 

wings-raised posture (see below) gave incipient head-up postures at the same 

time* This is discussed further on p.

(e) Wings-raised posture

In this posture the winr;s are hell half open and raised to the level 

of the back, or even higher. The tail ia sometimes in the normal position, 

sometimes spread, and sometimes raised. The posture may be given with 

varying degrees of intensity - the wings may be only Just opened and hardly 

raised at all, or they may be lifted above the back* Illustrations of Great 

and Blue Tits using the posture in a dispute over a milk bottle have been 

given in a previous paper (Fisher and Hinde, 1949)* Sometimes the displaying 

bird turned round so that its back ma directed towards its opponent*

The wings-raised posture is commonly givea by a feeding bird which is 

approached too closely by another. The threatening bird usually continues



feeding at the sane time as he matures. It is also used

in reproductive fighting, especially in inter-specific disputes.

(f ) Head-forward posture

In the head-forward posture the threatening bird ceases feeding and 

faces towards its op,jonentf It holds its head down and forward, its beak 

usually pointing towards its opponent. In the Blue Tit the feathers of 

the cheeks and crown are sometimes raised, though I have not observed this 

in the Great Tit. The beak is sometimes opened, Sometimes the win^s 

are scarcely unfolded, but in reactions of high intensity the wings are held 

as in the wings-raised posture aui the tail id spread. The posturing bird 

may remain still and threaten, or may advance on its o,.vonent. Qsulj»ally 

the threatened bird gives way almost immediately, and hops or flies off, 

though aocoetioaes two birds will threaten each other simultaneously in this way.

Like the wings-raised posture, the h-ad-furward posture is used as a 

threat when one bird is ^jproached too closely by another. possibly it should 

be regarded as a high-intensity f jrtu of the wings-raised posture. It differs 

from the latter, however, in that feediag or searching for food must cease 

while the posture is held. It is also used by birds which are not feeding.

Sometimes the feediag oirJ ceases feeding for a moment and turns its 

head momentarily to look at a. aearby bird. The latter usually flies off. 

This may be a normal prelLuiaar, to the head-forward posture.

(g) Plying off with food

When a tit finds a piece of food so big that it cannot be swallowed 

immediately, it flies aff aul eats it elsewhere. :Juts and beechinast are 

always dealt with in this way. TheXraJue of this behaviour tj the individual



may be that he can thereby open and eat hie nut in a place where he ia less 

exposed to being robbed by other birds. Sometlues many individuals from 

a flock carry their booty to the same bush; but even so they probably 

gain some immunity from attack, as the neighbouring birds are feeding, 

not searching for food. The carrying away of the fooj may also be of 

value in that the bird opens its nut in a position where it is less 

exposed to predators.

The birds readily become conditioned to carrying their food to a 

particular bush: at houses where the tits habitually open the milk bottles 

and carry away the stop ers, piles of stoppers are found behind their 

favourite bushes.

In periods of great food abundance tit^ls sometimes carry off food, 

and then leave it without eating it and return for more. Slue, Coal and 

,arsh Tits were often seen doing this during the heavy beeahmast crop of 

1948. The Marsn Tits usually flew iown to the ground with the nut and 

pushed it into the moss: the sa^e individual would return repeatedly 

to the same area, but not to the same spot: so that in a few minutes 

several nuts would be deposited within an area of a few square yards. 

The Coal and Blue Tits usually pushed the nuts into cracks in bark or into 

the holes ia the cen re of elde boughs. Similar behaviour has been 

recorded previously in >reat and illow Tits, and also in P. bicolor, 

as well as in the species noted above (Fatio and Studer, 1889; Lewis, 1923; 

Astley, 1923; Hibbert-vare 1929; Porbush, 1929; Morjdy, 1942; Owen, 194S5
'Rltl««ii ) /T<«? .

Bent, 1946$ Southern, 1946). In all cases for whicn adequate data were 

given, food was temporarily super-abundant, and eacii article of food was 

carried to a slightly different place, being usually pushed into a crevice



in a stump or behind ivy. It seems fcnlikely that the bird remembers 

later where it put each particle of food, but it may remember the 

general area, so that thia is probably real food-storing behaviour. 

Certainly it is not merely a case of a behaviour pattern being cut short 

because part of the adequate stimulus (hunger) for the final act (actual 

eating) ia missing. The chain ia cut short before the nut is opened, 

and in most cases the food is not merely dropped, but hidden. The 

behaviour forms so definite a pattern that it oust have survival value. 

Pood-storing behaviour seems to be rare ia birds, but is known in 

Balanoaphyra formicivora and Aayndesaaee lewis (see Bent 1939).

(h) Avoiding behaviour

Tits which are either searching for food, or opening nuts 

outside the flock, oftea fly off if they are approached too closely 

by another bird. If they have food they may carry it off wit a them.

(i) Re-entering the flock

When a. Great Tit flock is feeding on the ground, an individual 

which is returning to it first perches above the flock, and inspects the 

ground before flying down to feed* It seems that this enables him to 

settle near, but not too near, other individuals, as well as to settle 

on a suitable feeding ground,

(j) "Individual Distance"

The behaviour patterns described above have the effect of 

keeping a small area roun each bird free fro.; other birds. This area 

has been called "Individual Distance" (e.g. Burckhardt, 1944j Condar,



Condor describes "Individual Distance" as "an area which has no visible 

boundaries, which moves with the bird, and into which no other bird can 

come". These authors desribe "Individual Distance" in Larus ridibundus. 

Aythya fuligula. and other species, and note that each bird's area is kept 

free by avoiding and threat reactions. This is also the case with the 

Great and Blue Tits* It oust be noted, however, not only that "Individual 

Distauce" is an area, but that it is a compressible area. Another 

individual at a distance of, say, 2 feet, may evoke only a slight wings- 

raised posture, whereas at one foot he may evoke a head-forward posture 

of full intensity. Further, the distance at which another bird is 

tolerated isay vary with the physiological stati of the individuals, viith 

their position relative to their own territory (see p. 67 ) and even with 

where the flock is feeding (i.e. on the ground or in the trees, see p. /?? ).

The biological advantage of the maintenance of "Individual 

Distance" in the Tits is probably the relative LazAinity which it gives from 

the food-robbing behaviour of other thirds. This, however, is not necessarily 

always its function: in other species it may provide sufficient room to 

spread the wings iu sudden flight, or prevent the spread of parasites, or 

serve other purposes.

2. OtherFarua species.

Behaviour patterns very siiJ.l;»r to all those described in the 

last section have also been seen in the present study in Coal, Marsh and 

Willow Tits. One Toal Tit very often opened its b^ak when using the head- 

forward posture. ilarah and .villow Tits were not ctually seen to raise the 

cheek feathers when using the head-forward .osture. "urds of each s-jeciea



4s*

used the postures against individuals of other Parus species, as well as 

against members of its own species*

C. Experiments with a Mirror.

During the winter of 1949/30 the aggressive behaviour of the 

tits was studied by allowing them to see their owa reflections in a plane 

mirror placed at one of the feeding stations. The mirror was 3 feet long 

and one foot high: It was placed vertically with one of the long sides on 

the ground, A piece of fat was left on the ground immediately in front 

of the mirror* Tits which atom to feed on the fat were able to see 

their reflections and reacted in one or more of the following ways:-

(i) Some birds flew down towards the fat but, on seeing their 

reflection, immediately flew off in, haste. Some of these actually landed 

on the fat for a fraction of a second before flying off, whereas others did 

not even land, but turned about in mid-air. Some of the birds which 

behaved in this way did not return to the mirror, at least during the 

period of observations Others, however, returned again and again: in 

these eases the time between visits decreased, and the time spent in front 

of the mirror increased with each visit, until the bird waa feeding normally. 

Occasionally a bird would settle so that its image was uidden from it by 

the fat, and would continue feeding until it saw its reflection, when it flew 

off.

(iij Some individuals o.*me to the mirror and locked at their 

reflections for acsae seconds, and then fed without display. In such cases



the bird usually appeared to be uneasy - looking round, flicking Its wings, 

and often standing with raised orest.

(iii) In other eases the bird noticed its reflection and did not 

display, but fed without signs of uneasiness.

(iy) Sometimes the wings-raised posture was used, the bird feeding 

and posturing simultaneously. The posture ndght be so slight as to be 

barely noticeable, or wry intense, with the wings raised above the back. 

The display became more intense if the bird moved closer to the mirror. 

Posturing of intermediate intensity usually subsided in a minute or two* 

Very intense wings-raised posturing usually led to head-forward posturing.

(r) Birds which showed the toad-forward posture did so in 

intervals of feeding. The posture was usually accompanied by raising of 

the wings, which persisted during feeding.

(vi) Some birds actually attacked their own image. The attack 

was usually preceded by the wings-raised and head-forward postures. Two 

forms of attack could be distinguished. In the first place, the bird 

remained on the ground, with wings raised and tail spread, and pecked at its 

image. In the second it fluttered up against the glas- and pecked. In 

either case it usually soon worked along to the end of the mirror, when, of 

course, the image disappeared. It then hopped around, usually with flicking 

wings and raised crest, until it saw its image again. After attacking for a 

few seconds it returned to feeding*

It will be seen that different individuals showed responses varying 

from immediate flight to almost immediate attack. The observations made 

were not sufficient to show the reasons for these differences in behaviour



but it was clear that (1) any one individual usually (but not always) 

showed the same type of response on successive visits and (ii) that certain 

second year birds, whose territories were known to be several hundred yards 

away, fed with signs uf great uneasiness, whereas birds which spent much 

of their time close to the feeding station often attacked their images. 

It thus seems probable that some of the differences are connected with 

the birds' familiarity with the area.

Colquhoun (1942) has shown that in Blue Tits 'a clear social 

hierarchy exists within the floctc in winter; residents are dominant to 

nomads and the social order of the residents is related to territory1 . 

The five Blue Tits which occupied the first places in the 'dominance 

hierarchy' possessed territories at successively greater distances from the 

feeding station. A similar result has been obtained for P. major by 

Brian (1949;. In the .resent study, the birds which were seen often round 

the feeding stations usually sup lanted strangers at the food. Odum (1942) 

and Hifnerstrom (1942) found that there is a dominance order in winter flocks 

°f £ - a* ^^^SP^lus* though the order is not always fixed or linear. Both 

these authc-j. found that strangers were subordinate to the other members of 

the flock, and exhibited 'uneasiness* on approaching the food. Odum remarks 

that the three highest males in the hierarchy were the ones that remained 

on or near the winter feeding range to establish territory. He tnus implies 

that a high position in the dominance order precedes the establishment of 

territory. The observations made by Colquhoun (loc.cit.) started in December, 

and those by Brian (loc.cit.) in January. In these cases the establishment 

of territories, or at least of preferred areas, had already taken ^lace and 

the authors infer that the dominance order was a result of the territorial



organisation. The question ia discussed further on

The existence of social hierarchies raises the question of 

whether any fighting occurs purely to settle position in the aooial 

hierarchy, and without reference to food or other objects actually present 

at the time. This may be the case: it is known that  the first thing 

two hens will do on meeting is to settle their future dominance relations' 

(Collias, 1943}* There is as yet little evidence to show that such 

fighting occurs in wild populations of tits. Indeed Oioin's (I941b) 

description of the behaviour of birds released into a strange flock 

suggests that they were at first subordinate to all other birds, and that 

their ultimate position in the new flock may have beau settled in encounters 

over food. Even if suoh fighting does occur, it must be regarded as 

aggressive behaviour directed (perhaps indirectly) towards the possession 

of aome object (food, territory, etc.} in the same way as other types of 

fighting.

The behaviour of the tits towards their reflection can be taken 

as behaviour towards a strange bird. The behaviour of each bird towards 

a stranger thus probably depends largely on the yluce where the encounter 

takes place: no doubt it also depends on other factors such as sex, 

(females rarely showed anything more than a slight wings-raised posture), 

hormonal condition m\\ degree of hunger. (See Collias 1943, 19A4i 

Allee, MS).

D. The Biological Value of Fighting over Food.

We have seen that in winter the supplanting attacic ia nearly 

always offensive in funn-Mnm. *nA ig used In gte^Hnj foo* from oflrei-
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It will be asked whether such behaviour is of survival value - whether 

sufficient food is obtained in this way to make the behaviour biologically 

valuable. In order to give a partial answer to this question, a note 

was made of every occasion when such au attack was seen during routine 

observations on winter flocks. The incidence of attacks in each month 

was expressed as the number observed per hour spent watching flocks in 

the field. This, of course, provides only a very rough means of comparing 

the frequency of such attacks in different months, but does give some 

indication. In addition, in a few cases, the actual number of attacks 

seen during a given period of observation on one flock was counted.

The records are shown in Table 4 by half monthly intervals from 

September li>th to February 14th, 1948/49 and for June 1949, and by monthly 

intervals from July to January 1949/50.

Table » « Mo. of supplanting attacks seen per hour spent in routine
observations ou flocks,

Period.

1948/49
bept (ii)
Get (i)
Cot (ii)
Nov (i)
Nov (ii;
Dec (i)
Dec (ii)
Jan (i)
Jan (ii)
Feb (i)
1949/50
June (i)
June (ii)
July
Aug.
Sept.
jot.
;iov.
Dec.
Jan.

Hours of
observation

51
7

25
24
33
36
16
24
41
47

26
19
13
25
24
16
11
20
?*

Total No.
of attacks

13
2

15
31
48
34
65
83
134
82

2
9

12
19
20
8
22
45

(all Parus species)

Ratio inter/iatra
specific attacks.

6.6
(1. o)
(1.5)
0.24
0.20
0.20
0.38
0.20
0.25
0.24

0.00
0.00
0.1
0.05
0.05
0.3
0.15
j. 12*00

*

Average Ho. of
attacks per

Hour.

0.3
0.3
0.6
1.0
1.5
2.3
4.3
3.5
3.3
1.7

0.1
0.5
1.0
0.8
0.8
0.5
1.9** y
- ?
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Unfortunately it was not always possible to be certain whether 

the supplanting attack was made with the object of food-robbery or not. 

Therefore all supplanting attacks were counted except those probably 

associated with reproductive fighting, i.e. (i) leading to a chase, 

(ii) in which the attacker supplanted the same bird more than once within 

the course ,f a few seconds, and (iii) in which the attacker did not feed 

and used the head-up posture or other posture appropriate to sexual 

fighting. Instances of stealing food were included as supplanting attacks.

In both years attacks became most comnon in December, the figure 

being 4.3 attacks per hour in 1948/49, and ?.2 in 1949/50. In 1948/49 

the tits fed almost entirely on beechmast throughout the autumn and winter 

so that in this year, at auy rate, tht change in the frequency of the 

attacks through the season cannot be accounted for by a change in the size 

of the food particles. The fact that the peax. occurred in midwinter in 

both years might be takea as good evidence that UK attacks are of 

biological value. This, however, is not necessarily the ca^e since a 

number of other factors contribute to this result. Thus:-

(i) Attacks occur more often in closely integrated flooks than 

in dispersed ones. The flocks became more integrated, as the winter 

advanced.

(ii) Although definite instances of reproductive fighting were 

excluded, some of the supplanting attacks may nave been associated with 

pair formation. Such behaviour became more marked from December onwards.

(iii) on .vai-ui days in January and later the birds fed in ^airs and 

not in flocks, so that food robbery was rare. jn the other hand, sut> lantir 

attacks were t.>articularly com .^n when the tits fed in flocks during cold 

spells at this season.
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It seems unlikely, however, that a behaviour pattern of this type, 

which can be casually observed over four times an hour, is biologically 

valueless. In fact, when it was possible to watch one flock in one 

place for any considerable period, the number of attacks was much higher 

than this. In two periods of }6 an i 40 minutes on Jan 6th and Feb +th, 

1949, respective ly, in e*oh of vhich flocks estimated at ten birds were 

kept in sight continuously, 13 and 17 attacks directly connected with 

food were counted. If all the birds in the flock were attacked equally 

often, this would mean that each was attacked about twice an hour. In 

jractice some birds snast have been attacked much more often than this* 

As far as could be seen, these birds were taking little other food than 

beechmast, and were tautiac on the average three minutes to find a beechnut. 

In. another flock (estimated at 27 tits) which was watched on Dec 2nd, 1948, 

the birds were taking on the average only 13 aeco;jda to find a beechnut, 

and only two attacks were seen in half an hour.

toaber af supplanting attaoics observed between 
the tit specie a.

(a) 1948/49. 

Attacking species
Attacked
species.

Great Tit
Blue Tit
Coal Tit 
Marah Tit

Great Tit.

2&
22
12
21

Blue Tit.

23
1^6

2 
17

Coal Tit.

1
1

0

Marsh Tit.

2
0
5 
52

Attacked 
species.

Great Tit 
Blue Tit 
Coal Tit 
Marsh Tit

Great Tit. 

68
T i 
o

00 1949/50. 

Attacking species

Blue Tit. Coal Tit.

0
0 
8 
?T

Marsh Tit.

0
0
V



Table 7 shows the frequency with which attacks were observed 

between each of the jParus ancles in the wood. Attacks involving 

individuals of the same species (underlined figures) were much more 

comuon than those involving different species. In the interspecific 

attacks, Great and Blue Tits robbed Coal and Marsh Tits more often than 

vice versa. Blue Tits robbed Great Tits about as often as they were 

robbed by them. On a few occasions tits were supplanted by Great 

Spotted Woodpeckers (Dryobatea majorj and nuthatches (Sitta Buropoea); 

and Great and Blue Tits supplanted Chaffinches (Pringilla ooelebs), 

Robins (Erithacus rubecula and Hedge Sparrows (,?runella modularis).

The ratio of interspecific attacks to intraspecific attacks 

(Table ^ ) was consistently higher in 1948A9 than in 1949/50. In tue 

first year there was a very good beechmast crop, which formed a. high 

proportion of the food of all the tits throughout thy winter. In 

1949/50 the beechmast failed. Thus the higher proportion of inter­ 

specific attacks in 1948/49 stay have been due simply t > the fact that 

the different species were feeding on the same food whereas in 1949/50 

they fed mainly in different places. In the year when the beechmast 

failed the tits were probably feeding on smaller particles than in the 

previous year: this i^iay also have reduced the proportion of inter­ 

specific attacks.

B. Fighting over Roosting Sites

On a number of occasions during the winter a tit was seen to 

arrive at its roosting hole to find it already occupied. Sometimes the



newcomer was another tit; more usually it was a Great Spotted Woodpecker 

(Dryobatea major)* On such occasions the dispossessed bird usually made 

several attempts to enter the hole, and both the head-forwa.n: and wings- 

raised posture 7flsre used. On one occasion (February 21st, 1949) a Great 

Tit, finding its hole occupied, flew to a branch some distance away and gave 

a momentary head-up posture although no other tit was near. (See also p.

Tits may be seen inspecting holes (see p./I/?) all through the winter, 

though such behaviour becomes much more common in the weeks preceding the 

nesting season. //hen a tit in a winter flock inspects a hole, it often 

happens that another bird flies at it and supplanta it at the hole. 

Sometimes the first bird resists, and a combat ensues. Such fighting may 

be relevant to the possession of roosting sites.
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SECTION H MOVEMENT OF INDIVIDUALS. 

A» General.

All gradations from sedentary to regular migratory behaviour 

can be found in the genus Parus. Even ore subspecies may differ markedly 

in its migratory behaviour in different parts of its range. Such variations 

clearly depend on local differences in the relative survival values of 

sedentary and migratory behaviour.

The British races of the Great and Blue Tits (Parus major newtoni 

and P. caeruleus obscurus) are almost completely sedentary, except for local 

movements. Individuals of the continental races also occur in the British 

Isles in winter, sometimes in fair numbers, (see e.g. the records for 1910 

in British Birds, vols TV and VI) but little is known of their movements 

inland. On the continent the situation is often very complicated, since there 

are some areas where the winter population consists partly of local and partly 

of migratory birds (e.g. Belgium, van Beneden, 1933; Delmee, 1940); others 

in which the adults are sedentary and the juveniles migrate long distances 

(e.g0 Finland, G-rote, 1913; see also Mogall, 1939); and probably others 

where all birds are migratory.

A brief account of the movements of the tits in Wytham is given in 

the following sections. The reader is referred to Plattner and Sutter (1946, 

1947) and to Kluijver (in litt.) for recent reviews of the literature on the 

movements of tits.



B. Parus major.

/
1. Post-breeding Season.

Within a week of leaving the neat, some of the broods in the 

wood were found to consist of the young of more than one pair. Thus the 

young started to wander from their parent's territories very soon after 

leaving the nest. No doubt this mixing of the broods occurs far more 

readily when the population is high, and the territories close together, 

than when the population is sparse.

Two broods of Great Tits were given colour rings: four weeks 

after leaving the nest they had become scattered all over the wood. No 

attempt was made to study the movements of the juveniles between July and 

November.

2. Autumn arid Winter.

iiost of the adults remained on or near their previous years' 

territories throughout the autumn and winter. (Other authors have stated 

that they disappear during the moult .-.ail reappear again in autumn (see summary 

in Plattner and Sutter, 194$-7) but this was certainly not the case with the 

colour-ringed adults watched in the present study). They formed part of the 

flock whose flock-area included their nest-site, and moved about with it, but 

spent more time in the neighbourhood of their last year1 s territory than in 

other parts of their range. During cold spells this attachment to a limited 

area became much less marked, and all birds wandered over far greater ureas 

than they had done ^reviously. One pair, which had never been seea more 

than 100 yards from its breeding territory throughout the whole summer, autumn 

and early winter of 1949, appeared at a feeding station M-^U yards away during
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a cold apell in January 1950; and continued to use it occasionally during the 

subsequent milder weather. Gibb (in litt,) found that all the tits left the 

wood during the severe winter of 1947/8* In a very few cases adults changed 

their range completely during the winter, moving to a different part of the 

wood. It is, of course, possible that some of the adults which disappeared 

had moved elsewhere.

It is not known how much the juveniles continued to wander about in 

the autumn, but by November it was clear that some of them had already taken 

up residence in a limited area. These birds remained in the same area for the 

rest of the winter. They moved about with a flock and showed no iuar<ced 

preference for any particular part of the flock area, but when the flocks broke 

up they immediately showed behaviour associated with the establishment of a 

'preferred area1 arid a territory. No doubt these individuals, like the second 

year birds, would have moved about more had the weather been colder.

Not all the first year birds became sedentary as early as November 

however. Itony which had appeared to be settled in November subsequently 

moved to quite a different part of the wood. All through the winter there were 

birds which turned up at tha traps one day aai disaj eared the next. Some move- 

men t$ of this type occurred throughout the winter, but it seemed to be most 

marked in February and March. Indeed, Maynard (1936) considered Great (and 

Blue) Tits to be mainly non-resident at this time of year, new birds arriving at 

the traps about every five days. This movement immediately preceding the 

breeding season was probably largely due to the return of birds which had 

moved out of the woods into th hedges and .uv.o populated areas in the early 

part of winter. In ti>; British Trust for Ornithology enquiry into the opening



of milk bottles by birds, many of the correspondents stated that their 

milk bottles were opened most frequently in the winter; and commented that 

there were always more tits about the houses at that time of year: these 

observers were untrained, but they were also independent and unbiassed*

Since the adults remain in the breeding area throughout the winter, 

and there are no indications that they actively drive their young away,(unless 

they are rearing a second brood (of. Stein, 1927)), it is probable that the 

dispersal of the juveniles is due to an innate tendency to move, independent 

of the environmental situation. Indeed Kern (1940) found that juveniles 

accustomed to feed at a well-stocked feeding station moved off in September 

in spite of the food supply. On the other hand, their further movements 

during the autumn and winter probably depend largely on the availability of food. 

Certainly the Great Tit population becomes higher in the areas where food is 

very abundant than where it is scarce. Presumably a juvenile has a greater tend­ 

ency to change its range when fool is difficult to find than when it ia easy.

Other authors also have concluded that the extent to which the birds 

move about is linked with the availability of food (e.g. Lebeurier et Rapine, 

1941). Prompted and Lukijoa (1937) consider that they hive proved it 

experimentally. Steinfatt (1938) notes that P. paluatris moves into fJine 

woods in winter - oresumably c. direct effect of local food conditions. The 

problem is, however, by no means a simple one, at? in .viutar the tits need 

roosting sites as well as an adequate food supply. In some cases they may 

feed at some distance from where they sleep (see Plattner and Sutter 1946, 1947).

If it is true that the winter movements of juveniles are largely 

dependent directly on the availability of food, the movements differ from true 

migration in two ways:- (i) The movements are not orientated. (ii) The move-



merit occurs aa a direct result of the biological need, or, in other words, 

the proximate and ultimate factors are the Bane. In the latter respect they 

resemble hard weather movements, but these are orientated.

A habitat that is favourable for the Great Tit in winter is not 

necessarily favourable for breeding. A pre-nesting movement aay be induced 

by some fora of habitat selection, the birds moving about until they find a 

suitable area. The spring movement jf tits is probably not orientated. 

In true migration both autumn and spring movements arc orientated, and JBV 

****** the movement preceds the biological need.
/^-

3. '.Winter

The feeding range of an individual in any part of the winter 

usually corresponds to the flock area of the flock to which it belongs 

(i.e. the feeding range of the flock, c. 10-20 acres: see p.<?o ). Some 

individuals, however, spent some of their time in one flock and some in 

another, ana thin had a considerably larger range than this* On the other 

hand souse second year birds, %vhich tended to remain near their previous 

year's territory, had a range rather smaller than that of the flock. It was 

rare for a bird to be seen regularly at points more than 400 yards apart. 

A number of birds changed their range during the course of the winter, in 

some cases gradually and in others more or less abruptly.

C. iarua caeruleua.

All that has been said about the Great Tit applies also to this 

species. The adults remained throughout the winter in the neighbourhood



of their previous year's territory, though forming p&rt of the flock whose

f look-area included It. Tiie viator range of the Blue Tits seemed to be rather

larger than that of the Great Tits - a nuuber of birds ware known to wander

regularly over about 25 acres. Aa in the Great Tits, there were indications

of an. increased amount of juovetceat among the Blue Tits in tfytham in February and

.larch.

Ksnrick (1%C) states that the birds caught at his traps near 

Birmingham could be divided into four categories:- A. Fully resident (three- 

eighths) | B. Summer residents (one-eighth); C. Vinter visitors (one quarter; 

and I). Winter pasaage migrants (one quarter, mostly seen in February and March;* 

Categories A, C, and D would be expected if the general ajoveinunt of Blue Tits 

is similar to that sketched above for Great Tits* Category 8 indicates that 

the adults move rather more thai do the adult Great Tits, but more concise 

evidence is needed on this point* As in the Great Tit, the amount of wandering 

no doubt, depends largely on the availability of food (see Lebeurier et Rapine,

D. Parus paluatris.

."Jo ra^Tcir.£ of brooda was seen in the Marsh Tits - presumably because 

the territories *sr«3 so mich larger than those cf the Great and Blue Tits 

(see p. 94 ). In two £>ro.ds the young were colour-i-uiged. They remained on 

their parents territories until they were about a month old, and then suddenly 

scattered all over the wood.

The adult ,-;ars« Tit» showed aa even greater tendency to remain on 

or near their territories through the winter than did the Great and Blue Tits.



L\

Although they often Joined flocks of juveniles, they did not usually 

follow them outside their own territories.

£_  Ringing Returns.

The number of recoveries of tits ringed under the British Museum 

Bird Ringing Scheme is as yet insufficient to give a clear picture of their 

movements. Their analysis is complicated by two factors; (i) among the 

birds ringed as adults it is usually impossible to differentiate between 

1st year and older birds, an.l (ii) many birds move over such short distances 

that their movements are not shown by the ringing returns. In Table^ £ 

only those birds which were recovered dead, or .vhich were re-caught by a. person 

other than th original riu :er, have been included. In this way the bias 

which woul J. be caused by birds retrapped by the original ringer is eliminated. 

The adults have been divided into two categories - those first ringed between 

March 20th and July 10th, which may be assuosed to be at least one year old 

when ringed (category A) and those first ringed at other times of year 

(category B).

(a) Great Tits. Of the 13 birds rin/ed as adults during the 

nesting season, none showed any movement. x<uite a number of the birds in 

category B showed some movement, but this category oay have included some 

first year birds. There are few recoveries of nestlings, but quite a large 

proportion show some movement. The one adult vvhich moved 95 milss was ringed 

at Birmingham on Dec. 29th, 1935, aad. recovered at Denver, Norfolk, on Jaa. 14-th, 

1938: this may have been a specimen^ of the Continental P. m. major. Two



Numbers of Great and Blue Tits recovered at various
distances from point

Species.

Great 
Tit.

Blue
Tit.

SSL

Distance
recovered*

Miles.
 MMMWMmlMtt

.Jestliog 
Adult A 
A.dult B

Nestling 
Adult A

Adult B

of ringing, excluding those re- trapped
the original ringer.

1m.

15 
13 
96

7 
13

179

5

4 

8

52?

2

3

2

2

Ida. 20ou

2

5 4

1 

4 2

30m.

1

1 

1

Over

1 at <
1 at (

1 at < 
1 at < 
1 at <

miles.



birds ringed in the autumn of one year were re-caught by the trapper several 

times during the winter and then moved 10 and 38 miles respectively in 

February/liarch.

(b) Blue Tits. Of the 16 birds recovered which were first 

ringed as adults in the breeding season, 3 had moved a considerable distance. 

This possibly indicates a difference from the Great Tit, though the movement 

shown by adults in category B is similar to that in the Great Tit. Pew 

ringed nestlings have been recovered, but a high proportion show some move­ 

ment* There are two records of birds ringed in the autumn^which were known 

to be sedentary during the winter,but which moved 8 and 17 miles respectively 

in FebruaryAjarch.

P. Other r'arua Species.

No attempt will be made here to review the literature on the 

migratory behaviour of the species mentioned above in other areas, or of 

the other parua species. The following generalisations can be made:

(i) In all cases the juveniles move farther than the adults. 

Adults are in fact sedentary in all regions except those in which conditions 

are extremely severe. Kluijver ;in litt.) has shown that adult females of 

P. «u major have a very slightly greater tendency to wander between successive 

breeding seasons than adult males. If this is generally true for other 

species and other areas, we can say that the reLitionship between the amount 

of movement shown by adult males, a^ult females ^n juveniles is the same 

as in other 'partial migrants' (laok 194-3/4).



(ii) The amount the juveniles move varies in different 

species, in different races, and in individuals of the same race from 

different areas. No doubt natural selection exerts a fine control 

on the amount of movement shewn by individuals in different areas. 

In some cases,also, there are marked differences between the amount of 

migration occuring in different years (e.g. ?, a. atricapillus. Wallace, 

1941; Bofcdish, 1938; Odum, 1942: p. ater. Grote. 1913 and 1937; 

Sevesi, 1934: P. hudsoiiicus, Bent, 1946). Suoh differences may sometimes 

be due to population changes, but resumably are usually due to differences 

in the proximate factors controlling the migratory behaviour.

(iii) In those.species which are relatively sedentary, as well 

as in those which are migratory, more movement occurs in those months 

immediately preceding the breeding season than in the winter (e.g. 

p. paeruleus, Kenrick, 1940: P. a. atripapillus, Wallace, 1941).

G-. The Concept of 'Domicile*.

Eluijver (in litt.) distinguishes four areas 7/hi<?h have 'special 

significance in tit biology 1 . These sre: (i) the area immediately 

surrounding the nest hole; (ii) the territory; (iii) the Domicile (i.e« 

the part of its range which it frequents most often by day, and in which 

it also sleeps and breeds. It is measured by calculating the area within 

which all the Dreading and roosting sites used by the bird once it has 

 settled down' are included;) (iv; the range (i.e. the arsa in v*iich all the 

bird's activities take place: it r.se.vB food, sleeps and breeds within the 

limits of its range). Once a bird has selected a domicile and a range



seldom changes them.

It would seem that, in the concepts of range and domicile as used 

by Kluijver, the time factor has hot been adequately considered. Thus 

during a bird's first winter, b<;fore it has finally settled, it may feed over 

a more or less definite range (see p.a.0 ) for days, weeks or even months in 

succession, and then move to a totally different area. (This is, of course, 

especially the case with migratory birds). Several cases of this were 

encountered in the present study. Indeed, it is unlikely that all the birds, 

which were recorded in the area for a week or two and then disappeared, 

had died: many of then must have changed their range. A distinction must 

therefor® be mads between the range during any given period, and the area 

over which a bird ranges during its life.

Further, the concept of domicile introduces considerable 

difficulties. Kluijver uses the term to iasan the area containing the 

different successive roosting and breeding sites of one individual. It 

thus has meaning only in retrospect, and cannot be of any significance to 

the bird. In Sduijver's study roosting sites -jrere available only in nest 

boxes, which were scattered more or leas evenly through the wood. In Marley 

Wood, on the other haad, few birds roosted in boxes, the majority .roosting 

in the groups of dead trees. "hese trees were deserted by most individuals 

before the breeding season, when the birds scattered to breedAn the boxes; 

these were presumably asore suitable than the small holes ^n the trees. 

Thus here the domicile, as defined by the roosting sites, was ,ftea remote 

from the next year's territory. Further, §llattner and 3utter,(l9'+6 and

state that in some cases the birds may fee.l a.t some distance from the



roosting sitea^s so that the domicile is not "the part of its range which 

it frequents moat oftea by day".

It is not denied that individual Great Tits come to frequent 

~>ne part of their range more than others. This is particularly the case 

with second year birds, who frequent their last year's territory and its 

environs more than the other parts of their range. Some first year birds/ 

also, come to prefer a certain part of their range during the winter, pre­ 

sumably because they become conditioned to feed in certain places rather 

than others. The use of the term domicile for an area which has no 

existence at any one time is only a way of saying that the birds are more 

or less sedentary.

H. Homing.

A number of attempts to test the hoxaing abilities of tits have
bbean utide, (e.g. P. ^atricagillua , i-;utts, 1931; Wallace, 1941 j Odum, 1941*6;

p. aa^jor and oauruLgua, Murpiea, 1932 aau 1933; Wenkel, 1935; Delmee, 1940; 

Creutz, 1949)» All these authorities agree that moat birds find their 

wuy home over distances ap to a few miles, but that very few get home from 

greater distances. The re-turn seems to depend on the bird oomng by chance 

into known country.
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SECTION VI PAIR FORMATION ANT) THE BEHAVIOUR OF THE PAIR. 

A* Pair Formation.

In most passerine species the males separate out from the flocks 

before the females and establish themselves on a territory. The females

then come to the territories, where pair formation takes place (see e.g. a,
Tinbergen, 1939^. Often the male at first behaves aggressively towards 

the female, but then shows other behaviour when she does not respond as 

another male. Little is known of pair formation in those species which form 

pairs in the flock. Putman's (1949) observations on Bombycilla oedrorum 

seem to indicate that in that species the male takes the initiative by 

making a courtship dance to other birds in the flock, and that the response 

of the second bird depends on its sex and physiological condition. The 

exact mechanism of the formation of pairs in the tits has not yet been 

established, but there is some evidence as to its nature. This evidence 

is at present stranger for the Blue Tit than for the Great Tit: the Blue 

Tit is therefore discussed first.

1. Parus caeruleua.

Although the birds in the winter flocks show few indications of 

sexual behaviour, the fact that some of them are paired is revealed by -the 

study of colour ringed birds, and also by their behaviour at roosting time 

(see p.^^7 ). The members of such pairs show little preference for each 

others company inside the flock, but on warm days, especially in September/ 

October, and again in the spring, the flocks disperse and the pairs can be 

more easily recognised. Some of these were second year birds, for permanent



pairing is usual if both individuals survive. In some cases, however, 

juveniles also became paired during the winter.

It is probable, however, that most pair formation takes place 

when the flocks break up. On warm days from December onwards there is much 

aggressive behaviour in the flocks, and although the skirmishes sometimes 

start as food disputes, food often seems to be irrelevant. Such aggressive­ 

ness usually consists in one bird flying up to supplant another, finishing 

its attack with a short glide, and holding its tail spread and its wings 

slightly open on landing. The attacked bird may give an aggressive display 

in return, or it may merely hop aside. In the latter case the attacker 

may supplant it several times in succession. If the attacked bird flies right 

away, the attack may develop into a prolonged chase, (cf. Tooby, 1948). 

The attacks are accompanied by a ' tit tit tit tit* note.

Behaviour similar to the above may be seen between the members of 

a pair during the first few weeks after the break-up of the flocks. Thus 

when a pair of *-Blue Tits is feeding in a tree, the male may suddenly make 

a series of supplanting attacks on the female, the latter moving away only 

a short distance after each attack. If the female does fly right away, 

a chase may ensue. Further, in reproductive fighting, males often supplant 

(see pp. t23 ) their adversary's female. The behaviour in the winter 

flocks described above is so similar that it is reasonable to suppose that it 

is associated with pair formation. If this is correct, then it would seem 

that in tits the male takes the initiative in pair formation by making 

supplanting attacks on other individuals in the flock: the response of the 

attacked individual no doubt depends on its sex and physiological condition. 

More observations are needed.



Although some individuals started to sing before the break-up 

of the flocks,it seems unlikely that song is of any great importance in 

pair formation. It does function in keeping the pair together at a 

later stage.

2. Parus major.

In winter the pairs within the flocks are even more difficult 

to recognise than in the Blue Tit, for the roosting display is less marked, 

but there is no doubt that the second year birds usually remain paired 

through the winter, and it is probable that some of the juveniles also 

form pairs before the flocks break up.

Most pair formation probably tal sa place when the flocks

break up: supplanting attacks and chases similar to those described above 

for the Blue Tit are common at this time. The supplanting attacks were 

often followed by head-up posturing. As in the Blue Tit, during the 

period after the break-up of the flocks males sometimes make a series of 

supplanting attacks on their females; and in reproductive fighting males 

often make supplanting attacks on their opponent's mate. Brian (195v) 

has described pair formation in one individual Great Tit. The male 

flew up and supplanted the female and both gave head-up postures. On 

successive days the posturing became less marked.

After the flocks broke up unmated birds seemed to be rare, 

though a few wandering individuals were seen. Nevertheless several 

birds which lost their mates later in the season - even during the nesting 

season - found new ones in a few days.



3. Parus palustris.

In the Marsh Tit it is easier than in the Blue Tit to recognise the 

pairs in winter. The individuals of the pair show a marked tendency to keep 

together, even in the flock, and at least most of the paired birds hold territor­ 

ies throughout the year, and rarely leave them.

In June 1949, some individuals of a colour ringed brood were 

seen by both J. A. Gibb and the writer to keep company with other unmarked 

juveniles for several successive days after the break-up of the broods. 

These birds showed aggressive behaviour towards other Marsh Tits in exactly 

the same way as paired birds in spring, but if these were pairs they were of 

only a temporary nature: a fortnight later the birds concerned had moved 

to a different part of the wood and were no longer apparently paired, though 

still showing aggressive behaviour. In some cases, however, juveniles 

certainly became paired fay November. In late winter, chases, similar to 

those which have been described for Great and Blue Tits, were common.

4. Aegithalos caudatua.

In this species pair formation probably takes place in a stkdlar 

way to that which has been described for the Parus species. Chases were 

common in flocks from mid-December onwards. These usually started with a 

supplanting attack; and the chased bird often flicked or shivered its wings 

between flights. These have also been described by Tooby (1948).

5. Other species.

Odum (1941) found that in P. a. atricapillua pairs are formed 

before the establishment of the territory, and Steinfatt (1938) reached a



similar conclusion for other European species of tits. Odura found that 

in 60$ of cases a paired condition could not have been maintained during 

the winter, but remarks that mortality could account for this. "If pairs 

are maintained apparently the bond between them is very weak in the winter 

flocking period." Verheyen (1947) notes that in P. atrioapillus in 

Europe new pairs form before the end of October. Dixon (1949) found that 

 ^ F» inornatus, where winter flocking does not occur, but the adults 

remain and defend their territories all the year round, the juveniles 

become paired soon, after the break-up of the family parties. He also notes 

that the male of this species often supplants the female: the female may 

simply shift her perch, or she may fly off, -when, a chase ensues.

In Hernia pendulinua the mechanism of pair formation is quite 

different from that in the Parus species, the male starting to build the 

nest before the arrival of the female. (Burkhardt, 1948).

B. Permanency of Mating.

Odum (1941) has reviewed the literature for the Paridae and 

has shown that "There is considerable evidence that paired birds of many 

Paridae maintain an attachment for each other beyond the breeding season 

and may remain paired/for life". There is indeed strong evidence that

permanent pairing is usual, and to Odum1 s list may be added the observations
See alu t'ujjyeir is U+

of Dachy (1946) on P. major and Dixon (I949)^on P. inornatus. Records of 

proven divorce are comparatively rare. (P. major and caeruleus, Delmee, 1940; 

Kenrick, 1940; Schenk, 1929; Verheyen, 1947: P. inornatus. Dixon, 1949). 

Some of these records refer to changes of mate between the two broods in



one season: similar behaviour in other species has been discussed
3<U 

by Tinbergen (19^). Bigamy is also known in the Great Tit (Gooch, 1935).

C» Break-up of the Flocks.

1» Parua major.

In both 1949 and 1950 the break-up of the flocka was a^radual 

process. Some reproductive fighting was seen in December in both years 

but it did not become common until January. In late January, 1949* and 

early February, 1950, the flocks became noticeably less integrated than 

they had been previously. For instance, individual birds often gave 

long series of twinks which did not produce an outbreak of twinking 

in the flock as a whole (of. p.io ), and when an outburst did occur,

the indiviudals often moved in different directions. Similarly,
<x 

in Pleotrophenax nivalis, Tinbergen (193^ noted that just before the

break-up of the flocks there was a "higher frequency of repetition of
(frtitt Tife

social sounds". Males/, seemed to have less tendency to flock than 

females at this time.

In 1949 the flocks in different parts of the wood broke up 

at different times: well marked flocks persisted in the lower wood when 

nearly all the birds in th up er wood were in pairs. Paired Great Tits son 

times associated with flooks of Chaffinches (Fringilla coeleba).

In the period between the first appearance of paired behaviour
y

and the beginning of nesting,the Tits were usually on referred areas of 

territories in the early morning ,but in flocks later in the day. The 

time of day at which they changed from paired to flocking behaviour was



later in warm weather than iu cold, and became later in any weather 

as the nesting season approached* A few flocks were seen, up to the 

beginning of April. These spring flocks were comparatively loosely 

integrated, yet more than a mere tolerance for the presence of other 

individuals was involved in their formation, for up to seven pairs were 

seen to come together from different parts of the wood to form a flock. 

Second year birds Joined such flocks less often than younger birds. 

When first forned the flocks would have an explosive quality, short 

chases and reproductive fighting occurring from tiae to tiioe. Later 

in the day they became aore like winter flocks, and practically the only 

aggressive postures seen were those associated with food disputes (see p3y ). 

The behaviour of the birds during this change-over period was thus similar 

to that described by Howard (1920) iu hia classic studies of Buntings and 

Finches.

Curing this period, aggressive behaviour amongst flocking 

birds seemed particularly likely to occur if the birds were disturbed. 

Thus on several occasions when the observer approached a flock in such 

a way that the birds were disturbed but oat frightened away, two 

individuals which had beea feeding apparently ^eacefuljy on the ground 

behaved aggressively to each other, giving th« head-up posture (p.'/6 ) 

and calling "pit tit churr". Jiisiiarly, when the birds in a flock 

started to fly u-; into the bushes, preparatory to a flock movement, two 

birds which landed near together gave head-up postures.



2. P« oaeruleua, ator and palustris.

The break-up of the flock* in these species was similar to the 

break-up of the Great Tit flocks, and took place at about the same time of 

year. Flocks of varying degrees of integration were seen occasionally 

up to the beginning of April.

3» Aegithalos caudatus.

Similar to that described for other species. Tooby (1946) 

remarked that the break-up of the Long-tailed Tit flocks took place over 

a longer period than that of the Blue Tit flocks: this was not the case in 

either year in the present study, as the flocks of each species broke up at 

about the same time, and the Long-tailed Tits started to nest much earlier 

than the Blue Tits. Even after neat-building had started, however, Long- 

tailed Tits were sometimes seen in flocks in the afternoons.

4* Other species.

Odura (1941) describes the break-up of the flocks of P. a. atri- 

oapillus as being a gradual process, pairs or single birds separating out 

a fe.v at a time. The flocks broke up and reformed at each cold spell 

in April (Odum, 1942).

p. Behaviour of the Fair after the Break-up of the Flocks.

1» Parus major.

When the birds are feeding in pairs after the break-up of the 

flocks, there is a marked difference between the behaviour of the sexes. 

The females usually feed lower than the males, and spend more time on the



ground: they seem less alert than their mates. The males spend much time keeping 

watch above their mates: if disturbed they hop up in the bushes and scold the 

intruder (see p.2** ), while their females remain silent and often continue feeding 

in the background* The members of the pair keep in very close contact, and at first 

wander about together through the whole of the area frequented by the flock to which 

they previously belonged: some pairs even move outside this area (see p.91 ). The 

male is usually but not always dominant to the female, and may drive her away from 

feeding places. He shows obvious signs of disturbance if he temporarily loses 

contact with his mate, calling 'twink', 'chich ich ich ich', or 'chip de chip', or 

singing. Twinks, song and often other calls of the male attract the female, and 

cause her to fly towards him.

A gliding display flight similar to that described fur the Blue Tit 

(v. in fra) occurs occasionally in the Great Tit, but is not so well marked as in 

that species. Usually the bird only glides for the last foot or two of a flight, 

and holds its wings open for a fraction of a second after alighting. More rarely 

a flight is accomplished in a series of glides, with wing beats in between.

2. parus caeruleus.

(a) General Behaviour

As in the Great Tit, the pair at first wander jver a large area. One 

of the pairs which was watched closely, however, showed no wandering phase but 

settled down to occupy a territory of 2.0 acres from the beginning of February on. 

This territory was held to the breeding season with only slight losses, and the 

pair bred successfully on it.

The male usually feeds rather higher in the tree than the female and is 

the more alert and active of the two. Before the establishment of the territory 

the pair keep close together, and either sex, particularly the male, shows signs of 

anxiety when separated from its mate, "D4r ttt" being the most commonly used call. 

As in the Great Tit, song plays an important part in keeping the pair together.



(b) Courtship

Certain displays, seen regularly during the pre-nesting

period, are not directly related to copulation. They may have significance 

in pair formation, but it seems more likely that they are associated with 

'maintaining the pair bond*. These are:

(i) Plight displays. These consist of the movement* of flying 

in an exaggerated form. The most extreme is gliding flight, 

in which the male glides very slowly with wings spread and 

still: the primaries are separated and presumably function 

as "Handley Page" slots in reducing the stalling speed. Under 

these conditions the air speed of the bird is very slow, but 

height is lost. The displaying male can avoid this loss 

of height in two ways - by making slow strokes of very large 

amplitude or rapid strokes of small amplitude. Both these 

types of flight have been observed, but the second is the more 

common and has been called the 'moth flight*. In both years 

gliding flight was first seen in early February: it was seen 

most frequently in March.and only rarely in April. Gliding as 

moth flight often precedes a hole inspection^ display, and it 

is also often associated with reproductive fighting.

Less extreme forms of gliding flight are very common 

during the pre-nesting season, especially in the early morning. 

When pairs are feeding together any flight that the male makes, 

whether from bough to bough in search of food or from tree to tree 

when disturbed by the observer, may have a short glide at the 

end, and the bird may hold the wings widely open for a fraction 

of a second after landing fcfi Great Tit).



Occasionally in such pairs one bird was seeu to take 

a flight almost vertically upward for up to twenty feet, and 

then to return to the same or a nearby perch. The tail is 

usually spread. This flight may be perfonaed by either male 

or female, and also occurs (rarely) in association with 

reproductive fighting. It has been recorded by Tooby (191*8), 

who also observed it in Long-tailed and Great Tits, 

(ii) Other displays. During the intervals between such flights 

the stale usually stands or feeds with a raised crest, spread
s1

tail (raised or loweredj and wings slightly open: the lowered 

spread tail is also associated with a peculiar straddling 

walk (of. Turner, 1910}* The attitudes may be maintained 

whilst feeding for long periods even in the absence of the 

female* There is a gradual diminution in the intensity of 

such displays as the day progresses.

Wing ahivering occurred occasionally in these early 

displays, but was not comoon until mid-March, when it apparently 

represented an incomplete form of the pre-coitional display.

3. Parus ps"uatris.

:\3 in Great and Blue Tits. The male was usually more con­ 

spicuous atiJ more aggressive than the female, though this was not so 

noticeable as in Great and 31ue Tits. Occasionally pairs were seen 

in which the male was exhibiting postures similar to those described for 

the Blue Tit - spread tail, raised or lowered, wings held slightly open. 

Pull gliding or moth flight was only seen on a few occasions, and is 

certainly not common, though a brief glide at the end of a flight is



some times aeen in the pre-nesting season.

4« Parus ater.

Gliding flight was seen on a few occasions.

5» Other species.

P. a. atrioapillus behaves in a similar way to that described 

for Great and Blue Tits (Odum, 1941); the pairs wander about over a wide 

area, behaving aggressively towards other pairs, but the establishment and 

defence of the nesting territory does not begin until "about the time of 

cavity excavation". In this species and in P. inornatua (Dixon, 1949) it 

is stated that there is no difference between the behaviour of the male and 

the female in the pre-nesting period, and they thus differ from Great and 

Blue Tits in this respect.

Little has been recorded of display in the pre-nesting period 

for species other than the Blue Tit, but gliding flight or moth flight occurs 

in P. bicolor (Dickey MS quoted in Bent, 1946), P. cyanus (Kozlova, 1933) 

and Aegithalos caj&iatug (Day, 1931).



SECTION V« TEHRITORr.

A. Establishment of the Territory. 

1* Paras major

(a) General

(b) Establishment of territories on the study area.

(c) A comparison with Kluijver's data on P« in. major.

(d) processes involved in the establishment of territory in 

the Great Tit.

2. Parus oaeruleus

3. Parus palustris

4. Other species.

B. The Area round the Nest-Site.

C. Size of Territory.

!  Paras major

2. Parus caeruleus

3« Parus paluatria

4, parus atricapillus

3. Other species

6. General

IX Relation Between Migration, Permanency of Pairing and Territorial 

Behaviour in Winter.

E. Function of Territory in the Titmice.



3BCTIOH V TERRITORY.

In most passerine species which have been studied, the territory 

appears to be clearly defined and a more or less rigid area. It is 

established by the male, who sings from conspicuous points and drives off 

other males: the female arrives later (see e.g. Howard, 1920). The 

territory of the Great Tit is often neither rigid nor clearly defined. 

It appears to be similar to that of Emberiza oitrinella, as described by 

Diessfl^horst (1949), except that it is not established until after pair 

formation.

In the following section a general description of the territorial 

behaviour of the Great Tit is given, illustrated by the behaviour of several 

pairs in the springs of 1949 and 1950. Certain other aspects of territorial 

behaviour are also discussed.

A. Establishment of the Territory.

1. Parus major.

(a) General

After tha pairs separated out from the winter flocks, they at first 

wandered over a fairly large area, approximating to the range of the flock 

to which they had previously belonged. When another pair was encountered, 

the males behaved aggressively. The females usually watched the displaying 

males from nearby, but sometimes took part in the skirmishes.



Very soon (v. infra), however, each pair showed on increasing 

preference for a particular part of their range. Certain stations (called 

here "preferred stations") came to be used regularly aj song posts by the 

male. These might be groups of trees, or conspicuous bushes, or other places 

providing suitable perches. The pair spent ouch time in the neighbourhood 

of such spots, and when intruders approached, they were attacked more 

vigorously than they were elsewhere. Most pairs had several such stations: 

usually the iista .ce between adjacent stations belonging to one pair was not 

greater than 125 yards, and the intervening space was defended. In some 

cases, however, one male used stations much farther apart than this, and then the 

intervening space was either occupied by another pair, or else was more or 

less neutral and unused* Diesselhorst (1949) found a very similar situation 

in Emberiza citrinella and called the places near which aggressive behaviour 

was most marked "Schwerpunkte".

Although strange birds of the same species intruding on the area 

containing the ^referred stations were attacked, the area as such was not 

rigidly defended. In most cases it was so large that it would have been 

impossible for the owner to drive off all intruders. The area only had 

precise boundaries in places where there were frequent skirmishes with the 

neighbouring pair. In such places the boundaries were often highly irregular, 

one bush belonging to one pair and another to the other in such a way that 

the areas interdigitated in a complex way: such boundaries might yet be 

relatively stable for several days. Elsewhere the boundaries were vague, and 

the areas of neighbouring pairs often overlapped to a very considerable 

extent. Further, as will be seen later, the areas remained fluid for several



weeks. They can thus hardly be called "territories" (i.e. a defended 

area), and are therefore referred to as "preferred areas". The difference 

is, of course, only one of degree.

Different pairs varied greatly in the times at itoich they started 

to show a preference for a particular area. As soon as the flocks befcan 

to break up the second year birds began to restrict their movements to the 

neighbourhood of their last year's territory, though the area which they 

occupied was larger than the territory had been* Most first year birds 

showed a preference for particular areas a few days after the flocks started 

to break up, but a few did not do so for a week or more.

The preferred areas were occupied especially in the early morning: 

as the day advanced the birds wandered more widely. Even in the early morning 

the area was deserted at intervals, but it was nearly always used for singing. 

As the season advanced the birds spent more and more time on the preferred 

area, and flocks became more rare. Males often left their females to sing 

at one of the preferred stations, or tp chase off an intruder. They spent 

more time patrolling their areas, and some pairs made regular circuits which 

must have increased their chances of meeting intruders. The areas then 

became more clearly defined, but the fact that the Great Tits mostly fed below 

ten feet, and spent only a small proportion of their time singing from 

conspicuous perches, meant that it was always possible for intruders totrespass 

unobserved. The boundaries between territories became most clearly defined 

at the time of nest building, but in many cases they remained vague throughout 

the season. The preciseness of the boundary depended on the amount of 

pressure from neighbouring pairs. The further a bird vras from its preferred



station, the less it tended to fight and the more it tended to flee. 

Boundaries were thus lines along which the fighting abilities of the two 

rivals were equal. Between two territories there was often an area of 

toleration, in which the neighbouring pair was not attacked but strangers 

were.

When a bird disappeared, its preferred area was soon absorbed into 

those of its neighbours. A bird in the process of occupying a new station 

sang less loudly than when on its own ground. Even birds which hardly 

changed their preferred area through the season, sometimes changed their 

preferred stations - perhaps favouring some groups of trees for several 

days and then using others. As the nesting season approached, the preferred 

stations were used much less, and later the nest became the most important 

point in the territory.

Preferred areas thus changed gradually into territories in the 

classical sense, but it must hot be thought that the change was always a 

smooth and steady one. The preferred areas of most pairs underwent marked 

alterations in size and shape: scae birds changed their areas gradually, 

in such a way that the final territory did not overlap at all with the 

original preferred area, and yet there was continuity between the two through 

the areas occupied in the intervening stages. In other cases a pair occupied 

an area for several mornings and then moved to quite a different part of the wood: 

such changes occurred particularly in the early part of the season and after

cold spells.

The results of the ^resent study thus show that the area defended by 

the Great Tit is by no means rigidly or precisely defined, but consists in 

the first place of a fluid region round certain ^referred stations, its size



depending largely on the pressure from neighbouring pairs. This is in very 

close agreement with the results obtained by Diesselhorst (1949) for 

Emberiza citrinella. He writes:-

"Das Revier iat fQr den Vogel nicht, wie fflr den Menschen sein 

Garten, ein in alien Teilen gleiohwertiger Besitz, von der Aussenwelt durch 

einen Zaun abgeschlossen, sondern es besteht eine Art Konzentrationsgefalle 

in der Intenaittt der Verteidigung, die wir als Mass fflr den Grad der 

Revierbindung des Vogels benutzen mflssen, von bestiasaten Schwerpunkten nach 

aussen hin, wo sie allmahlich verebbt."

Similarly Lorenz (1938) emphasized that the fighting power of a bird 

always increases in proportion to how near a certain centre of the territory 

the gight takes place.

In the present study the establishment of territories was not 

associated with the selection of any particular neat-site: indeed most pairs 

displayed at, and built in, several different cavities before the final nest

was made. In one case a female built her nest outside her mate's territory
0 

in a tempjharily occupied area. It must be noted, however, that nest-boxes were

very plentiful on the study area.

When the preferred areas were first established, the Great Tits only
f 

used them for feeding incidentally, and obtained most ojf their food outside

them. As the nesting season approached they spent more and more of their time 

in the territory, and thus obtained nearly all their food from it. After the eggs 

were laid territorial behaviour became less marked - perhaps because little 

trespassing took place. The greater part of the food for the young was 

gathered within thrity yards of the nest (5 nests observed), and thus in the



territory. In at least three cases, however, a considerable part of the 

food was obtained from a strip of more or less neutral ground between two 

territories, and sometimes actual trespassing took place. There was a 

recrudescence of territorial behaviour just before the young of the first 

brood left the nest.

The description given above of the transition from preferred area to 

territory applies to birds which bred on their winter range. We do not yet 

know how the birds which winter elsewhere establish their territories, but 

it is probable that they also pair up before settling on territories.

In spite of the fierce reproductive fighting shown by both Great and 

Blue Tits, it sometimes hap ens that two pairs nest in close proximity or

even in the same box (Wallis, 1935; Legendre, 1932; Bolam, 1912; Hearn,
k *W 

Tucfcet-Jesson, 1950). The manner in which this comes/is quite unknown.

(b) Establishment of territories on the study area

In order to illustrate the indefinite nature of the boundaries, and the 
instability of the preferred area of the Great Tit, the histories of the 
establishment of territories in two parts of the study area in 1949 and 1950 
are given below.

(i) 1949« In this year .articular attention was paid to a portion of 
the wood (the Jew's Harp) which jutted out like an irregular peninsula into open 
country. It was bounded by grassland to the north ^nd by a field of wheat to 
the south (Pig.2- ). By the middle of February it was possible to map 
preferred areas for ten pairs - though of course the boundaries were by no 
means clearly defined. By mid-March the situation had changed little except 
that pair IX, after frequent skirmishes .vith the neighbouring pairs, moved 
off to the east. They were seen several times on the ^r^a of pair Va in early 
March, and on that of pair X in mid-March.

Towards the end of March there was an epidemic amongst the tits, and a 
number were found dead in their roasting holes. Although their bodies were 
not recovered this was probably the cause of the disappearance of a number of 
other birds at this time. Both members of pair III and the male of pair Va 
vanished. The female of pair VI had not been certainly identified, but a 
female was found dead in a box in the preferred area of the male. The male



Fig. 2 • Preferred areas and territories in spring,
Dots indicate wooded area. Crosses indicate nests 
under construction.



of this pair also disappeared. This left several areas unoccupied at the 
beginning of April. The widowed female of pair Va wandered round hsr old 
territory, but often went outside its borders. B|y April 5th she had found 
a new mate. Meanwhile pair II had extended their boundaries to the east, and 
pair IV had come down to occupy the whole of the area formerly occupied by 
pair Va. The female of pair Va and her new mate (pair Vb) were thus confined 
to an area between pairs II and IV much of which had been outside the territory 
of pair Va. The female continued to roost on what was now the area of pair 
IV for several days. Pair II still spent most of their time in the western 
part of their territory, and in mid-April started at least one and probably 
two nests there.|v The second of these was still under construction on April 
22nd. Pairs IX, VII and X also began nest building. Meanwhile the female 
of pair Vb had again lost her mate, who was last seen on April 17th. In the 
evening of April 20th she was seen near the nest of pair IV, and the next 
morning the male of this pair copulated with her before his own mate emerged. 
She spent a large part of April 22nd near pair II who were building their 
second nest. On April 24th and 23th she was still without a mate, but was 
building a nest in a box at the south end of the territory of pair IV: she 
also wandered about the territory of pair X. On April 26th she was paired 
with a third male (pair Vc). This pair was attempting to occupy the territory 
held by the female when paired with her second mate, and the female was building 
in a box at the western end of this territory. On April 23rd, however, pair 
II had started a third nest in the centre of this Vb territory, which was at 
that time unoccupied, although they continued to feed near their first two nests. 
This meant that the nest of pair Vc lay between the feeding and nesting areas 
of pair II. Fierce skirmishes between these two pairs continued for most of 
the day. No observations were made on April 27th, but by the 28th pair Vc 
had apparently given up the attempt and were building in the box in which the 
female had started to build when unmated 20 yards south of the nest of pair IV. 
This led to considerable skirmishing between these two pairs, but this lasted 
only f °r a *"ew days and both pairs bred.

Two points in this account need emphasis. First, many of the complications 
observed were due to the exceptional mortality in March. Had this not occurred 
there would certainly have been a smoother transition from preferred area to 
territory. Second, it must not be forgotten that many ̂ re birds were recorded 
in the study area than actually used it for breeding: even as late as March 18th 
7 birds (other than the actual owners) were trapped in the area of pair Va in 
a single day* Many of these birds must have nested elsewhere, and some may 
have nested even outside their winter range. The fact that in this particular 
part of the study area no birds (except the new males in pair Vb and c) nested, 
which had not used it in late winter, must not be taken to indicate that terri­ 
tories are always established in the way described above; in cases where birds 
are not able to nest on their winter range the transition through preferred 
area to territory may be more abrupt.

(ii) 1950. In this season a different portion of the wood was studied. 
The area consisted of an open space, roughly four hundred yards long, surrounded 
on the west, north and northeast by woodland and on the south by a tall hedge



Fig. 3 . Preferred areas and territories in spring 1930* 
Dots indicate wooded area.



which separated it from grassland (Fig.3 ). The preferred areas were 
fairijr clear by mid-February. Pairs, I, II, III and IV were all second 
year birds, occupying areas approximating to their previous year's 
territories. Pair VIII had first occupied an area about 300 yards to 
the west, but moved into the position shown in mid-February. Pair II was 
occupying two small separate areas. The male of this pair sang and 
skirmished in both of them, but was never seen to alight in the intervening 
space. The three largest preferred areas (those of pairs X, XI and XII) 
all contained a high proportion of open ground.

Ely late March pair IX had relinquished the northern-most of its two 
areas, but had extended the other. Pair VII had relinquished the south­ 
eastern part of its area, but had extended it to the north and west. 
Otherwise the changes were comparatively slight. The southeastern corner 
remained unoccupied, although pair III occasionally foraged in it.

Further changes took place during the first three weeks of April, 
which were not followed in detail. Pair VII relinquished the southern 
part of its area, but extended eastwards into the northern part of the 
territory of pair IV. Pair IV extended southwards to occupy the area which 
had belonged to pair VII in mid-February. Thus whereas in mid-February 
pair IV occupied an area to the north of pair VII, by the nesting season the 
reverse was true. In early April a. new pair was seen skirmishing with 
pairs VIII, X and XI on several successive days near the junction of their 
territories. pair IX extended its boundaries to the north at the expense of 
Pair X. In the third week of April the male of pair XI disappeared, and his 
mate was found with a new male to the west of pair IX a few days later. A 
new pair (possibly the one referred to above) appeared in the territory of 
pair XI and occupied most of it: the remainder was occupied by pairs IV and 
VIII.

(c) A comparison with Kluijver's data on P. m. major 

Kluijv*r (in litt.) states that territories are established in August 

and September. Since he also says that the "domiciles" (see p.£^ ) of the 

juveniles are often not established until December, it is presumably the 

secofed year birds,which he refers. The assumption that territories are 

established at this time seems to rest on two facts:- (a) the occurrence of 

aggressive behaviour at this time of year, and (b) the fact that the 

"domicile", once established, is rarely changed. In the present study it was 

also found that aggressive behaviour occurred in early autumn, but there was



no evidence that this was linked with the defence of an area. H werer 

the term territory is defined, it must carry the implication of a defended 

area. Until it is established that the autumn reproductive fighting results 

in the defence of an area, however/ vague, it cannot be assumed that 

territories are established at this tints of year. (It is possible that, 

during the autumn period of sexual behaviour, birds could become sufficiently 

conditioned to a particular area, for there to be a tendency for them to 

establish their preferred areas there, rather than elsewhere, in the next 

spring).

(d) Processes involved in the establishment of the territory in 

the Great Tit

We may now summarize what has been said previously by reviewing the 

stages in the establishment of the territory. The processes will, of course, 

be somewhat different for birds which do not winter on their breeding grounds.

(i) Birds in flocks. Each flock forages over a mor^ or less definite 

area. Song infrequent and of low intensity.

(ii) Flocks begin to break up and pairs are formed. Pairs wander 

over the whole of the range of the flock, and sometimes even further. 

Reproductive fighting frequent, but it functions primarily in the defence 

of the female and not of an area. Song fairly frequent.

(iii) The pair remains in a particular part of its previous range. The 

male sings only in certain preferred stations to which he quickly becomes 

conditioned. Singing and fighting become more: vigorous near the preferred 

stations: elsewhere song is rare and the fighting drive weak. The ejtea 

including the preferred stations becomes the preferred area. It must be



noted that the Great Tits only stay in the ^referred area whilst under the 

inf uence of the reproductive drive - roughly speaking in the morning and 

evening. The birds become conditioned to carry out certain activities 

(song, fighting) connected with the reproductive drive at or near these 

preferred stations. Other activities, such as feeding, may be carried out 

inside or outside the territory. This is also true for many other 

territorial species. The conditioning is not, however, by an* means rigid, 

and. the preferred areas remain flexible for some weeks.

(!T) The .referred areas gradually become more stable. Its boundaries 

become more or less defined in skirmishes with neighbouring pairs, and it 

takes on the character of a territory.

Eliot Howard (1920) distinguishes two aspects of territorial behaviour - 

(1) "The disposition which leads it (the bird) to remain in a restricted 

area" and, (ii) the disposition which "manifests itself in the intolerance of 

other individuals". The first of these has two distinct aspects: - 

(a) the selection of a suitable breeding habitat. The birds show appetitive 

behaviour until they reach a suitable habitat which they recognise through 

a mechanism either Innate or learnt in early life. (b) The selection of 

a particular part of that habitat, i.e. the preferred stations or area. 

The mechanism concerned is quite unknown, but a learning process is obviously 

involved. The relation between the selection of the habitat and the 

selection of the preferred area &s probably similar to that between the 

recognition of a suitable nest site and the selection of one particular 

one (see p.'te ). In both cases conditioning is probably more rapid when the 

drive is strong. Tinbergeri (1939b) has given a brief description of the



selection of the territory in the stickleback Caateroateus aculeatua;

the fish gradually restricts its activities to a particular area, a learning

process being clearly involved.

The "intolerjujtee of other individuals" manifested in reproductive 

fighting (and song) first occurs before territories or preferred area*have 

been established. Its function then is the defence of the bird's own 

female from other males. It is only later, and by a process of conditioning, 

that it comes to be associated with the preferred area, and thus operative 

in territorial defence.

The establishment of the preferred stations localises the preferred 

area, but does not define its borders. These remain vague, unless there is 

competition with a neighbouring pair. In that case, since the fighting 

power of each male decreases with distance from the .referred stations, there 

will be a line where the fighting powers of toe two males are equal. This 

position of equilibrium becomes the territorial boundary.

CU Parus caeruleus.

As in the Great Tit, the pairs show a gradually increasing preference 

for a particular area, which later becomes the territory. The .referred 

area usually remains indefinite and has fluid boundaries until the beginning 

of nest building.

Individuals show great differences in the time at which they start to
4

defend a more or less definite territory, and in the vigour with which they 

do so. As mentioned above (p.)* ) one pair held a clearly defined territory 

from the beginning of February on, and were very vigorous in patrolling it 

throughout nearly the whole of the spring. The male used the tallest trees



as song posts and kept a look out from them for intruding males: he 

patrolled his territory frequently and, indeed, showed typical territorial 

behaviour. On March 23rd another pair attempted to establish itself 

in the corner of their territory, and vigorous reproductive fighting 

resulted which lasted intermittently for several days. This fighting 

was a ding-dong affair, swaying backwards and forwards over a fairly 

definite boundary. It was intensified by the fact that the female 

of the resident pair showed great interest in a cleft in an oak tree in 

the corner which had been lost, and was continually flying into the 

lost territory to inspect it* this she sometimes did in company with the 

stranger male. Her own mate was obviously unwilling to cross the new 

boundary, but always did so if he saw the other male near his mate. 

On April 2?th, at least a week after nest building had started, the 

male of this pair became interested in the female of the pair on his 

opposite boundary. Probably this female had lost her own mate. On 

two successive days he was seen following her out of his own territory, 

courting her and attempting copulation. This time it was his female who 

was unwilling to cross the territorial boundary, and she remained, singing 

vigorously, while her mate courted the stranger.

3. Parus paluatria.

No special study was made of this species, but it was apparent 

that in most cases, at least, the territories were established before 

the spring. One of the young colour-ringed in 1949, after a short period 

of wandering, settled down in late June 700 yards from where it was hatched. 

By August it was clear that it was paired. It may be, therefore, that 

some juveniles begin to establish territories as early as this.



Southern and Morley (1950) found that the boundaries of Marsh Tit 

territories are usually quite clearly defined, but this was certainly not 

the case in the few pairs of Marsh Tits which were observed in the present 

study, even just before the nesting season.

!+• Other species.

Odum (1941) found that in P. a. atricapillus the establishment of territory 

follows the pre-nesting wandering period. He believes that the finding of 

a suitable nest site is a determining factor in the selection of territory. 

This is almost certainly not the case with Great and Blue Tits on the present 

study area, where the final nest site was not selected until after the start of 

nest building (see p.'** ).

Dixon (1949) found that the territories of Parus inornatus were 

occupied all the year round, but that fighting was most intense in the spring.

B» The Area round the Heat-Site.

The reproductive fighting of the titmice ia directed primarily against 

individuals of the same species. Prom time to time, however, individuals of 

other species are attacked: such attacks are resumably due to the release of 

the fighting reaction by a normally inadequate stimulus at a time when the 

threshold of the reaction is unusually low. Near the nest, however, such 

interspecific skirmishes are quite common. Other Parus species are attacked 

more frequently than individuals of other genera. The behafriour involved is 

described on page 13«.



C. Size of Territory. 

!  Parus major.

The territories of the Great Tits (measured at the time of neat- 

building) varied in area from 0.6 to about 4*2 acres. The average of 

fourteen territories measured in the two years was 2.0 acres. The smallest 

territory measured was that of pair Vc in 1949 (see p. ?* ) which was 

established very late, after the pair had been driven out from elsewhere. 

Apart from this the smallest was 1.1 acres. The largest were those of 

pairs X, XI and XII in 1930 (3*6, 4.1 and 4.2 acres): these included much 

open ground. The male of pair X was about average in the amount of time 

that he spent singing and patrolling his territory: the male of pair XI was 

above average and the'male of pair XII definitely below average.

These figures present an interesting contrast to those given by Kluijver 

(in litt.) for P. nu major in largely coniferous wood in Holland: here the 

area of the territories was 2-3 ha. (5 - 7g acres).

2. Parus caeruleus.

Three territories were measured. One of these, that of the pair which 

showed particularly vigorous territorial behaviour (p.*3 ) was 2.0 acres. 

Two others were 0.6 and 0.4 acres.

3. Parus palustris.

Three territories were measured: these were 4.5* 3*8 and 5*5 acres. 

Southern and Morley (1950), working in Bagley Wood, Oxford, found that 

Territories varied frou 1 to 16 acres, with an average of c.6 acres.



4. Parua atrioapilluB
i. »»«t

The tiro pairs present in the wood/ divided it roughly between them. 

The boundary between the territories of the two pairs became fairly clearly 

defined at the time of cavity excavation, but the boundaries in other 

directions -were always vague. Each pair probably moved over an area of at 

least 20 acres in the period immediately before nesting.

Odum (1%1) gives 8.4 to 17*1 acres, with an average of 13.2 acres, 

for P. a. atricapillua. This author also quotes four censuses made in 

summer in other areas for this race. The maximum population in any of these 

was 12.3 birds (i.e. 6+ pairs) per hundred acres - allowing about 16 acres 

pair.

Other Species.

Dixon (1949) gives 3.3 to 12.5 acres, average 6.3 acres, for 

p. inornatus. Hutchinsou and Rutchinaon (1944-47) in successive years, 

found one, two, two and three nests of P. inornatus in a 17 acre area - 

thus allowing at least 5 acres per pair.

6. general.

The figures given above seem to indicate considerable differences in 

territory size between the different species. It is difficult to know 

whether such differences were due to inherited, specific behaviour factors, 

or merely to differences of population pressure. In the present study, there 

were for each species certain parts of the wood which were not occupied, so 

it seems unlikely that there was much territorial pressure. I am indebted to 

J. A. Gibb (personal coifflaunioation) for the information that, in years when 

the population density was low, the Great Tits were concentrated in certain



parts of the rood. The regions of concentration were not (to the human 

eye) particularly favourable, and lay in different parts of the wood 

in the two years concerned. Such a distribution is probably connected 

with the distribution of the winter flocks.

The correspondence of the results for the Marsh Tit with those given 

by Southern and Morley (1950), who also had a large unoccupied area, 

indicates that territories of about 5 acres are at least common in that 

species. Indeed these authors found that there was no correlation between 

population density and size of territory, but rather that the latter depended 

on the iiidividuality of the owner. Similarly the territories of the 

subspecies of P. atricapillus have been conspicuously large in all 

investigations so far made: this seems to indicate that for this species 

the "preferred" territory size is much larger than in the other species.

It may be said, therefore, that there is some evidence for differences 

in "preferred" territory sizes between the different species, though the 

sizes are also influenced by other factors, such as the individuality of the 

owner and environmental conditions: indeed, they must have been selected 

in relation to the environment in the first place.

P. Relation Between Migration, Permanency of Pairing and 

Territorial Behaviour in Winter.

In previous sections it has been shown that there are marked 

differences between species, between different populations of one species, 

and even between different individuals of one population with respect to the



degree of migration and the extent to which individuals remain on their 

territories in the winter. Steinfatt (1938) has already suggested that 

for the different Parua species in his area there is a relationship between 

the degree of sedentariness and the permanence of the pair bond - a relation­ 

ship which, is to be expected on a priori grounds, and probably also applies to 

different individuals of one species. Clearly, also, migration is incompatible 

with the continued defence of the territory. Thus the following types of 

life cycle occur in the p&ridae:-

(a) Permanently paired: juveniles pair mostly in late summer or 

autumn: remain on territories all the year round: no flocking.

e.g. P. inornatua.

(b) Permanently paired: juveniles pair at any time between one breeding 

season and the next: second year birds remain on or near territories all the 

year round, but territories are not usually defended from passing flocks of 

(mostly juvenile) birds: territory holders join the flocks within the limits 

of their territories.

e.g. P. palustris in England.

(c) Territories cease to exist in the winter, though second year birds 

spend most of their time in the Neighbourhood of their previous years territory. 

First year birds wander, but most become more or less sedentary in their first 

winter.

e*£* P» major in England in mild winters.

(d) As (c), but second year birds may wander away from their breeding 

areas in hard weather, so that the breeding areas become temporarily totally 

deserted.

e.g. P. major in England in hard winters.



(e) Faired for the season only. Various degrees of migratory 

behaviour shown by both juveniles and adults.

e.g. P. major in H. Europe.

Sedentary behaviour such as that shown by P. inornatus is only

possible if the territory provides suff iosLxt food all the year round and the wintei 

is not so hard as to prejudice survival unduly. On the other hand such 

behaviour carries clear advantages - the earlier both territory and mate are 

the less difficulty is likely to be experienced in obtaining theou

In areas where the winters are usually harder, the advantages derived from 

flocking may be greater: in such districts the adults remain in touch with, 

but not necessarily on, their last years territory, unless the food supply there 

becomes inadequate. In yet colder weather the advantages of total and regular 

migration from the area may offset the loss of territory and mate.

B. JPunotion of Territory in the Titmice.

In the past a number of functions have been ascribed to territorial 

behaviour in those species in which it has been studied. The most important 

of these are (i) that it serves to bring the sexes together and to assist in 

the formation of sexual bonds, (ii) that it serves to prevent interference in 

coition, (iii) that it ensures a supply of food for the young, and (iv) that 

it ensures the possession of a nest-site.

In the titmice the pairs are formed before the territory is established, 

so territorial behaviour is not of value in bringing the pair together. It is 

also doubtful if it functions in the maintenance of the pair-bond, for, in the
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early stages at least, the pair spend most of their tine outside the preferred 

area. Coition nearly always occurs on the territory, but there is no 

evidence that territorial practice serves primarily to prevent interference in 

coition.

Territorial behaviour is not apparently of primary importance in the 

defence of the nest-site, since potential nest-site competitors are only 

attacked in its immediate vicinity. However, under natural conditions, the 

different species of hole-nesters may have slightly different requirements for
r

nest-sites, so that territorial behaviour may keep those individuals most 

likely to covet the nest-site at a distance.

In all the species of tits which have been observed, only a very small 

proportion of the territory has been used for food gathering. Indeed 

Odum (1941) found that p. a atricapillus gathered its food from nearer and 

nearer the nest as the nestlings grew. Further, the boundaries of the 

territories tend to break down when the young are in the nest, and some food 

may be gathered from outside the territory. However, this doesnot rule out 

the possibility that territory may be of value in ensuring food for the brood 

under adverse conditions. Since the fighting in defence of the territory is 

reproductive fighting, and not food fighting, it would seem that if territory 

has a food value, then it is at most a secondary development.

Finally it may be said that there is no reason why there should be a single 

factor in explanation of the function of territory in any bird. Beproductive 

fighting is an end in itself as far as the bird is concerned, and may have 

several results, which may be biologically useful, neutral or harmful. 

Selection may operate to increase the effectiveness of the useful results, 

so that, for instance, the bird comes to have a nervous structure which causes



it to fight more intensively near the nest-site, or near tine mate. 

Reproductive fighting in tits is comparatively unspeoialised in this way, 

but it does result in the defence of an area. This will have a selective 

value if pairs which defend a territory are able to leave more offspring than 

pairs which do not. Many factors may contribute to this increased 

success, even though none of them would alone seem to be sufficient to 

provide a selective value for territory.



103

SECTION Yni SONG.

JU General.

B« Parus major.

G» Parus caeruleua.

D« Parus ater.

£• Parus palustris.

p. Other species.



lOfy.

SECTIOH iri» SOUS. 

A. General.

No attempt has been made to review the literature on the songs 

of the different Parus species, because of the great difficulty of representing 

bird notes in words, and because representations of the same note made by 

different ornithologists may differ remarkably, especially when the writers 

are of different nationalities. Discussion is confined to observations 

made in the present study, except in so far as other writers have commented 

on the functions of song.

B» Parus major.

The familiar 'see-saw' song of the Great Tit varies greatly. 

Each song usually consists of a series of phrases, each of two notes, but 

there are sometimes one, three or even four notes to a phrase; the relative 

length and emphasis of each note may also vary. The significance of such 

variation is obscure: one individual may use several different song types in 

succession when there has been no apparent change in the external situation. 

For instance, during egg-laying the male of one pair used at least four 

variants while waiting for his mate to emerge at dawn.

These variations of the full song are to be distinguished from the 

seasonal variations which occur as the reproductive drive matures. When the 

birds first begin to sing in December, song-outbursts consist of only two or 

three songs, each of which has only about five notes (i.e. 2-g- 2-note phrases); 

and the notes are thin and 'breathy'.
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In both 1948/9 and 1949/50 Great Tits began to sing early 

in December, but there was great individual variation, and the growth of 

song was halting and gradual. One Great Tit in Oxford began to sing as 

early as the end of November, 194-9, but ceased after a few days. In a 

warm spell in December, 1948, song became frequent.

The spring of 1949 was an early one, and full song was common 

from mid-January onwards. In January 1950 it was fcather less frequent 

than it had been in January 1949, but it became common after early February. 

In 1949 full song continued until the end of the nesting season, dying away at 

about the time that the young left the nest. No birds reared second broods 

in the wood, and no song was heard during June, July or August.

While the adults are feeding the fledged young, they use a call 

rather similar to the song which causes their brood to fly towards them. 

This call consists of about 7 notes, (ie e. c.3^ 2-note phrases), uttered rather 

less decisively and with the phrases less clearly differentiated than the full 

spring song. It is not considered as song here, because it serves a 

different purpose, and is apparently the expression of a different drive. 

Nevertheless there is clearly a relation between the two, for song attracts 

females in the same way as this call attracts juveniles: many other 

similarities between female and juvenile behaviour are known (see e.g. p./£^ ).

In 1949» there was some recrudescence of song, together with other 

activities associated with the reproductive drive in late September and 

October. This lasted only a few weeks, and then song ceased until December. 

(No records were made on this point in autumn, 1948).

In order to measure roughly the variations in frequency of song 

outbursts, a count was made of the birds heard singing in each half hour spent
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Table Number of Great Tit song outbursts heard in each half hour period.
Shown by half months

if
Q

H ,§

0300
0330
OVOQ
0430
0500
0530
0600
0630
0700
0730
0800
0830
0900 
0930
1000
1030
1100
1130
1200
1230
1300
1330
1400
1430
1500
1530
1600
1630
1700
1730
1800
1830
1900

H

t

5,0
5,0
3*3
3.8
5.2 
4.9
4.1
4.1
4.1
3.6
3.8
3.2
1.4
1.8
1.2
2.0
2.6
1.5
4.8
1.8
0.4

B

I

3.8
2-0
7.0

7A
6.2
5.3
4.5
4.6
6.1
6.0
4.4
1.8
1.8
3.3
3.5
2.3
3.0
2.5
4.1
3.3
2.3

M
J3

1.2
3.6
3.8
4.4
470
3.4
3.5 
3.3
3.5
2.8
3.0
2.7
2.3
2.7
2.3
2.5
2.4
2.2
2.2
2.9
2.7
2.1
4.0
2.0
.2

a
A

§

2.0
4,2
3.4
4.0
4.8
4.3
3.8
3.8 
4.7
CT
3.2
3.8
2.9
3.5
3.2
2*0
3.6
3.3
2.8
3.3
2.5
2.5
2.8
1.9
4.3
1.9

from Peb. 1st, 1949 to Peb.

Half month. 
1949

M 
MM
H

tat

.7
f2

1.8
1.2
2.5
1.4
2.0
2.7
2.6 
1.5
1.6
1.8
1.7
1.7
2.0
1.0
2.4
1.2
1.7
1.7
1.5
1.4
1.0
1.0
0.7
1.8
2.3
1.5

f~i

1
5.1
9.1
5.1
3.2
2.3
2.4
2.5
2.5
2.7
2.2
2.3
2.1
2.7
2.1
2.0
1.2
1.8
1.4
1.0
.5

1.2
1.3
1.3
1.0
1.9
2.0
2.0
3.4
4.5
3.1
.2

M

i
5.2TTo"
4.4
3.4
3.0
2.8
2.6
2.6
2.7
2.5
2.6
2.1 
2.3
2.5
2.4
2.5
2.5
3.0
1.0
1.4
1.3
1.3
1.0
1.7
1.9
1.4
1.4
2.6
1.8
2.5
3.5
-

H

1
1.5
4.0
HI
1.0
.5
.3
.5
.5
.6
.3

1.0
.8
.1

.4
.5
.3
-
.3
-
.2
.3
-
.3
-
-
.3
-
-
-
 
-
-

H 
H 

H
 P .
Q. ^A

0 O 
E/J O

1.0
1-0 -
2.0 -
1.0 -
.8 -
_ _
.3 -
.3 - 
.3 -
- -
- .-1
- -
-

-
-
-
-
-
- -
-
-
-

-
-
 

14th, 1950.

H 
H H H

O O 4« o> 3 
5 «  -»

- 1.2
.2 - 1.0

- - ^
- .5 1.0

.3
.2 - .5

.7
- -

_
_

.5
_ _

_
- - -
_ - _

1950

S M
   

3 -8 
% £

2*0
7.5

^3 3^5
- 3.6 
.3 3.8
.3 3.6
.8 3.2

1.0 3.0
- 3.1
- 1.5
- 1.8
- 1.0
- 1.9
- 2.0
.5 1.0
- -

1.0 -
-
.5



in the wood from February 1st, 1949, to February lA-th, 1950. The song 

of the Great Tit is distinctive and can be heard from a considerable 

distance, and so is suitable for this sort of measurement. The records 

were analysed separately for each half month, and for each half hour 

period of the day. For each half month, the total number of song 

out-bursts heard in each half hour period was divided by the number of 

half hours spent in the field at that time of day. The results are 

shown in Tabled . Three limitations of this technique must be noted:-

(i) The figures represent the average total of song outbursts 

in each half hour period: thus if the birds started or ceased singing 

in the middle of a period, the figure may be low although their frequency 

of singing during the rest of the period was high.

(ii) The figures give a rough indication of the seasonal 

variation of song frequency, but must not be used for detailed month to 

month comparisons because of the effects of population changes. It is 

probable, however, that the population changes were small during the 

periods when song was frequent.

(iii) The figures do not give a measure of the total volume 

of song, because when song outbursts are more frequent, each tends to be 

both longer and louder: they do, however, give an indication of general 

trends.

Tabled- shows that there was a marked diurnal variation in the 

frequency of song outbursts. Typically the peak of song was reached soon 

after dawn, and was followed by a decline to a minimum in the early hours 

of the afternoon. There was sometimes a second peak of song in the 

evening. The morning peak was sharpest in April, when the males were



awakening much earlier than the females and singing outside thler 

roosting places. When song occurred outside the breeding season, 

it was practically confined to the early morning.

Although this point was not studied in detail, it was evident 

that the amount of song was profoundly influenced by the weather. With 

early fog or frost the morning peak was much reduced, while sharp 

showers brought an immediate cessation of song. The appearance of 

the evening peak seemed erratic, but in general it was reduced or 

absent on cold days.

In both 1949 and 1950 song outbursts were more frequent in late 

February than in March. This was probably due to meteorological factors, 

for in both years March was colder than late February. In April, however, 

song was less frequent than in late February although the weather was 

warmer: this was presumably related to internal changes in the birds, 

connected with the onset of nest building.

As in many other Passerine species, song has two functions: 

it attracts females and warns off other males.

During early spring, when the pairs are not firmly attached to any 

particular area, the song of the male often serves to keep the pair 

together. If the members of a pair become separated, the male sings and 

the female flies towards him. Here the situation which produces song 

appears to be "absence of the female".

During the establishment of the preferred area and territory the 

male often sings near his mate, or leaves her in order to sing from a 

conspicuous song-post. Here the stimuli responsible for the song are 

almost entirely internal, the bird singing when the drive reaches a



certain threshold level. The external situation has$ome influence, 

however, for once the birds have preferred stations they rarely sing 

in other places, and song on unfamiliar ground is usually weakf Also, 

the frequency of song outbursts is influenced by the weather. As with 

other instinctive activities in which external stimulation is 

relatively unimportant, such song does not start abruptly. The first 

few phrases are given at a low intensity, but gradually become louder 

and clearer: also the intervals between the phrases gradually decrease. 

(A fact note yet clear is that song is often preceded by a long series 

of twinks, which change gradually into song. See also Howard (1920) 

for a discussion of the relation between call notes and song).

Although, as has been said^ the release of territorial singing is 

often largely independent of new external stimuli, this is not always the 

case. Song is often provoked by the singing of another individual, and 

neighbouring males often have prolonged song duels. An intruder singing 

on the preferred area causes the owner (if in reproductive mood) to move 

towards him by stages, singing from positions successively nearer to the 

intruder. The latter usually flies off, but if he does not a skirmish 

ensues. The use of song in territorial defence is thus similar to that 

in other Passerine species, (of. Lackm 1939, for Erithacus rubeoula).

Although some males preferred conspicuous song posts near the 

tops of tall trees, many sang from only eight or ten feet above the 

ground. On a few occasions Great Tits were even seen singing from the 

ground, or whilst in flight. Usually a singing male sits still through­ 

out a song outburst, or at most hops a foot or two to a new perch between 

songs. Occasionally, however, birds were seen singing in intervals between



opening a nut, searching for food, or preening. The birds heard 

singing on the ground were, at the same time, hopping about searching 

for food: it would therefore seem that singing and food-searching 

behaviour are not necessarily absolutely mutually exclusive.

Song is often heard during reproductive fighting, especially 

during lulls in a skirmish and just after a skirmish is over. Although 

such singing may be functional as a threat, it is apparently a 

displacement reaction, caused by the thwarting of the fighting drive 

through the disappearance of the adversary.

During the nesting season the male sings particularly vigorously 

outside the female's roosting hole before she emerges at dawn. The 

female's emergence is often followed immediately by copulation. It is 

not certain whether such singing should be regarded as due to "absence 

of the female" or as due primarily to internal factors.

Singing by female Great Tits was rare, but was heard fairly 

often when the females were taking part in reproductive fighting, and twice 

in situations which could be interpreted as "absence of the male". One 

female often gave a short see-saw phrase when leaving the box during 

nest-building and incubation. Thus the nervous mechanism necessary 

for singing is present in both sexes, but there are great differences in the 

strength of the motivational factors. Nice (194-3) has reviewed the 

literature on the song of females of other species.



114

C. Paras caeruleus.

The song of the Blue Tit is very different from that of the 

Great Tit, being "a rapid liquid trill introduced by two or three single 

notes" (Witherby et.al. 1938). It is, however, subject to the same 

kinds of variation. Several pairs used variants of the normal song, 

or even more or less distinct phrases, in situations apparently similar 

to those in which they used the normal song. A particularly frequent 

variant was similar to the normal song, but had the final notes ascending 

instead of descending. On rare occasions a Blue Tit was heard giving 

a 'see-saw1 similar to that of a Great Tit, but whether this is part of its 

normal repertoire or mere imitation is unknown.

The times of year at which song was heard were very similar to 

those given above for Hie Great Tit, except that song in late summer was 

more frequent. At this time juvenile Blue Tits were often heard singing, 

the singing being associated with aggressive behaviour. Song was heard 

more frequently in the morning than later in the day at all times of year.

Female Blue Tits were heard singing on a number of occasions, 

especially when engaged in sexual fighting. One Blue Tit female sang when 

her male was courting with a strange female over the territorial boundary.

The functions of song are the same as those in the Great Tit, If 

the pair beoflme separated during the pre-nestiag period the male soon 

started to sing. Song often occurred during lulls in skirmishes, the 

rival males singing vigorously in competition from either side of the 

territorial boundary. Colquhoun (1942) describes a case in which a 

copulation was followed by song from the male. In one case ±n the present
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study a Blue Tit sang whilst in a trap, and on several occasions one 

sang when released from a trap.

D. Parus ater0

The song of the Coal Tit is similar to, but clearer than, that 

of the Great Tit. For the most part it was heard during the same 

periods of the year* During the late sunnier, however, there were a 

number of juvenile Coal Tits in the wood who produced a considerable 

volume of song, apparently associated with aggressive behaviour 

(cf. Blue Tit above).

E. Parus palustris.

The variability of the song of the Marsh Tit is well known. 

The usual bubbling song is itself subject to considerable variation, 

and there is also a mono-, di- or tri-syllabic call of the same type 

as the song of the Great Tit. One male, whose nesting box was often 

passed in the early morning, often used the di-syllabic see-saw song

whilst waiting for his female to emerge.at dawn.
t

The song period was similar to that of the Blue Tits, starting

in mid-December and increasing through the spring, dying away soon after 

the beginning of May. After the young became independent, they were 

often heard singing: this singing was usually associated with aggressive 

behaviour.

Females were heard singing on several occasions*



F. Other species*

Odum (1941) notes that the 'phoebe' song of the American 

P. a. atricapillus both attracts females and intimidates males. 

It may be heard in two or three note versions, but both/6 seem to serve 

the same purpose. Both sexes sing, but the males sing more often than 

the females. Odum states that song may be used to "establish dominance" 

in the late summer flocks. Jouard (1932) states that in Switzerland 

this species continues to sing during incubation^ and records young 

singing soon after becoming independent.

P. inomatus typically has a di-syllabic song. Here again the 

song is subject to variation, and Dixon (1949) says that the two basic 

types are used indiscriminately. Here, also, the song (or a call like 

it) is used by the male to lead the brood.
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SECTION /* REPRODUCTIVE FIGHTING-.

Tinbergen (1926) used the term "Sexual Fighting" for that 

fighting "before and during the formation of aexual bonds" which 

"serves to secure objects or situations which are indispensible for 

reproduction". The term "Reproductive Fighting" is preferable, as the 

fighting is associated with the major Reproductive Drive.

Reproductive fighting in the tits usually occurs between members 

of the same species, in which case it usually serves for the defence of the 

mate or of the territory. It may also occur between members of different 

species, in which case it is usually in defence of the nest site, (see p. 135).

A. Intra-specific Reproductive Fighting.

This occurs mainly during the pre-nesting period, when the pairs 

are wandering widely, and during the establishment and maintenance of 

the territory. In the fights the combatants show a number of display 

postures which are remarkably similar in the different parus species: 

these are described below.

1» Parus major.

(a) Display types

The following behaviour patterns are used in the displays. Some

of them have been previously described by Tinbergen (1937).

(i) Supplanting attack. This appears to be exactly similar to 

the supplanting attack seen in winter flocks in food disputes, the 

the attacker flying directly at his opponent. When a supplanting
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attack is made on & stuffed bird, the attucker usually lands on 

its back and peeks at its head or eyes: normally an attacked bird 

takes some avoiding or defending action (se<- below). Occasionally 

the attacker does not land on his opponent, or his opponent's perch, 

but a few inches away. This occurs under two different conditions:-

(a) .hen. the attacked bird resists by staying in position, and 

showing the head-up posture: (b) In reactions of low intensity - 

one gets the impression that the fighting drive was not sufficient 

to carry the attack through to completion*

The attacked bird responds in one of four ways:- (a) It flies 

right away: the attacker then flies after it md a chase ensues.

(b) It shifts its .perch a few inches: the attacker lands in its

place, and both usually show head-up postures (see below). (c) It
o

remains where it is, but adapts a head-up posture: the attacker

usually then shows upright flight (see below). (d) It may fly 

up and iueet the attacker in mid-air: in that case an actual combat 

may ensue, or both combatants may show upright flight.

(ii) Up-and-down supplanting attack. This is an elaboration of 

the simple supplanting attack, in which the attacker flies up and 

then down on his opponent from a height of about 2 feet. The 

attacKer often deseeads with half-open win s, so that there is ample 

time for his opponent to fly clear. This is not so common in the 

Grrfat Tit as in the Blue Tit.

(iii) Head-up posture. In this the bird stands .vith the body nearly 

vertical, bill pointing upwards, so that the breast is exposed:



in addition the neck is craned upwards and the body ia swayed 

from aide to side 30 that the cheeks are exposed alternately. 

The tail is ^f ten spread. In very intense reactions the 

birds may perch on the aides of tv/igs, so that the body is more 

nearly vertical. Occasionally the posture is given by birds 

hanging upside down beneath twigs, so that the bill points to the 

ground. Sometimes two individuals will ^.osture thus at each 

other for as long as ten or fifteen seconds. Although the 

effectiveness of the posture apparently depends on the exposure 

of the black ^reast and white cheeks, it is quite common to see 

t.vo birds posturing thus but not facing towarls each other. 

Nevertheless the posture is certainly orientated towards the 

opponent more often than can be accounted for by chance alone. 

During skirmishes the posture is given under fou^tets of 

circumstancesj- (a) By the aggressor when it has landed just 

after making a supplanting attack* (b) By the attacked bird 

when it tias landed after a flight of a few inches made to avoid 

an attack, (iii) By the attacked bird when it does not shift its 

perch on being attacked, (iv) Occasijnally during the course of 

... skirmish, when the birds are hopping about near each other, one 

may give an incipient head-u^ posture. Incipient postures may a.lso 

occur when a male is moving towards a skirmish which he can hear 

but not see. In such postures the bill is pointed upwards, though 

sometimes only momentarily: craning movements are seldom 

involved.
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The head-up posture may have a marked effect on the rival. 

When an attacked bird does not fly off but gives this posture 

it is often sufficient to make the attacker hold off in mid-air. 

Once a male was seen to fly towards an intruder singing on his 

territory, land about six inches in front of it, and posture 

vifcourously: the intruder flew off immediately.

(iv) Upright flight. In the supplanting attack the males 

often fly with the body in an almost vertical position: the 

wings are moved in a peculiar manner, consisting of several

rapid beats followed by a momentary closure, so that the flight
(•> 

is in a series of upward steeps. In this way the breast is
^

exposed to the opponent even during flight. Upright flight 

only occurs in at least moderately intense skirmishes in which 

the antagonists are fairly evenly matched.

(v) Chases. Chases occur often in skirmishes. The stimulus 

is apparently the sight of another bird flying away, and thus 

they often follow the supplanting attack when the ppponent 

flies right away instead of ju t shifting his perch. The 

chasing may be released merely by another Great Tit (or even 

a Chaffinch Fringilla coeleba) flying past.

(vi) Displacement Pecking. During the skirmish the ;irds often 

show an activity which appears at first sight to be quite 

irrelevant - they peck vigorously at the branch or twig or at 

a bud. This is a displacement activity (cf. Tinbergen and 

van lersel, 1947)» presumably produced by the conflict between



the drive to fight and the drive to flee. The pecking movements 

may be quite gentle, but are often very vigorous, so that a shower 

of fragments falls to the ground. The more intense the skirmish the 

more vigorous the pecking. .ometimes two males will remain a few 

inches apart, displacement pecking vigorously for ten. seconds or 

more.

It is often difficult to distinguish displacement pecking from 

the real pecking which forms part of the food-seeking behaviour, 

especially as the displacement pecking is often directed at buds 

ia the same way as real pecking. Apart from this it must be noted 

that there is no proof that the movements are derived entirely from 

feeding movements, for they are also similar to the movements which 

the bird would make if it was successful in landing on its opponent's 

back and attacking its head, and they are often much u.ore violent than 

normal feeding movements. perhaps components of both activities 

are involved. There is also no proof that the movements have a 

display function, though it seems likely: in any case it seems that 

no conspicuous structures have been especially evolved to emphasize 

it.

(vii) '/ings-raised and head-forward postures ^see p^0-' ). These 

are see.i in reproductive fighting but are rarely so marked as in food 

fighting. They occur when the birds are hop, ing round near each 

other during lulls.

(viii) Combat. Sometimes the skirmishes develop into actual combats. 

'"hese usually occur after a supplanting attack. (Only once has a chase 

been seeu to develop into an actual combat). The birds fall together 

to the ground, striking with their beaks and sometimes claws: more



usually their claws become interlocked. Actual combat is not 

common, and, ,hen it does occur, it rarely lasts for more than 

a few seconds.

It is, of course, difficult to follow the movements of the 

birds, but the experiments with stuffed birds show that the

attacks are usually directed i*t the eyes, or at least at the head.
V 

The dummiesuaally lost their glass eyes after they had been

attacked a few times. Once a trap was left unattended for as 

lung as an hour during the autumnal period of reproductive 

behaviour: two raaleA Great Tits were found in the trap, one of 

them killed by a small hole through the back of the skull. There 

are several similar records in the avicultural literature. Hollom 

(193*0 reports a case of a Great Tit pecking out both the eyes of 

a House Sparrow (passer domesticus). Crested Tits (p. criatatus) 

also aim for the eyes in fighting (Hildebrandt, 1937). 

(ix) I'.'ing-flicking. This is seen sometimes in Great Tit 

skirmishes, but it is neither so common or so well-marked as in 

the Blue Tit.

(x; Other displacement activities. Displacement bill-wiping 

occurs fairly often in low intensity skirmishes, but its 

significance is difficult to assess. It is difficult to understand 

why a displacement activity shoul i occur when the drive is low, but 

otner cases are known. Thus Tinbergen (1936b, cited after Lorenz) 

states that the ,'hitethroat (Sylvia coiuitunis) shows displacement 

preening when injury feigning has been performed a few times. 

In two skirmishes the males were seen to turn leaves (an 

activity used ^n looking for food on the ground), throwing the



leaves over their backs with exceptional vigour: this was at Jeast 

an irrelevant activity.

(aci) Calls. Several different calls are utterd during the skirmishes. 

Owing to the great apparent variability of the calls, and to their 

complex nature, it has not yet been possible to analyse them in detail. 

The following are the most important* -

a. "Pit tit tit churrrr". A scolding note, used during lulls, 

and in low intensity skirmishes. It is rarely heard at the height of 

battle.

b. "Bit tit tit dur dur dur". Also used in low intensity 

reactions. Pe haps merely a variant >f the above.

c. "Chich ich ich ich ich". Heard at various intensities 

according to the strength of the reaction, and thus varies from quite 

a gentle sound to a harsh scold. Usually used almost continuously 

by the attacker. A twanging note, like that of a vibrating guitar 

is probably a derivative of this call*

d. "Chat chat". Often used in intense skirmishes.

e. Twink". Often heard - used more by the subordinate bird 

than by the attacker. Sometimes c. and e. are combined to give 

"Twink twink chich icn ica ich".

f. Song. The birds sing during lulls in the skirmish, and 

nearly always after it is over. Probably a displacement activity 

arising from he disappearance -f the adversary.

(b) Behaviour during skirmishes

The sequence of events in a skir dsh is usually of the following type 

(variations are described aater;. As the males approach each other, the



feathers of each became sleeked against the body. One bird, A, makes a 

supplanting attack on his opponent, B. B. flies a few inches away, and 

A lands in his place. Both birds then posture with the head up. After a 

few seconds the posturing dies away and the birds remain perched a few inches 

apart calling loudly. Then A makes another attack, and the process is 

repeated. This procedure maj vary in any of the ways indicated above. The 

attack may be simple or up-and-down, and may or may not involve upright flight. 

The attacked bird may fly off, so that a chase results, or may resist the 

attack by head-up posturing, and so on. From time to time both birds may 

start displacement pecking. We shall see later that such variations can be 

explained if we postulate variations in the drives of fighting and fleeing in 

the two males.

Usually one male appears to be the attacker throughout the skirmish, and
•Hi 

initiates all the supplanting attacks. The roles may change, however, wihct

distance from mate jr territory. Sometimes such changes are very dramatic. 

..,ne bird may chase another vigorously from one bush to another, where both 

perch a few inches apart: then the roles are reversed and the previous 

aggressor ±3 chased back again. The change is often related to the proximity 

to the mate, rather than to a territorial boundary; each male is the attacker 

near his own mate and is attacked near his opponent's.

(c) Low intensity skinoishes

At times, particularly in cold weather and in the afternoon, reactions 

of very low intensity are seen. The actual form of such skirmishes varies 

with the level of intensity reached, but typically the males hop round each 

outher with sleeked feathers, calling and sometimes flicking their wings.



Supplanting attacks are infrequent and lacking in vigour: often they are not 

followed by the head-up posturing. Sometimes the head-forward posture (p.4-' ) 

is adopted.

(d) Displaying parties of the males.

The noise of a skirmish attracts other males to the vicinity, so that 
Sevtwd (MATS HJK »fte* t«e*. •feitt'i/Mi

skirmishes involving /three or four males can be seen sitting within a few feet 

of each other, all giving head-up postures. Similarly three or four males 

may chase each other- through the wood. Such parties were seen particularly 

in the February/karch cold spell, and so are ^erhaps most likely to occur when 

the birds are showing a tendency to flock, during the pre-nesting season.

(e) Behaviour of females during the skirmishes

Although the female may be the object of a skirmish, she usually plays 

a comparatively passive part in it. If she is supplanted by the rival male 

she may just hop aside, or she may fly off ami become involved in a chase.

Usually the female continues feeding, or sits nearby, occasionally calling with
v 

twinks of chich ich ich calls. Occasionally, however, females play an active

, especially in the weeks immediately preceding nest building. They 

sometimes give definite head-up postures, though these are never so vigorous 

nor so prolonged as those of the males. More frequently they follow behind the 

male-male chases. They often sing.

It is known, for many territorial species, that the males usually attack 

other males, and the females attack females. When one pair of Great Tits 

trespasses on the preferred area of territory of another pair, the owning 

male usually attacks the intruding male fcather than the female, but males also 

usually (not always) drive off solitary females. On one occasion only, a female 

was seen to drive off another female while her .uate remained passive.



(f) The nature of the displays

Collias (194*0 writes that "It seems doubtful if the details of 

a vigorous and active combat can readily be segregated into mechanical 

stimulus-response chains": he goes on to point out some of the difficulties 

involved. Lack, however, in 1939, showed that the reproductive fighting 

of grithacus rubecula can be analysed into "three motor patterns, each with 

a corresponding visual element". He poiats out that the separation is not 

com lete, because of the complexity and variability of the displays, and, 

after rejecting various explanations, writes "one is left with a confused 

picture _>f complex inter-action between the visual and auditory situation, 

the motor pattern and the internal driving factors". More recently the 

fighting of the Herring Gull (Larus argentatus) and of the Three-spined Stickle­ 

back (Gasterosteus aouleatua) have been analysed by Tinbergen (personal 

communication), and it is possible t_ make some analysis of the casual chains 

underlying the fighting of the Great Tit by using a method similar to that 

used by Tinbergen.

During reproductive fighting two subdrives of the main reproductive drive 

(see Tinbergen, 1942) are aroused: these are the fighting and fleeing drives. 

These drives, like others, are subject to fluctuations lue to changes in the 

physiological condition of the animal, relations with other drives, and to the 

external stimulus situation (see e.g. p.2#-6). Tinbergua and van lersel 

(personal communication) have analysed the fluctuations of various drives in 

Gaaterosteus aculeatus. (Rftber, 1948, has pointed out that in Meleagris sp. 

fleeing from males of the same species differs from escape from males of 

hostile species in that it does not occur durin, the moulting season, and is 

subordinate to the major mood "readiness for procreation").



The fighting drive is expressed primarily in the supplanting attack. 

The fleeing drive is expressed in escape, but in a fight escape must be 

suppressed. During a skirmish the fighting and fleeing drives are of almost 

e,jual strength - the former preponderating to a greater extent in the attacking 

bird than in the attacked. If the fighting and fleeing drives are not 

approximately in equilibrium, then of course no skirmish can occur. This is 

most clearly seeo. in skirmishes near a territorial boundary: as each male 

enters its opponent's territory the fleeing drive predominates, and it is only 

on the boundary itself that intense skirmishing takes ..lace. The head-up 

posture occurs in circumstances in which the two drives <*re very nearly equal - 

i.e. when fightin^ is inhibiting fleeing or fleeing is inhibiting fighting. 

Thus:

(i) Aftor a supplanting attack - the fighting drive, formerly predominant,

has been partially dissipated.

(ii) '.Then a bird shifts a short distance in order to avoid an attaokf

The escape drive, formerly predominant, has now been partially

dissipated.

(iii) In resisting an attack. Escape is inhibited.

Head-up posturing does uot occur, or is at most limited to incipient 

movements, if the rival shows no resistance, however ̂vigorous the attack ,.iay have 

been in the first place.

Further, it seems highly probable that there is a close connection between 

head-iv posturing and upright flight, for the smae structures are displayed 

in both. Upright flight occurs during supplanting attacks when the rival shows 

some resistance, particularly when the attacked bird stays in its place and 

gives a head-up posture. ften sup lanting attacks start with normal ftght,



and the attacker chances to upright flight when his rival does not fly off. 

In such cases the attacker dances in the air, hovering with intermittent 

bursts of rapid ./ing beats before his adversary. Soneti.es an attack is 

started with upright flight: such attacks are rarely pressed home. Upright 

flight is not used when the dominant bird attacks vigorously and the other 

bird shows no resistance.

Whether the head-up posture is derived from an inhibited attacking 

movement or an inhibited fleeing movement is not clear. The evidence given 

above would support either alternative, and it is possible that the distinction 

is not a real one, for the situation is one jf equilibrium between the two 

drives. In the Blue and .-.iarsh Tits the head-up posture is not so elaborate as 

in the Great Tit, and often a,.,years merely as an alert postural set si dlar 

to that adopted by many small birds immediately before flying off when alarmed. 

This seems to favour the suggestion that the head-up posture is an. inhibited flee 

ing movement. In any case, jn the Great Tit it has become highly elaborated 

as a display, and a colour pattern has been evolved to make the display more 

conspicuous.

Displacement pecking is also probably caused by inter-action between 

the fighting and fleeing drives - apparently when the two drives are of such 

intensity that the internal conflict can be resolved in no other way except by 

means of a dissipation of the energy through a totally different channel. 

It does not occur in obviously one-sided skirmishes when the attacked bird 

shows little resistance.

We can now consider the casual chains involved in a skirmish of 

moderate intensity. Each skirmish can be divided into a number of cycles 

each of which starts with one bird, A, makin a supplanting attack on the other



bird, B, and f ijtiishes either with B f lying right away or with the start of 

another attack. Most skirmishes are made up of many such cycles. (Of course, 

the roles of the two birds may change during the course of the skirmish, so 

that B becomes the attacker. In the following account the letter A always 

refers to that bird which is the aggressor at the moment). Figure 3>«>y'*»~ 1 

illustrates some of the courses which such a cycle may take. It must be 

emphasized that the figure is not complete, and is intenHded only as a 

suggestion of the mechanisms involved.

The sight of the intruding male on his territory brings the owner 

into the fighting mood, and he flattens his feathers and approaches the 

intruder, calling as he does so. He then makes a supplanting attack on B. 

This may be made with rapid normal flight (fighting drive high and fleeing 

drive low), with upright flight (fighting and fleeing drives at least moderately 

strong and almost in balance) or with slow normal flight (fighting drive 

predominates over fleeing, but neither is high). In the latter case B usually 

.uerely hops aside, so that the two birds perch a short distance apart with 

practically no further display. A usually then makes another attack, either 

almost immediately, or after the birds have been hopping through the bushes 

near each other for a few seconds.

If, however, the attack is made when the fighting drive in A is strong 

(i.e. either with rapid normal flight or with upright flight), B may respond in 

one of five ways: which course he actually takes depends on the intensity of the 

attack and on the strengths (and relative strengths) of his own fighting and fleeing 

drives. We will consider the five possibilities, starting with the one in 

which B shows the least amount of resistance to the attacg.
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(i) B flies right away. The situation "other-bird-flying-away" 

releases flying-in-pursuit in A, and a chase ensues. A chase may end 

in three ways:-

a. It may lead to combat: this is rare (see below).

b. B may perch again, in which case either A may continue

the chase into a supplanting attack (and thus the start of

a new cycle), or may perch near him and use a head-up posture

(see below).

c. B May fly right away: A returns to his own mate or

territory (end of skirmish).

(ii) 5 shifts his perch a foot or two: A then lands near him and 

gives a head-up posture. Thus both birds are perched a short distance 

apart giving the head-up posture. This situation may lead to two possible 

results:-

a. If the fighting drive in A is strong, then he may proceed 

immediately to another attack.

b. If it is of only moderate strength, then the posturing 

dies away, and the two birds are left perched close together. 

They may hop about in the bush a little before another attack 

is made, or B may fly off, whereupon a chase follows, (see above), 

(iii) B remains perched, but does not posture. A presses home his

attack and a combat results. This probably never happens in nature, though
is 

of course it does if B isl a dum^y. A similar situation arises however, if

B is caught unawares. A combat usually ends in B flying off and A chasing 

it: sometimes, however, A flies off and leaves B on the ground.



(iv) B may remain, and adopt & head-up posture. Then A may do 

one of three things, depending on the strength of his fighting drive:- 

a. A may press home his attack. A combat ensues 

(see above).

b. A may hold, off his attack and show upright flight. 

This is not usually sustained for more than a few seconds, 

and then A -erches near his rival, so that both are ^erched 

a short distance apart giving the head-up posture, (see above). 

Rarely A may still press home his attack, though still showing 

upright flight. In fact all degrees of "upright" flight, 

from an almost normal attacking flight to flight in which the 

attacker is almost perpendicular and hovering, may occur. 

The exact nature of the flight depends, of course, on the 

relative strengths of the attacking and fleeing drives of A. 

c. A may perch near B, and posture. Then we again have the 

situation in which both birds are craned a short distance 

apart giving the head-up posture (see above).

(v) B may fly up and meet A. Then either:

a. The birds strike each other and a combat ensues (see above), 

or, b. They dance round each other showing the upright flight,

but soon perch a short distance apart giving the head-up posture.

It must be noted that the above scheme is not complete, and omits 

many of the complexities. Displacement pecking occurs if the fighting 

and escaping drives are fairly strong and in equilibrium - thus it is often 

seen after both birds have shown upright flight, or head-up pastures.



It may occupy much of the time between successive supplanting attacks, and 

may be shown by one or both birds. It may lead to (i) another supplanting 

attack (A's attack drive builds up faster than it is dissipated in the pecking, 

and faster than the escape drive), (ii) B fleeing (B's escape drive builds 

up faster than its attack drive), (iii) A more or less neutral situation in 

which the birds hop around until another attack is made.

Some examples of other possible variations are as follows: 

If the fighting drive in A is low, he may not follow in a chase when B flies

off. When A and B are perched close together, whether or not B flies off
/W 

depends in part on the distance uetween the two birds. Changes in the interani
/I

state of either bird may occur without any ahange in/external situation, as 

when the fighting drive of A builds up and leads to an attack. Females may 

become involved in the skirmish, and the roles of A and B may become inter­ 

changed. It is clear, however, that all such variations occur aa a result 

of roceases similar to those which have been outlined above. The whole 

of the skinaish can thus be interpreted on the asumption that each individual 

is subject to the opposing drives - fighting and Hleeing - and that the 

relative strengths of these two drives determine which of the several possible 

responses is made to each stimulus situation. The differeuces which are 

observed bet /ee.j skirmishes depend largely on differences in the strengths 

of the two drives in the birds concerned.

In the next section some of the causes £ variation in the strength 

of the fighting are considered.

(g) Variations in the intensity of reproductive fighting

(i) seasonal variation. As will have become clear already, the

intensity of reproductive fighting shows a marked seasonal variation.



It is first seen shortly before Christmas, rises to a

during the weeks before the breeding season, and dies away while 

the young are in the nest. There may be a uew outburst of 

reproductive fighting related to the rearing of a second brood. 

It also occurs amongst newly independent juveniles, and during the 

autumn recrudescence of sexual behaviour.

(ii) Diurnal variation. Table shows the frequency with 

which skirmishes were seea at Jifferent times of day between 

March 1st and April 15th, 1.^9. In the calculation of the table,

each day was divided into four quarters, and the number of skirmishes
* t

seen in each quarter was divided by the number of hours spent in 

the field at that time of day. Fighting was most frequent (and 

most intense) in the early part of the day, and rare in the 

afternoon.

Table . Diurnal variation in frequency of skirmishes (Reproductive 
fightlag). uuuber of^skirmishes seen in each quarter of the da^ , 
£gr hour spent in the f ield_,_ between 1 larch 1st and April 15th. 

Skirmishes of high intensity only included.

No. of hours 
in the field.

Great Tit skir­ 
mishes ^er hour.

I.

59

0.22

Quarters of the day. 

II III

Blue Tit skir­ 
mishes per hour. 0.37

71

0.16

0.43

31

0.00

0.10

IV

62

0.05

0.06



(iii) Weather. Tuis affected reproductive fighting in the 

same way as other reproductive activities (see p.'08). 

(iv) Presence of the mate. Pull skirmishes, as opposed to 

incipient head-up posturing, probably never occur between birds 

without mates. Throughout the spring the females may influence 

the course of the skinnishes without taking an active part in them, 

for each male fights more vigorously in the presence of his own 

mate.

(v) Territory. After the establishment of ^referred stations and 

i>referred areas, each male fought ;.-iore vigorously on his own ground 

than when on strange ground.

(vi) Proximity tolhe nest-site. AS will be seen later, in the 

neighbourhood of the nest not only other Great Tits, but also birds 

of other species are attacked. This is >resumably due to a lowering 

of the threshol of the fightin/, drive near the nest-site, so that 

an otherwise inadequate object is sufficient to release attack, 

(vii) Effect of repeated skiraishes. E.-ich male fought more 

vigorously against strangers than against known -md established 

neighbours. On several occasions whea twj males were skirmishing 

and a stranger arrived -n the sceue, both the first two males attacked 

the stranger. Skirmishes across established territorial boundaries 

were usually not very vigorous. Tinbergen (personal communication) 

suggests that this liay be due to a type of negative conditioning. 

The aim of fighting is to cause the opponent to flee; if continued 

fighting against a particular opponent fails to produce this result, 

then the bird 'learns' not to fight him.



(viii) Even when all other known causes of variation had been 

considered, there still remained a marked degree of variation 

which could not be accounted for. This indicates the presence of 

other causes of temporal fluctuations in the strengths of the drives 

which are not yet known. Further, there may exist innate differences 

in the strength of the aggressive drive between individuals.

2. Parua caeruleus.

(a) Display types

These are very similar to those of the Great Tit.

(i) Supplanting attack.

(ii) Up-and-down supplanting attack. As in the Great Tit. 

foraetimes the attacker hovers for a moment before descending on his 

rival.

(iii) Head-up posture. This is not so marked as in the Great 

Tit, and is often difficult to distinguish from an alert postural 

set. One male, who was watched during numerous skirmishes, never 

used a proper posture jf this type. Other individuals, however, 

sometimes used postures which were sustained for several secondhand 

were accompanied by a swaying movement of the body and a craning 

upwards of the neck. Sometimes the bird perched on the side of the 

twig, the body thereby becoming absolutely vertical, or even over the 

vertical. The head-up posture is given immediately after a supplant­ 

ing attack, and by birds whioh have just avoided an attack, but rarely 

on other occasions.

(iv) Uj right flight.



(v) Chases. Often very prolonged. In one pair which 

held a territory in a narrow atrip of wood the sight of another 

bird flying past twenty yards away in the field was sufficient to 

release chasing.

(vi) Displacement pecking. Very common in intense 

skirmishes.

(vii) Calls. The notes most often heard are "pit tit churrrr", 

"Drrrrrt tit tit tit" and "Drich ich ich". Singing in lulls or 

after the skirmish is common.

(viii) Wing flicking. During the course of a skirmish
a^tfa.cj^tjj-

the LMbunliiiULlL bird always appears to the human observer to be

more 'agitated" than the attacker. This impression arises largely
.A- 

froia the fact that the subordinate bird often has a raised crest

and flicks his wings. The wing flicking may be only spasmodic, or 

it. may be so frequent that it resembles the wing-shivering seen in 

epigamic displays. Since the wing-shivering is more common or more

arked in the attacked bird than in the attacker, and since it increases 

in intensity if the attacker bi«L approaches, it seems probable that 

it is in inhibited intention movement of fleei.ig. Such wing 

flicking is often associated with a spread tail.

(ix) Gliding flight. This is usually associated ivith 

epigamic display, but it also occurs fairly frequently in reproductive 

fighting. One bird may glide down to supplant its rival, or, during 

a lull in a skirmish, a bird i,ay leave the scene using the gliding 

flight.



(xi Up-and-down flight. A brief flight up into the air for two 

or three feet and down again occurs occasionally in skirmishes. It may 

be derived from the up-and-dwm supplanting attack. Once a male gave 

a series uf such flights just after the end of a skirmish - flyin,", up 

about 20 feet, turning with a stall turn and flutterin or gliding to 

another bush.

(xi) During lulls in skirmishes, Blue Tits often hop through tlie bushes
ta.i*t*X.

near each other with the wings oAogated and with the cheek feathers 

elevated. When the wings are raised to a considerable extent the tail 

is usually spread. (See food fighting, p.AO ). The contrast between 

the white cheeks and the blue head is emphasized by the elevation of 

the cheek feathers.

(b) Behaviour during skirmishes

The general pattern of the skirmishes is similar to that which has 

already been described for the Great Tit. They usually take place rather 

higher in the trees than in that species, and indeed height seems to be a 

factor of great importance. The supplanted bird usually flies up and 

;.erc ies above his rival.

(c) Behaviour of the female

The female may remain feeding or passively watching the encounter. She 

is often the goal of the opposing male, who tries to supplant her. Often, 

however, the female plays an active part in the skirmish - she is in fact 

much more vigorous in this respect than the Great Tit female. She may 

merely cull or sing whilst the males skirmish, or may make active sup planting 

k >, chases, head-up postures and so on. In a series of experiments



in which stuffed Blue Tits were presented near Blue Tits nests during 

incubation and the feeding of the young, the females often attacked more 

vigorously than the males.

3. Parua palustria.

All the display types recorded for the Great Tit have also been 

recorded for the .,:arsn Tit. Head-up posturing is, however, even less 

marked than in the Blue Tit, and although seen occasionally in a well 

marked form and accompanied by craning of the neck, it is often only a 

momentary posture. On one occasion wing-shivering was seen in a skirmish. 

The west usual notes are "pit chur" and "dur dur dor". Both sexes take 

,.art in the skirmishes, the females sometimes displaying as vigorously as 

the males.

4. Parus ater.

Only a f e v skirmishes have been seen, but these included supplanting 

attackds, upright flight, and head-up posturing. The latter was more 

marked than in most Blue Tit skirmishes, but not so marked as in the Great 

Tit. This furnishes us with yet another example of the correlation between
Cc*l Tit t^s a.

structure and display, for the* black patch on the throat and upper breast 

which is exhibited ia the head-up posture. In the Blue Tit the markings 

in the same region arc much less conspicuous.

ft. other species.

Only one skirmish between iVillow Tits was witnessed, jid few details 

were seen, but the up-and-down supplanting attack, upright flight and



display pecking were all used. Odum (1941) divides the skirmishes of

P« a, atricapilluB into challenge, chase and fight, and mentions that the

male stands very straight in the challenge: both sexes took part when the

skirmishes were intense. Dixon (1949) states that in P. inomatua posturing

is lacking, but action consists of scolds, calls or song, often in

combination with wing vibrations. He adds "A threatening posture in titmice

appears to be an attitude of potential movement towards the intruder,

and may be accompanied by wing vibrations. The pursuit which follows nay

be a flight towards the perched bird or to a position beside it,the

objective ........ being to drive the bird from its perch". (In a description

of one encounter, the wing-shivering seemed to be limited to the subordinate 

bird*.). Prom these descriptions we can recognise behaviour closely 

similar to that which has been described for the Great, Blue and Marsh Tits.

B. Irtter-specifio Reproductive Fighting.

One of the results of the territorial behaviour which has been described 

in. the ,.-r vious section is that there is little fighting between birds of the 

same species over actual nest sites. There is, however, no territorial 

exclusiveness against tits of other species except in the immediate vicinity 

of the nest-hole. It thus often happens that birds of different species 

become interested in the same hole. Interspecific reproductive fighting 

over nest-sites between Great, BJue, Marsh and Coal Tits have been seen in 

nearly all possible combinations. (There were one or two records of a bird 

carrying nest material attacking birds of other species while still many yards
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from the nest. This suggests that such fighting may be linked to the 

nest-building mood, as well as to the actual nest-site.).

These interspecific skirmishes are not usually accompanied by the

types of display which have been described above as occurring in the
>i 
ijtra-specific encounters. Head-up posturing is rarely seen, is never

sustained, and appears to be quite irrelevant to the skirmish and not func­ 

tional as a display. The wings-raised posture, which is used commonly 

in food disputes (p. AO ), and is rare (at any rate in the Great Tit) 

in the intra-specific skirmishes, is common in all species in the inter­ 

specific encounters. For the most ^art, however, these encounters consist 

of direct supplanting attacks, often ending iu fierce combat.

It is interesting to compare the frequency with which actual combat 

occurs in these encounters with its frequency in the intra-specific 

skirmishes. The figures are given in Table // for the two seasons 

(19W and 1950), only high intensity skirmishes being included. It will 

be seen that fights occur very much more often in inter-specific 

skirmishes than in intra-specific ones. This is presumably due to the 

exceptionally intense fighting which often occurs where nest sites are 

concerned. Both birds are on their own territory, and so in both the 

fighting drive is much mors strongly activated than the fleeing drive. 

Possibly the fleeing drive can only be activated to a degree comparable 

with that to which the fighting drive is activated by the pattern 

characteristic of the species; and it is for 'his reason that the head- 

up posture and uprigh flight (which depend on approximate equilibrium 

between the two drives) Jo not appear.
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Species of other genera rarely elicited aggressive behaviour 

except in the immediate vicinity of the nest-hole. Great Tits were 

seen to drive a Hedge Sparrow (Prunella modularis) and Blue Tits a 

Hobin (Erithacua rubecula) away from the neat box. Other observers have 

recorded several other species of small birds being driven away from the 

nest. Such species are apparently not attacked when on the ground, but 

only when moving about near the nest-hole.

Table /| . Number of skirmishes involving actual combat.
(Skirmishes of

Great Tit intraspecific 
skirmishes.

Blue Tit intraspecific 
skirmishes.

Marsh Tit intraspecific 
skirmishes.

Interspecific skirmishes 
(all soecies).

high intensity only

No. of skirmishes
witnessed.

68

62

18

16

included. ) .

No. involving
actual combat,

10 (15%)

6 (1($)

6 (33?i>)

12 (75$)

0. The Functions of Reproductive Fighting.

Tinbergen (1936) has emphasized that the function of reproductive 

fighting is to secure "objects or situations which are indispensible for 

reproduction". In the Great Tit these are: (i) the mate, (ii) the territory, 

and (iii) t^6 nest-site. (For a discussion of the values of territory, 

see p.'00).



D. Conclusion.

In the preceding sections we have seen that the behaviour involved 

in the reproductive fighting of the Tits can be understood if we make 

assumptions similar to those made by linbergen in analysing the reproductive 

fighting of other species - namely that during the skirmish the fighting 

and fleeing drives are aroused in each combatant, and are normally in 

approximate equilibrium. Some action^ are the direct expression of one 

of these two drivea - thus attack is the expression of the fighting drive, 

and escape is the expression of the fleeing drive. Other actions must be 

interpreted as due to the conflict between the two drives. Which of the 

several possible responses the animal makes to each stimulus situation depends 

on the strengths, and on the relative strengths, of the tao drives. 

Published descriptions of the reproductive fighting of other Passerine 

birds also seem to fit this hypothesis (e.g. Erithacus rubecula; Lack, 1939: 

Motaeilla flava; Smith, 1950. Both of these species display the breast in

fighting).

•He have also seen that the displays involved in reproductive fighting 

are very similar in the different r'arua species. The head-up posture has

been elaborated to a much greater extent in the Great Tit than in the other
veoArW 

species, and, parallel with this, a broad black vertical stripe, which is

displayed in the posture, has been evolved. Thus we seen the parallel 

development of a display and of a conspicuous structure which accentuates it. 

Many other examples of this are known (Tinbergen, 1948). The parts played 

in reproductive fighting by the two sexes are more nearly equal in the Blue 

and Marsh Tits, where the colour patterns of male and female are very similar,



than in the Great Tit, 'here the male has a ouch broader ventral band than the 

female.

Although the displays used in intra-apecific reproductive fighting

. a */o fc «*£

in the different apeoiea are closely similar, they are not all worked in 

inter-specific encounters. In each species the displays, with their 

innate releasing mechanisms, have undergone a long period of evolution 

so that the pattern exhibited by one species no longer releases the 

movements typical -f intra-specific reproductive fighting in the other.



SECTION X COPULATION AND COURTSHIP FEEDING.

A. Parus major.

1. Copulation

2. Courtahip feeding,

B. Parus oaeruleus.

1. Copulation

2. Courtship feeding.

C. Parus palustris.

1. Copulation

2. Courtahip feeding.

p. Parus ater.

E. Parua atrioapillus.

1. Copulation

2. Courtship feeding.

F. Other species*

1. Copulation

2. Courtship feeding.



SECTION X. COPULATION AND COURTSHIP PKSDIMS. 

A. Parus major.

1. Copulation.

Copulation is preceded by a wing-shivering display performed 

by both birds. It may be initiated by either sex. It usually takes 

place in thick bushes, so that it is seldom possible to see the whole 

sequence of movements in any one case. Typically the male, slightly 

crouched down on a toaeh, starts shivering his wings and calling as 

he does so. The note used seems to vary considerably, but it might be 

written as "zeedle-zeedle-zeedle-zee" or "zee-zee-zee-zee-zee". 

He usually, but not invariably, holds his head down and his tail up. 

This initial display may occur in bursts of increasing intensity with 

pauses between. The male flies to a perch near the female. If she 

is receptive, she too starts shivering her wingx, calling, and crouching. 

The birds display thus for several seconds before the male mounts. 

One or both birds may continue to shiver their wings after they have 

separated, and this may lead to another mounting; or, more usually, 

gradually dies away. After an apparently successful copulation the birds 

usually fly apart with little after-display; but on occasions bill-wiping, 

wing-shivering and courtship-feeding have each been seen to follow 

attempted copulation. If the female initiates the display, the male flies 

close to her and then mounts as above.

It sometimes hap,jens that one bird (of either sex) starts shivering 

its wings and calling, and then flies near to the other, who pecks at it:
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this may develop into a brief fight. The significance of this behaviour 

is not clear, but it is possibly due to one bird not being in a receptive 

state. 'Sexual chases' are occasionally seen at this time of the year.

Incomplete wing-shivering displays by the male nay be seen for some 

weeks before nesting. They are accompanied by a very faint seedling call, 

inaudible at a range of more than a few yards. This was first seen on 

March 16th £B 1949, and March 8th in 1950. In 1949 intensive observations 

were made on one pair during nest-building. The first copulation was seen 

on April 16th, five days before the laying of the first egg.

•Reversed mating 1 (i.e. mounting of the male by the female) was seen 

once. It took place between a female who had lost her mate and a male 

who was waiting for his own mate to emerge at dawn. after an apparently 

unsuccessful copulation of normal type the birds separated but continued 

wing-shivering and calling, the female more vigorously than the male. The 

female then momentarily mounted the male, but they quickly separated and sat 

side by side, both still displaying and the female still the more vigorous. 

The female then crouched slightly and the male mounted, but onlp momentarily. 

The female continued wing-shivering, but the male sat still and then flew

off.

Although no precise observations were made, copulation seemed to follow

a similar diurnal rhythm to that shown by most other activities associated 

with the reproductive drive - i.e. it occurred most often in the early ^&rt of 

the day rarely in the afternoon and occasionally in the evening (see p.Xfc). 

During he appropriate season, copulation nearly always occurs just after 

the dawn emergence - f the female - sometimes within a few seconds of her 

leaving the box. At one nest the t>air used a particular bush for copulation



at dawn on at least six out of seven successive mornings. On several of 

the following mornings the male, while waiting for the female to emerge, 

flew away from the nest box and gave a wingwshivering display in this bush. 

On some mornings he repeated this several times before the female emerged,

2. Courtship feeding.

The display ^receding courtship feeding is very similar to the pre- 

copulatory display and o£*»n, in an incomplete form,impossible to distinguish 

from it. The first complete courtship feeding pattern by 207 pair, who 

were watched intensively at this time, was seen on April 21st, the day that 

the first egg was laid. Courtship feeding continued throughout egj-laying 

and incubation, and ceased sooa after the eggs hatched), though throughout 

the whole period when the young were in the nest, the female was ^f ten seen 

to pursue the male, begging (see p. 2fo ).

In typical courtship feeding the female displays by crouching, 

shivering her wings, slightly raising her tail and giving a seedling call. 

The male feeds her wither without display, or with slightly shivering 

wings. Sometimes the female hardly begs at all, or does so only as a 

response to the sight of the male with food: on other occasions she begs 

before the male finds the food. For several days during the egg-laying 

period the female seems to beg almost continuously, following the male 

around: the male feeds her at intervals, sometimes several times in quick 

succession. The female's wing-shivering usually increases, but sometimes

decreases, on the approach of the male: the calling usually ceases
«i 

temporarily while the male ̂ actually is feeding her.



No doubt the amount of wing-shivering and calling shown by the male 

and the female depend on the strengths of the drives in the two individuals. 

In the early stages the male's drive is usually stronger than the female's, 

and he feeds her although she hardly begs at all. Even before nest- 

building starts, however, females sometimes beg unsuccessfully from males. 

The female's begging becomes well-marked Just before egg-laying, and in the 

next few days she begs almost continuously. This, of course, is also the 

time at which copulation occurs. During the early part of incubation the 

male often feeds the female either on or off the nest, but courtship feeding 

becomes less common towards the end of this period. Courtship feeding 

again becomes cojuiaon just before the young leave the nest. No doubt this 

is correlated with the potential start of a second brood. At some nests 

only one of the pair shows a recrudescence of courtship display at this time 

(see p.Z<o ).

Verheyen (1947) states that in the Great Tit feeding precedes 

copulation, but this was not the case in any of the copulations observed in 

this study.

As courtship feeding becomes comaion at the time when copulation is 

occurring, and as the associated displays and calls are closely similar, 

&. seems likely that there is a close relationship between them. The 

exact nature of this is as yet uncertain. The begging display^ by the young 

when out of the nest is also similar to the displays used in copulation 

and courtship feeding (see p.;>£!). It seems likely that in all three cases the 

wing-shivering is a ritualised intention movement of flight.



B. Parus oaeruleus.

1« Copulation.

The pre-oopulatory display is closely similar to that of the Great 

Tit. On two occasions when the whole sequence of the display was seen, 

its beginning was very gradual. The presumed raale first shivered his 

wings for a few seconds and then resumed feeding. A rainute or so later he 

shivered his wings again and gave the 'zeedle 1 call. After two or three 

repetitions his mate flew over to perch near him and both birds shivered 

their wings for a few seconds before copulation. The call seemed to become 

rather deeper at the moment of copulation. In one case the pair made two 

mutual flights - as if one were chasing the other, except that the rear bird did 

not seem to be trying to catch up - accompanied by excited calling: each of 

these ended with mutual wing- shiver ing.

Brief scuffles have sometimes been seen to follow the pre-copulatory 

display, as in the Great Tit. Colquhoun (1942) describes a copulation in

which the after-display consisted of wing-fluttering and a deliberate pecking 

by each bird at the other's body and bill. Wing-shivering was seen to follow 

(probably unsuccessful) copulations on several occasions in the present study. 

Once, one of the pair fluffed out its feathers and preened very briefly 

before flying off.

2.

The display associated with courtship feeding is similar to that of the 

Great Tit, and to the pre-copulatory display. At two nests courtship feeding 

was first seen two or three days before the laying of the first egg: it



became common during egg-laying and incubation, and was also seen during 

the period of feeding thl young. Further examples are given in 

correspondence to British Birds Vola. 40 and 41.

C» garus paluatria.

1. Copulation.

Incomplete wing-shivering displays were seen from mid-March in both 1949 

and 1930. At this time, and during early nest-building, it is not unusual 

for one bird of a pair (sometimes, at least, the female) to ,-erform a wing- 

shivering display without evoking any response from the >nate.

The full pre-copulatory display is very similar to that described for 

the Great and Blue Tits. On the four occasions when the whole sequence 

was seen, it was initiated by the male with a series of bursts of wing- 

shivering of increasing intensity, accompanied by "zeah-dee zeah-dee" 

calls. Usually the male increased the shivering of his win&s until he 

floated up and then down onto the female. At the moment of copulation 

the "zeah-dee" calls changed to a full "iioo Xoo Koo Koo". Scuffles similar 

to those recorded for the Great Tit and Blue Tit were also seen.

Excellent descriptions of five complete and two abortive copulation 

are given by Morley (1949)* The performances show considerable differeuces 

in detail' for instance, sometimes the male flew straight onto the female's 

back and at other times he floatej on with a sailing flight; sometimes the 

copulation was initiated by one sex and sometimes by the other. On one 

occasion copulation was followed by courtship feeding.



2. Courtship feeding.

This was recorded a few times in Marsh Tits believed to be in the 

nest-building stage. It became exceedingly common during egg-laying and 

incubation, when males were often seen to feed their mates several times 

in quick succession: some females seemed to beg almost continuously from 

their mates during the eg^-laying period. The associated displays were 

apparently identical vrith those already described for the other species* 

During the period when courtship feeding was at its height, the beg ing 

call of the female was a rather coarse "ze-ak, ze-ak". As the male
^cfc ^«j*^

approached the calls became rather more rapid and higher pitched. In 

the intervals between feedings the female either held toer wings slightly 

raised or shivered them a little: the shivering increased greatly as the 

male approached with food. Sometimes a high trilling sound, resembling 

the copulation note, is heard at the moment of feeding. As the male turns 

away the shivering stops momentarily. He usually hesitates a second or so 

before flying off. One male habitually hovered in front of his mate whilst 

feeding her.

Morley (194-9)» in a detailed discussion of courtship feeding in this
st<*<jt-$

secies, distinguishes four a*yl»c of display shown by the two birds. In the 

first stage neither individual shivers its wings, and the whole process is 

extremely rapid. In the second, ,he male shivers and the female twitches 

the wings, and in the third, both shiver. In the fourth stage the female's 

beg-zing becomes very pronounced and almost continuous, and 'her desire to be 

fed eventually outatripi?ed the male's wish to feed her'.

The results of the rresent study are in general agreement with these 

conclusions, but do not indicate that the "stages" are as distinct as
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Morley implies. Variationa in the intensities of the displays used may 

occur at any stage, correlated, no doubt, with short-term changes in 

strengths of the drives (see p.Zty ). For instance, even before nest-building 

had started females were occasionally seen to beg unsuccessfully from 

males, though in general the Irive was apparently stronger in males than 

females at this lime.

D. Parus ater.\ ——————————

only one Coal Tit copulation was seen. The initial display was 

similar to that which has already beeu described for the other species. 

After the birds separated they both continued to shiver their wings for 

about 2u seconds, the female more vigorously than the male. Then the 

male fed the female four times in quick succession.

JS. Parus atricapillus.

1. Copulation.

.Vitherby (1934) has described a. copulation -jf ?. atricapillua klein- 

schmidtii. It occurred after a chase, and after it the male flew away with 

a ' butterfly-flight'- It has also been seen by Odum (194-1), who mentions 

the shivering -f the wings of the female and the high pitched tvritter.

2. Courtship feeding.

C'ium (1941) records the male feeding the female with no display on the 

part of the latter during the early part of hole digging. This apparently



corresponds to the first stage described by Morley for the ,iarsh Tit. In 

his 1943 paper Odum states that courtship feeding starts gradually during 

nest construction and reaches its peak during incubation. He does not 

mention the continuous begging of the female during the period of egg-laying, 

which has been described for other species above. Courtship feeding is 

also described by Bacmeister (1917), Jouard (1926, 1932) and other writers.

P. Other Species.

1. Copulation.

This has been described as follows:-

P. inornatus. Dixon (1949); Thompson (1930). 

p. hud.3on.icus. Kennard in Bent (1946). 

P. bicolor. Johnston (1944).

2. Courtship feeding.

This has been described as follows:-

p. cristatua. Gengler (1910); Smith (1941). The latter author 

notes that it continues after the young have hatched.

g. hudsonicua. Kenaard In Bent (1946); falkinshaw (1948).

p. inornatua. Dixon (1949). ^°st marked just before and during

incubation.

la all cases of both copulation and courtship feeding quoted above, 

the associated displays seem to be closely similar to those already described
&*r<-

for other Parus species; though/ is yet no species in v/hich a sufficient number 

of either have been described to permit generalisations on the significance



of the variation in details between different performances.

Winf-shiverini has alao been described in P. gaabeli (Bent, 1946), 

P. bicolor (Thompson, 1930), and P. albirentris (Hewton, quoted by 

Bannerman, 1948).
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SECTION X/ THE NEST SITE.

A. Ne»t Site* 

1. Parus species.

All members of the genus parus typically nest in holes. There 

is however, much variability in the types of holes used - both between 

species and between individuals of the same species. In the following 

discussion, considerations of habitat are omitted except where directly 

relevant, and little msntion is made of the preferred heights of nest 

sites since few reliable data are available.

(a) Parua major

P. m. newtoni typically nests in a hole in a tree or wall, but 

holes made by rats, sand martins, etc., are occasionally used. Many of the 

earlier handbooks of ornithology list many strange sites such as letter 

boxes, cupboards and the interiors of puaps. The height of the nest is 

very variable, but the preferred height is probably between 5 feet and 

20 feet, and seems to be rather lower than in P. caeruleus. Nests in holes 

in the ground are known (e.g. Ticehurst, 1932j Jourdain, 1906): in the 

present study area one bird nested in a petrol can with the hole about 

one foot above ground level. The interior dimensions of the hole seem to 

matter little, as large holes are filled up with moss. Similar considerations 

hold good for P. m. major (see e.g. Lebeurier et Rapine, 1941; Verheyen, 1947). 

Nests placed in the open (i.e. not in a hole) are recorded from time to time, 

mainly in the deserted nests of other species (e.g. Nelson, 190?; Proctor, 

1910; Colthrup, 1910; Gurney, 1916; Headley, 1919; Hills, 1934;



Jouard, 1936; Walpole-Bond, 1938; Verheyen, 1947). In some of these 

cases, however, the nests appear to have been built bj the tits themselves, 

and one of those found by Walpole-Bond had a roof (which a nest in a 

hole never has). Nests are sometimes found in the interstices of squirrels' 

dreys or of the nests of Magpies or Rooks, and some of the earlier 

writers state that nests found in such situations are much more closely 

woven than nests in true holes, and are sometimes domed. (Seebohm, 18831 

Dixon, 1893; Hudson, 1902).

Other subspecies typically nest in whatever holes are suitable 

and available locally, (see e.g. Stuart Baker, 1932, for the Indian 

subspecies). P. m. alanorum (Jouvdain, 1937) and P. m. cinereus 

(Hurae, 1839) have occasionally been recorded as laying in open nests.

Most subspecies of Parus major do not excavate their own hole, 

though they may enlarge the cavity or the entrance. Stuart Baker (1932), 

however, states that P. nu cinereua usually excavates its own hole. 

There are a few records of other subspecies excavating in rotten wood 

(SiJSr-J®*±*£D Legendre, 1932: P. m. newtoni; Riddell, 193» and 

Walpole-Bond, 1938).

(b) parus gaeraleua.

In general the sites chosen are similar to those chosen by 

?• insJSI!* though the cavities are as a rule rather smaller. It 

occasionally nests in holes in the ground (e.g. Pixon, 1893,* Sharpe, 1896} 

Jourdain, 1906). Occasionally nests have been recorded in deserted tfren's 

nests (British Birds and Zoologist), and very occasionally birds have 

been found nesting in open nests (e.g. Owen, 1915; Corlett, 1929 j 

Chandler, 1943) • In the latter case there is good evidence that the nest



had been built by the Tits themselves, and the young were probably reared 

successfully. Butler (1907/B) records a nest built in an exposed 

position behind lattice work which was "over arched".

There is no record of the Blue Tit excavating its own hole, though 

Verheyen (1947) states that they sometimes enlarge natural cavities.

( c) Barua ater

This species nests in a hole in the ground or in a bank ouch 

more frequently than do the other species. Cases of ground nesting have 

been recorded for many of the subspecies, and in some districts the habit 

is common (e.g. Legendre, 1932} Klaas, 193k; lynes, 1920; Jouard, 1932; 

Durango, l%6j Verheyen, 1947; Laurent et Mouillard, 1939). This 

preference for ground nesting is probably donnected with the fact that 

the species is usually found in coniferous woods, where natural holes in 

trees are less com,on than in deciduous woods. Holes in trees are 

usually used when available. Stoney (1928) found a nest of P. a. hibernicus 

between the isatted ivy and stem of a sycamore tree. Newmann (1861) quotes 

a. description of a nest "on the branch of a fir, close to the bole, very 

like a Long-tailed Tit's but much rounder", and Butler (1907/B) states that 

when the neat is partially exposed it is "over arched". Bond (!86t>-aAae 

dcncriboo a roufnl unit. It sometimes nests in the cavities of old 

Magpie's or squirrel's nests. There are doubtful records jf the Coal Tit 

nesting in open nests of other species. It often enlarges natural 

cavities (Verheyen, 1947j Atkinson, 1886).

(d) parus oristatus

This is another species which typically nests in coniferous woods 

where natural holes are often scarce. Whereas P. ater nests in holes in
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the ground, g. oristatus typically excavates its own hole wholly or 

partially. such excavated nests are typically in rotten stumps: their 

form is often irregular and the sides of the hole not smooth. When 

natural holes are available, they are often used. Wests have occasionally 

been found in squirrel's dreys, Rook's nests, or in old nests of Wrens 

or Long- tailed Tits, (e.g. Dixon, 1893). It also occasionally nests 

among roots or in other situations on or very near the ground (Verheyen, 

19V7). Verheyen also states that this species sometimes builds in an 

open nest. Roofed nests similar to those of a Wren have been recorded 

by several observers (Fatio and Studer, 1893 J Dresser, 1881).

(•) Parus palustris

Typically nests in natural holes in trees; these holes are often 

touched up, and toe re are a number of records of complete excavation, 

(Moble, 1913; Walpole-Bond, 1931; Musselwhite, 1931; Iflhrl, 1938; 

Merely, 1936; Verheyen, 1947). As in the Crested Tit, such holes are 

very irregular. This species soaetiBies nests in holes in the ground 

(e.g. Legendre 1931 and 1932) fc

(f) Parus atrioapillus

This species typically excavates its own hole in rotten wood. 

The holes are often started where there is a fault or depression in the 

wood, or where & woodpecker has been digging for insects. Several writers 

have given records of P. atrioapillus nesting in ready-made hole s where 

these were available, (de Balsac, 1929; Jouard, 1932; Odum, 1941j 

Verheyen, 1947) * and all intermediate stages from completely self excavated 

holes to those in which practically no work is done may be found. The 

holes excavated by the bird are in general smoother inside than those of



Crested Tits, but are not so competently excavated as tho»e of Woodpeckers.

(g) General

The species reviewed above are sufficient to demonstrate that 

although each species shows remarkable catholicity of taste in the 

requirements of the nesting site, yet there are definite differences 

between the 'preference* of the different species. These differences 

were shown clearly in Marley Wood, where fvery nearly all the Great Tits, 

but only about half the Blue Tits, used the artificial nest boxes provided, 

although many boxes remained unused, (of. Csorgey, 1909-14; Eneaar, 1948).

Clearly, it is essential that the characteristics required in a 

nesting hole should not be too rigid, for 'suitable* holes may be scarce. 

Nevertheless the differences between the 'preferences' of the different 

species seem to have selective value; thus Blue Tits prefer smaller holes 

to Great Tits: and species which nest in areas where natural holes in trees 

are scarce, nest in the ground (Coal Tits), or excavate their own holes 

(Crested Tits). We do not know whether these preferences are innate, 

but it seems highly probable that they are. If so, a selective balance 

between preference for a particular type of nest site and catholicity 

of taste must exist in each case. Perhaps the differences are brought 

about by a process of Organic Selection (Baldwin, 1896» Morgan, 1900). 

Tinbergen (1946) and Kluijver (in litt.) have shown that the availability 

of nest sites may influence the size of the population, at least locally. 

Further study of the degree to which the different species overlap in their 

nesting requirements would be of great interest.

The occurrence of excavation in the genus Parus is shown in Table ̂  . 

Although most, if not all, species enlarge holes to some extent if necessary,
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it appears that the habit of excavating the hole has been developed, or 

retained to a greater extent in the subgenua Poeoile than elsewhere.

Tablet . Occurrence of excavating behaviour in the

Species.

P. (Lophophanes) 
dichrous.

P. (Lophophanes) 
criatatus.

P. (Baeolophua) 
inornatus.

P. (parua) 
major.

P. (Poecile)
carolinensis.

P. (Poecile) 
gambeli.

p. (poecile) 
sclateri.

p. (poecile) 
rufescens.

p. (goecilej 
atrioapillus.

F. (poecile) 
palustria.

genus Pjurus. 

Occurrence of excavating.

2 out of 3 nests excavated.

Usually.

Occasionally.

Very rarely in P.m. major 
and p. nu newtoni. Usually 
in ?• m. cinereus.

Usually. 

Occasionally.

Usually. 

Usually. 

Sometimes.

Authority.

S. Baker, 1932.

Bent, 1946.

Legendre, 1932. 
Riddell, 1939- 
S. Baker, 1932.

Bent, 1946. 

Bent, 1946.

One out of 2 nests excavated. Bent, 1946.

Bent, 1946.

v. supra.

v. supra.



Although tits are normally considered to be hole-nesting birds, 

there are records of nesting in the open for several of the species. 

These records, are too numerous to be attributed to faulty observation. 

The evidence for the occasional building of domed nests is less reliable, 

but there are several independent records. In other genera in the family 

domed nests are the rule.

2. Other genera.

Other genera build domed nests, placed usually amongst the twigs 

of bushes or trees. Those of Auriparus are built of thorns and the 

supporting twigs are woven into the structure; forming a support from 

underneath. Those of Aegithalos are similarly placed in thick bushes and 

supported from underneath: they are sometimes placed in the forks of trees. 

Psaltriparus and Remiz build hanging nest* which are suspended from branches 

or twigs.

B. The Genus Paru,s as Hole-nesting Birds.

It has been suggested (e.g. by Csflrgey, 1913; Berndt, 1936; 

Jouard, 1936) that tits (garus spp.) have only comparatively recently 

become hole-nesting birds. If any transition from open-nesting to hole- 

nesting did take place, it did so very long ago; and such speculations 

are of little value in the absence of any but circumstantial evidence.



C. Neat Site Selection.

In this section the processes of nest site selection in Parus 

species are first discussed. The Hole Inspection Display, which may be 

relevant to the early stages of nest site selection, is then described.

The Nethersole-Thomaons (194-3) have summarised data on nest site 

selection for many species. For all British Parus species they state 

that both sexes examine possible nest sites together, and of the Great 

and Blue Tits they remark that the males "suggest" several possible sites, 

one of which is chosen by the hen. It would indeed seem that jin such a 

species the female, who alone is responsible for the building of the nest, 

must select the site. In tits, as in most other birds, actual building is 

preceded by a period in which the birds pick up and 'play' with nesting material 

and start to build in several different sites. Indeed it sometimes happens 

that one nest is almost completed, and is then abandoned, and another 

started elsewhere. In such cases it could be argued that the final 

selection does not take place until well after the start of building.

In fact, nest building may be divided into (i) looking for nest 

material, (ii) picking up material, (iii) flying with material to the nest 

site, (iv) placing the material in the nest and the various actions 

associated with the actual building. There must, in the first place, be 

a general recognition of a suitable site (innate, or possibly learnt in 

early life) which causes a Great Tit to carry the material to a hole and a 

Long-tailed Tit to a bush. In the early stages of building the chain of 

reactions is often incomplete, and the material may be dropped at random, 

as well as in one or more suitable sites. The final selection would seem



to be a process of conditioning to one particular site which takes place 

in this period of incomplete building. The rate of conditioning may 

vary in different species and in different individuals, and also with the 

intensity of the drive. When the drive is high the chain of nest-building 

activities occurs frequently, and there is ample opportunity for 

conditioning to one site: when the drive is low nest-building only occurs 

at long intervals, and the material may be carried to a different site on 

each occasion. This suggestion regarding the processes of nest site 

selection in Parus species does not, of course, rule out the possibility 

that in other species the site may be selected fclong before building is 

started.

The behaviour which the Netheraole-Thomaona describe as the 

male "suggesting" holes to the female is, in fact, a form of display, 

referred to here as the "Hole inspection display". Thi* display is often 

seen in an incomplete form, and does not really involve selection. In 

certain instances, the pair may confine themselves to one particular site 

for all their display, either because suitable sites are scarce, or for 

other reasons; but in many pairs the display is performed at several 

different holes in turn. It is possible that the display may make the 

birds familiar with the holes in the area; or that repeated performance 

of the display at one particular hole may later result in that hole being 

selected for the nest, but of this there is little evidence. The hole 

inspection display is described below.

(a) Parus major

The hole-inspection display consists in the first instance of the 

bird perching outside a hole, crack or crevice, so that its head is on a



level with the hole. The body is usually vertical and below the hole. 

Although ouch behaviour occurs at all times of year, it is seen much more 

often at those tines of year when the birds are sexually active than at 

others. The actual number of times that such behaviour was seen at 

different times of year in 1948/9 is iiown in Table /3 .

Table f 3 . Total number of records of Great and Blue Tits 
holes betweeni Sept. 1st. 19^3 and April 30th, 1949.
-monthly periods. All Jreoords made both in 

Marley Wood and elsewhere are included.

Period. Sept. Oct. Nov. Dec. Jan. Feb. March April
I II I II I II I II in I II I II I II

Great Tit. 11 19 36 22 0 6 9 11 8162212
Blue Tit. 01 12 21 00 02 03 114 25 2

Hole inspection is more frequent in autumn than in summer. 

This may be related to the general return of sexual behaviour at this 

time, or perhaps to the claiming of winter roosting sites, for it is 

at this time of year that many tits change over from roosting in foliage 

to roosting in trees. Both male and female Great Tits were seen 

inspecting holes at this time of year. They did not usually remain long 

outside the hole, and only rarely entered. Frequently, when one tit 

was inspecting a box, another flew down on it and supplanted it at the 

hole: sometimes the aggressor remained inspecting in the other's place, 

and at others the two fell fighting through the air. On one occasion in 

November a Great Tit was inspecting a nest box when a Blue Tit arrived 

nearby. The Blue Tit fluttered around nearby, hopping from perch to perch,



peering at the box and showing obvious signs of disturbance* It then 

inspected a neighbouring ventilator for a few seconds. Then the Great 

Tit entered, the Blue Tit inspected the box while it was inside.

In December and early January this inspection of holes became 

relatively infrequent, but in late January, as soon as the flocks had 

broken up and moat of the birds were feeding in pairs, it was seen more 

often. At this time of year inspection of holes is certainly to be 

regarded as part of the breeding behaviour.

In its complete form the display takes place a& follows. The 

male flies to the hole, leaving the female feeding nearby. He often 

perches first for a second or two above the hole, and then inspects the 

hole with his body vertically below it. As the male perches outside, 

he sometimes taps at the hole, and sometimes turns his head round so that 

the white cheeks are exposed to the female. Perhaps the tapping has 

been ritualised from movements made in attempts to enlarge the hole, and 

the turning of the head from movements made in looking round at the female; 

certainly both now have a display function. They are not functional in 

any other way, since the male may tap persistently at wood far too hard for 

him to chip, and often turns his head round to look at the ground when the 

female is above him. If the female does not respond, the male may leave 

the hole, but he usually returns in a few seconds. This happens most 

often when the female is in a position from which she cannot see the hole, 

and may serve to attract her attention* Sometimes the male enters the hole 

and pecks at the entrance from inside, so that his head keeps on appearing 

and disappearing at the entrance. In cases where the female responds, she
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moves in stages towards the hole. At first her body is simply in an 

alert upright posture, but as she approaches she starts to shiver her 

wings. The intensity of the shivering increases as she gets nearer 

the hole. Soaetimes the female perches within a foot of the entrance 

while the male is still inspecting. It is not uncommon for the male 

to inspect the hole for as long as three minutes continuously before 

the female cooes right up to him. If the display gets to this stage 

the female usually enters, but the exact manner in which she does so 

varies. At times the male flies off the hole and the female enters 

directly. Sometimes the male enters first and the female follows him 

inside after a few seconds* the male emerges as soon as the female 

enters. Occasionally the male enters and the female waits until he comes 

out again before she goes in. The female may remain inside the box 

for several minutes, during which she can often be heard hammering at the 

entrance. On the other hand she may enter for only a few seconds, or 

enter and emerge several times in quick succession* It must be 

emphasized that the display is subject to considerable variation with the 

intensity of the reaction, and with other factors, which await elucidation. 

In particular, one feature which cannot at present be explained is that 

on several occasions the female gave a momentary head-up posture when 

arriving at the box, apparently identical with the head-up aggressive 

posture used in reproductive fighting.

The above description applies to the complete display as it is 

performed in the week or two before nest-building, but it is seen in 

various degrees of completeness from the time that the winter flocks 

break up. In 19W tne fl°cka started to break up in late January, and



there was a noticeable increase in the frequency with which tits were 

seen inspecting holes. At this time it was principally the males which 

were seen to inspect. Sometimes they clung outside the holes for as 

long as half a minute, and sometimes put half their bodies inside; if they 

entered completely they rarely stayed in for more than a few seconds. 

The female was usually nearby, but took little or no notice of the male's 

behaviour and continued feeding. ( At times females inspect holes 

independently of their mates). In late February females sometimes 

approached when their mates were inspecting a hole, and rarely inspected after 

them, but this did not become common until late March and April. During 

the first half of *pril a more or less complete form of the display was 

seen frequently, especially in the early morning. One pair which was 

watched closely, often performed the display three or more times in an 

hour. This pair displayed at three different boxes, often using all three 

in a single hour. Other pairs showed a similar indifference to the actual 

hole used - though it is perhaps significant that in all cases where the 

complete display was performed it took place at a potential nest site, whereas 

mere hole inspection sometimes took place at quite unsuitable nooks and 

crannies.

Diurnal variation in frequency of hole-inspection. 
Number of hole- inspections seen in each quarter of idle day per hour 

spent in field, between torch 15th and April 13th.

Period of day

I II III IV 

No. of hours in field. 43 *0 23 43

Great Tit hole inspection per hour. 6.44 0.20 0.06 0.04 
Blue Tit hole inspection per hour. 0.34 0.32 0.02 0.08



In Table /4 is shown the number of tines hole-inspeotion was seen 

in each quarter of the day per hour spent In the field, for the period 

March l$th - April 15th, 1949. Hole-inspection was much more frequent in 

the early hours of the day than later on. Most of the records of hole- 

inspection for the earlier part of the season were in the second quarter 

of the day.

Hole inspection was seen on a few occasions during nest building 

in one pair which was watched intensively at this period. Hole inspection 

by the male during the early part of nest-building caused the female to 

shiver her wings and seemed to cause her to resume building after a long 

period away from the nest, Hole inspection by the female sometimes occurred 

about five hours after dawn, at the end of the day's nest building activity. 

The male of one pair inspected another, nearby, nest on the day on which his 

own mate laid her first egg.

Hole inspection was seen on a number of occasions out of its 

usual functional context. Once a Great Tit inspected a hole from which it 

hafl just seen a Wren emerge. Several times hole inspection occurred during 

a lull in sexual fighting, and at other times, the male of a pair which had 

been feeding on the ground flew up and inspected a hole when slightly 

disturbed by the observer.

From before nest-building until incubation the male usually 

inspects the female's roosting hole several times after she has gone to 

roost in the evening and before she emerges at dawn. Similar behaviour may 

occur less frequently at other times of year. It-is described in the 

section on roosting behaviour.



Hole inspection has also been described by Gibb (in litt.) who 

remarks particularly on the oonspicuouaness of the bead of the male, as, 

perched inside the hole, he pops his head in and out. There are also 

numerous incomplete reoord* of Birds inspecting holes. It may be taken 

ae certain that the display occurs in all subspecies of Parus major. 

For instance, iluoe (1889) quotes the following record: "When I was in Poona, 

ia thu hot season of 1873, the Grey Tits (probably P. a. mahrattarum R.A.H)...., 

became exceedingly busy about the end of May, courting with all their spirit 

and examining every hole they could find. One was seen to disappear up 

the mouth of a cannon at the arsenal."

(b) Parus oaeruleus

As with the Great Tit, inspection of holes because fairly conraon 

during a period of a few weeks in the autumn, It was seen with increasing 

frequency from late January, becoming very common in late March and April. 

The earlier inspections represented incomplete forms of a hole inspection 

display similar in all respects to that described for the Graat Tit. The 

complete display occurred commonly in April.

Female Blue Tits were often aeen inspecting holes in the absence 

of their mates - this seemed to occur most often when a female was showing 

interest in a particular hole. In inarch 1949 one female inspected a cleft 

in an area which had previously been in her territory, but which had 

recently been usurped by another pair: her behaviour caused ouch fighting 

between the two pairs.

Inspection of the nest hole by the male during neat-building occurred 

more often amongst the pairs of Blue Tits under observation than in the 

Great Tits. It is referred to in the section on nest building.
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Several other writers have mentioned hole inspection by Blue Tits 

(e.g. Kenrick, 1940; Lebeurier et Rapine, 1941; Colquhoun, 1942; Pollen, 

1946) but few details are given.

(c) Parus palustris

Hole inspection was seen several times, but only once was the sex 

of the birds known: on this occasion it was the male which was inspecting, 

while the female fed nearby. Steinfatt (1938), on the other hand, recorded 

that the female inspects while the male remains hunting or on watch nearby.

Morley (1942) mentions that hole inspection is sometimes stimulated 

by the presence of a known "bait-giver* or by other "emotional level raisers 

such as fights with neighbours on territory boundaries, or scraps with Blue 

Tits. "

(d) Other species

It is probable that this, or a similar display, is widespread if 

not universal amongst the other Parus species, though the references to it 

in the literature are brief. Records which probably refer to this display 

are given for P. cri status (Ross, 1935 )> P. niger (Banneraan, 1948), 

P. atrioapillus (Jouard, 1932j Forbush, 1912 quoted by Bent, 1946; and 

p. inornatus (Diaoon, 1949). Odum (1941) states that in r. a. atricapillus 

the female apparently takes the lead in site selection.
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SECTION Xl( . THE MEST. 

A. Parus species,

1. Materials.

The great majority of species, in all parts of the world, usually 

use moss as a foundation to the nest: the few exceptions seem to be birds 

nesting in rather dry regions, e.g. P. ater atlas (lynes, 1920), p. af er 

(Stark, 1906), P. lugubria (Legendre, 1932; Jourdain, 1906). Moss is 

also usually absent in nests of the European subspecies of P. atricapillus 

(e.g. Meares, 1932; Musselwhite , 1932; Legendre, 1932), though some is 

usually present in nests of P. a. atricapillus (Odum, 1941)* In this case 

the small amount of moss used is probably connected with the fact that the 

species usually excavates its own hole$: in other species the moss largely 

serves to reduce a large hole to manageable proportions, but a self-excavated 

hole is usually of a suitable size already.

The nature of the Ijnlrjg depends largely on availability, but hair, 

wool, or feathers are used most frequently. Differences may exist between the 

preferences shown by different species in this respect. Thus in the present 

study area Great Tits lined their nests almost entirely with fur, only 

occasionally using feathers, whereas Blue Tits usually used feathers, and 

only occasionally fur.

2. Share of sexes.

At all nests of Great, Blue and ;arsh Tits watched by the present 

writer the building has been performed entirely by the female, who was



usually accompanied on her visits to and from the nest by the male. 

This is undoubtedly the usual procedure. On one occasion, however, 

a male Marsh Tit was seen to pick up and drip a piece of moss early 

in nest-building, and a number of authors have recorded cases of males 

playing a more active part, (e.g. p. major; Zollinger, 1930, Pike, 1932: 

P. caeruleus; Pullen, 1946; Witherby et.al,, 1938: P. ater; Selo&, 

1905J Ussher and Warren, 1900: P. cristatus; Rosa, 1935 jr Witherby et.al., 

1938^ Smith, 1941: P. atricapillus; Johnston, 1936; Verheyen, 1947: 

P. palustris; Verheyen, 1947) • In the majority of these oases the 

activities of the male were limited to picking up material and dropping it, 

or to carrying it to the nest - that is, to the early stages of the chain 

of behaviour which constitutes nest-building. There are few records of 

males actually building. This is typical of incomplete activities. We 

must conclude that the nervous mechaniam necessary for nest-building 

behaviour is present in both sexes, but that the motivational factors are
•

normally much stronger in the female.

In those species which excavate their own holes, it is usual 

for the male to play a part in the excavation, though even here the female 

does the greater part of the work. In P. atricapillus most authors agree 

that excavation is the work of both sexes (e.g. Steinfatt, 1938; Witherby, 

1934; Odum, 1941)» though it is usual for the female to do more than the 

male, and Tempere^y (1934) watched a nest where only the female excavated. 

In P. oristatus Eoss (1935) believes, and Smith (1941) states, that only the
•• ~ 3

female excavates, but Bailly (185\) states that both sexes take part. 

Dingle (in Bent 1946) records that in P. oarolinensia both sexes excavate 

but only the female builds.



5« Start of nest-building,

Gibb (in litt. ) has shown that the time between the start of 

nest-building and the laying of the first egg (see p./S? ) varies in 

different years. It was particularly small in a year when a warm 

spell followed a cold period and apparently precipitated nest-building: 

in this year the nests were leas substantial than usual.

It is noticeable that species of those genera which construct 

elaborate nests begin building very early and often take several weeks 

over it - e.g. Aegithalos and gsaltriparus.

if. Size of nest.

In Passerine birds which build open nests, the nests of different 

individuals may vary to some extent in weight and in solidity of con­ 

struction, but il~ is usually clear whether or not the nest is complete. 

This is not the case with the Tits, where the basis of the nest consists 

of a more or less untidy heap of moss and where building continues 

after egg-laying has begun* No experimental work aimed at discovering 

the factors which determine the size of the nest has yet been done, but 

circumstantial evidence permits us to draw certain conclusions. In the 

first place the size of the hole has an important influence. We have 

already noticed that in p. a. atricapillua which excavates its own hole, 

the cavity is often not much larger than the nest, and that the nest is 

thus usually small* The opposite is found in Individuals of other species 

which choose capacious nest sites, and fill them up with a mass of 

material. Instances of this are common in the literature: we may cite for 

example Herr (1927) who described P. palustris filling up the inside of



a pump with moes; Hume (1889) who found half a cubic foot of moss in 

a neat of P. nelanoplus; Verheyen (1947) who describes a nest of 

P. caeruleus 3 cofca. in thickness extending over an area of 6 sq. dcms. , 

and states that fiests of £>. major in large holes are often 50 cms. in 

depth; and Stevenson (1866) who describes a nest of P. major in a three 

cornered cupboard (length in front 15 »\ height 9", depth from front to 

back measured to the angle of the cupboard 10"). The size of the nest 

is also, however, influenced by the readiness of the female to lay eggs. 

In the present study one female who was very late nesting, because of the 

death of two mates, eventually laid her first egg on the bare boards of a 

nest box with only a little moss round the sides: she continued to bring 

moss after this, but the nest was never as large as those of other 

individuals* This, bird, however, had already started other nests else­ 

where, and it is not impossible that the smallneas of her nest was due 

to the fact that she had already expended some energy in nest-building.

5. Behaviour during building.

(a) Parus

Fairly intensive observations were made at three nests in 1949 » 

and casual observations at other nests. During the early part of nest 

building the female visited the nest at intervals carrying large beak-fulls 

of moss: sometimes the beak-fulls were so large that she could enter the hole 

only with difficulty, and had to turn round when inside and pull in some of 

the material after her. On most visits she stayed in the «avity for less 

than a minute, but on occasions for as long as ten minutes. The first 

few scraps of material were dropped loosely on the floor of the box, but



there was soon discernable a tendency for the material to be pushed to the 

sides of the box, leaving the centre of the floor bare or only shallowly 

covered in material. In this way the beginning of the cup was formed. 

The material was almost invariably pile higher on the side of the entrance 

hole than on the other sides, and the cup eventually came to be nearer the side 

remote from the entrance.

The female often called 'chich-ich-ich-ich' softly before she 

entered with material, and the female of 20? nest often sang a see-saw song of 

4- or 6 notes on emergence. Occasionally the female pecked at the entrance 

of the box from inside: this may represent a genuine attempt to enlarge 

the hole.

The male usually escorted the female to and from the box* He
or

often sang df called 'Twink' outside. If the female spent unusually 

long inside the box he showed obvious signs of impatience - calling 'twink' 

or 'chich ich ich' and looking at the entrance. Occasionally he inspected 

the hole while the female was inside. When not building the pair spent 

the time feeding in close company, usually at some distance from the nest.

The time elapsing between the start of nest building and the laying 

of the first egg is variable, but may be taken as usually rather over a 

week. Gibb (ia litt.) gives more precise figures. Lining is usually 

started just before the laying of the first egg, and continues for the 

greater part of the egg laying period, If the nest is examined just after 

the female emerges in the morning, the eggs are usually uncovere/; but the 

female brings fresh material to cover them during the first hours of the 

day: when the nests were examined after about eight o'clock in the morning 

the eggs were invisible. In some cases the female continued to bring



material for some days after thes^art of incubation. Hests were lined 

with fur, and occasionally a few feathers were incorporated. Some 

individuals decorated the completed cup with torn fragments of leaves j 

the leaves chosen almost invariably had an uneven edge (e.g. Nepeta 

hederaoea).

When they were gathering material, females often held it under the 

foot while perched on a branch and teazed it out with the beak - perhaps 

making it into a ball whioh was easier to carry.

IThen not building each pair usually stayed well away from the 

nest, but the female sometimes visited the vicinity of the nest without 

bringing material - perhaps merely inspecting the hole or calling 

•chich ich ich 1 in the tree. This was especially apt to occur towards the 

end of the morning period of building activity.

(b) Parus caeruleus

One nest was watched intensively during nest building, and casual 

observations were made at others. The behaviour of the birds was very 

similar to that of the Great Tits. The nests were lined with feathers 

and often decorated with fragments of leaves. Lining continued during 

the period of egg laying. The males often accompanied their mates to the 

nest: while the female was building the male usually sat nearby, and 

drove off intruders if necessary. The way in which the moss was arranged 

in the box was closely similar to that which has already been described 

for the Great Tit.

At one nest the female collected all the moss for the main structure 

of the nest from the base of the nest tree. The male inspected the box 

on a number of ecoasions: sometimes he actually entered the box, in which
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case the female invariably also entered immediately afterwards, though 

without the wing shivering characteristic of the earlier hole inspection 

displays; and often then began a period of nest building activity. 

Occasionally the male inspected while the female waa actually inside, and 

sometimes the female inspected the hole without entering. At another 

box, to which a female was bringing moss very frequently, the male often 

flew to the entrance hole with moth- or gliding flight and inspected it. 

He also flew in this way from tree to tree near the hole, and perched with 

wings drooped and tail spread. After each flight he held the lateral breast 

feathers out, so that his body appeared to be dorso-ventrally flattened.

Blue Tits were not seen to teaae their nest ,-aterial in the manner 

described for Great, Marsh and Willow Tits before carrying it off, but this 

was probably because the nests are lined with feathers which cannot be treated 

in this fashion. A Slue Tit female who waa interested in a hole occupied 

by Marsh Tits repeatedly pulled out some of the hair brought by the Marsh 

Tit and teazed it on tiearby branch before letting it drop.

Further details of behaviour during nest building have been given 

by Fullen

(c) garua palustria

One nest was watched fairly closely during nest building. The 

general behaviour was very similar to that which has been described for the 

Great Tit, and the nest was formed in the same way.

The male often fought with a pair of Blue Tits, who were interested 

in thw hole, while the female was building. On several occasions ne 

inspected the hole after the female had left. Once he was seen to pass



something to the female while she was inside the hole, but unfortunately 

it was not possible to be certain whether this was food or nesting material.

(d) Other species

Nest building behaviour seems to be remarkably similar throughout 

the genus, and will not be further discussed here. It is interesting to 

note that the teazing out of material, which was seen in the present study 

in Great, Blue, Marsh and Willow Tits, has also been recorded in the Crested 

Tit (Ross, 1933) and is probably widespread. A similar action is mentioned 

by Addicott (1938) in psaltriparus minimus.

In the case of those species which excavate their own holes, the 

chips are often carried to a branch several feet from the nest and dropped 

there, though there is considerable variation in this respect. The carrying

away of chips seems to be rather more common in P. a. atricapillus
it 

(Jouard, 1925/,31,32j Meares, 1932; Mayr, 1928; Temperley, 1934;

Johnston, ly36; Odum, 1941; etc.) than in P. criatatus. (Ross, 1935; 

Smith, 1941; etc.).

There are numerous records of the covering of the eggs during laying 

in Farus spp., and it is probably universal. It does not occur in 

Aegithalos caudatus, (Brown, 1924).



Table & . Daity variation in nest building aotivity. 
At both nests the first egg was laid on April 21st, and incubation 
started on the afternoon of the 28th. All riaits to the naats by 

the female of under 1 minute's duration are included. Longer 
yiaites (incubation) are omitted.

(a) Neat 132 (Recorder).

Hour beginning 
S.M.T. 20th 21st 22nd

April 
24th 25th 26th 2?th 28th 20th-28th.

0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800

1
0
0
0
0
0
0
1

0
0
1
0
2
0
0
0
0
0
0
0
0
0
0

3
0
3
2
0
0
0
0
0
0
0
0

0
0
5
6
2
3
2
1
0
0
0
0
0
0
0

0
1
0
0
2
31
0
0
2
0
0
0
0
0

0
1
0
1
3
1
0
0
0
0
0
0
0
0
0

0
0
2
6
1
0
2
1
0
0
9
1
1
0

0
0
1
1
4
0
4
2
3
6
0
1
0
0
0

0
0
6
1
2
1
2
2
1
1
2
0
1
1

0
0.3 
2.1
2.3
2.0 
1.4 
1.6 
0.8 
0.4 
1.0 
0,2 
0.2 
0.2 
0.1 
0.1



(b) Neat 20? (Yiaual).

Mean 
Hour beginning APRIL April

13th 16th 17th 19th 20th 21at 24th 26th 2?th 28th 29th 15th-29tb

0300 « .
0400 000 00 0 00
0500 770 20 1 1 2.6
0600 111 32 0 1 1.3
0700 742 01 1+ 1 2.3
0800 111 0110 10.8
0900 4 30 0 0 1 0 1.1
1000 4 201 1 0 1.3
1100 00 1 0 0.3
1200 00 0
1300 oo oo
]400 0 0000 00
1500 o ooo o ooo
1600 o ooo o ooo
1700 o 001+ o o o o.i
1800 000 0 00 0



6. Variation, in neat-building activity through the day*

In the Great Tit the female visits the nest most frequently in the 

morning, and only comparatively rarely in the afternoon. There is sometimes 

a period of activity in the late evening. This is shown for nest 207 

(where the records were jade visually) and nest 132 (to which a drum recorder 

was connected) in Table l5~. it will be seen that little building was done 

after mid-morning on most days. Pike (1932) also records that little building 

is done after 10. a. m. in this species. (it must not be thought that the 

visits to the nest are always so infrequent as at the nests shown. One Great 

Tit was seen to bring material over twenty times in an hour, and others have 

been seen building in the late evening)

Observations made at nests of B-ue, Coal and Marsh Tits confirmed that 

a similar diurnal variation occurred in these species, though no precise data 

were obtained. Pullen (1946) on the other hand, states that in the Blue Tit 

the greatest building activity occurs at midday, but no details are given. 

Ross (1935) writing of excavation in the Crested Tit, says "Work was carried 

on most actively all the morning, and again in the evening between 5 and 7, 

while in the afternoon the bird would work for 5 or 10 minutes and then be 

away for three-quarters of an hour or more". In P. a. atricapillus Odum (1941) 

records that digging is most intense in the morning. In Aegithalos oaudatus 

Brown (1924) says that building never continues after 3.p.m.: Gait and Tuckett 

comment that it does sometimes continue after 3.p-nu, but at a reduced rate. 

It thus seems that this sort of diurnal variation in building activity, with 

building most intense in the early morning, is widespread in the family.

Within this broad daily rhythm of activity, another shorter rhythm can



be distinguished. There is a tendency for the visits to occur in bursts, 

each of several visits made in quick succession. Between these bursts are 

occasional visits, or pairs of visits. The subject is discussed in more 

detail on

B. Other Genera.

The details of the nests and nest building behaviour of the other 

genera of the Paridae can. only be given passing mention here. In all cases 

the nest is domed, but the details of its construction vary greatly.

Members of the genus Aegithalos build a domed neat, whose exterior 

is woven principally from moss and hair, and covered with spider* s webs, 

lichens, small pieces of bark, etc. The inside is closely lined with 

feathers, (Savage, 1923; see also Astley, 1923). The form of ttte nest 

appears to be very constant for different members of the genus, (La Touche, 

1906; S. Baker, 1932; Whitehead, 1907; et al.). Both sexes take part in 

building, but the female plays a greater part in the shaping of the nest than 

the male (personal observation). The nest is started as a small platform, 

the sides being built up all round. The bird stamps material into the platform 

and shapes the growing walls by turning round and round inside the cup, its 

tail almost vertical. The entrance is near the top. Occasionally there 

are two entrances. Further details of nest building are given by many 

writers, notably d'Abadie (1926), Lintia (1905), Loos (1913), Owen (1945) 

Tinbergen (1942), Verheyen (1947).



Addioott (1938) has given an excellent deacription of neat building 

in Paaltriparua minimus. The nest conaiats of a bag hanging from twigs 

with ita top covered by a hood. The entrance is near the top, but may be 

either above or below the supporting twiga. The first stage in building 

is the construction of a circular horizontal rim supported between the forks of 

a twig, or between two adjacent twigs. Then a small, looaely woven bag, 

about 1" in depth, ia hung from the rim. This bag is stretched and extended 

from within, and new material is added to the thin parts. Most of the work 

ia done from inside. Then the hood and final entrance are built. The neat 

ia constructed of "mosses, lichen, oak leaves and spider's webs". The lining ia 

of down or feathers. In some cases, after the building of the rim, a loose 

bag as much as 8" in depth is added on the second day, and is then stretched 

and filled in as before: Addicott states that nes s built towards f the end of
ft*.

the season are usually constructed in this nanner. / These are bound into the 

neat by an up and down movement of the head which seems to be similar to the 

movement used for the same purpose by Aegithalos spp. Both sexes share 

equally in the construction of the nest.

The genus Auriparua builds domed nests with an entrance near the bottom 

and facing downwards. There seem to be some differences between the nests of 

different races .f Auriparus flavicepa; Au. f. ornatua builds its nest 

principally of thorned twigs, so placed that the nest has the appearance of a 

hedgehog (Brandt, 1940, quoted in Bent, 1946), whereas that of Au. f. flaviceps 

is built of fine weed twigs or grass stems, and not protected ~>n the outside 

by thorns or larger twigs (Bancroft, 1930; Bent, 1946). The nests are 

typically lined with feathers. The only account of nest-building which has been



found was given by Bancroft (1930) and refers to Au» f• flayiceps.

Unfortunately the description does not make it clear if the initial circle

is a horizontal or a vertical one. Brandt (1940) suggests that in

Au. f. ornatus the male builds several nests, and the female chooses one of

these and lines it, but the account given by Bancroft (1930) of Au. f. flaviceps

seems to infer that both sexes take part from the start.

The processes of nest building in the Penduline Tits have most
« 

recently been described by Bucknardt (1948). He shows that in Hernia pendulinus

the male first covers a thin forked twig with material, and extends this into 

a vertical circle, which forms the basis of the nest. Related species, and 

even the same species in other areas, build nests which differ considerably 

in appearance, and which are apparently constructed in a different way; though 

the details of the construction are not yet known. The nest is built of 

animal and vegetable fibres, but the exact nature of these seems to vary in 

different areas. The nest is started by the male, who sings in intervals of 

building and attracts a female: the female may help in the later stages of 

building.

Although only a brief outline of nest building in these genera has 

been given, it will be clear that they exhibit great divergences in the type of 

nest constructed, the technique of construction, the materials used and the 

parts played by the sexes. Within each genus there is usually great uniformity, 

though in some cases there are divergences in detail which have not been 

mentioned above. At first sight it may appear that no homologisation of 

nest building activities is possible between birds which build their nests 

from th« bottom upwards (Aegithalos) and birds which build from the top 

downwards (Psaltriparus); or, amongst the genera which build pendant nests,



between birds which start with a vertical circle (Hernia) and birds which 

start with a horizontal one (Psaltriparos), Unfortunately we have as yet 

practically no knowledge of the details of nest building in these genera » 

that is of the stereotyped movements (instinctive acts^Ln Lorenz 1 sense) which are 

used in building. It is at this level that we may hope to see homologies 

between the different genera. It is, however, already clear that the genera 

Aegithaloa and gaaltriparua show certain similarities in the parts played by 

the sexes, in the materials and lining used, in the first stage in the 

building, and in the relation of nest building to environmental factors; 

although the ways in which the nests are supported are very different. 

These two genera ar~ already known to be closely related on morphological 

grounds.
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SECTION Jflft EGG-LAYING AND INCUBATION

A. Eggs and Kgg-laying.

1. Sggs.

The eggs of all members of the Paridae are extremely similar, being 

white or whitish, with little gloss, and speckled with red brown spota which 

are usually denser at the larger end. In some cases there is a tendency 

for the spots to be reduced: thus P. gaabeli abbreviatua lays eggs which 

are usually pure white, but sometimes have a faint speckling of reddish 

brown, and P. gambeli grinneli lays pur^ white eg/-\s (Bent 1946). Similarly 

in P. inornatus, P. wollweberi and Psaltriparus minimus the eggs are often 

unmarked* The eggs of Aegithiliscus oocinous iredali vary from pure unmarked 

white to pink with a dense dark ring of reddish brown (S. Baker, 1922). The 

actual shade of white varies from grey-white to pinkish-white in the different 

species. Similarly the spots vary in size, shape and shade, and some species 

( e.g. P. oinctus. P. minor; La Touche, 1906; p. varius; Ingram, 1908: 

P. venestulua; La Touche, 1925-30) have spots of more than one shade of red 

on the same egg. In the genus Auriparus the ground colour has a greenish or 

bluish tinge (Bent, 1946).

2. Sequence of laying.

All species normally lay an egg a day. In the Great Tit departures 

from this rule are unusual: Delmee (1940), Mocek (1939) and Verheyen (1947) 

found thM such gaps as do occur to be commoner after the first egg, or at



least earty in laying, than later. Mooek says that the same is true 

of Blue and Coal Tits. * Gibb (in litt.), on the other hand, found that 

gaps may occur at any stage. ELuijver (in litt.) found that gaps are 

rather more frequent in Blue than in Great Tits. Oases of more than one 

egg laid in one day are rare, but have been recorded in the Great Tit 

(Verheyen 1%.?) and Blue Tit (Gibb, in litt.). Gibb remarks that one of 

the eggs was a marked runt.

3. Time of laying.

js of Great and Blue Tits are nearly always laid before the dawn 

emergence .f the female. When the female first emerges the eggs are 

exposed, but are soon covered up with lining material brought by the 

female in the early hours of the day (personal observation). Zollinger 

(1930) also noted that the eg;,;s of the Great Tit are laid in the early 

morning, as did Odum (19W-) in the case of p. a. atricapillus.

4. Season of laying.

In the Great Tit there is much variation in the stage of nest building 

at which the first egg is laid. In the present study it was usually found 

that the nest-lining had either just been started or nearly completed, 

but sometimes there is & gap between the completion of the nest and the 

laying of the first egg. (cf. also Zollinger, 1930). I* is thus clear 

that eg>- laying does not invariably follow nest building after a fixed interval 

It would thus see;., that riest building is, at most, only one of the factors 

influencing the start of egg-laying. Similar considerations ap^ly to the 

Blue Tit. Information on other species is meagre, but Odum (1941) records



an interval of two days between the coopletion of the neat and the laying 

of the first egg at one nest of P. a. atrioapillus.

The inf luenoe of the season on the date of egg-laying is discussed in 

detail by Kluijver (in litt.) and Suomalainen (1937). fcibb (in litt.) found 

that laying was so timed "that the period with the maximum number of tit 

nests with young corresponded very closely with the period of greatest 

abundance of moth larvae, Chaeaatobia brumata and Hibernia defoliaraf.

5, Behaviour during egg-laying.

Great, Blue and Marsh Tits seldom visit their rests during egg-laying 

except to bring lining material during the early part of the day. From about 

1100 hours on, it is rare to see the pair near the nest. The female roosts 

on the nest, and the behaviour of the male at the nest at dawn and dusk is 

described <Ln page/^. During tho day the pair keep in close company, feeding 

in the territory* Sexual fighting is less comcuon than in the previous weeks, 

as most pairs are already settled and the territories are established. The 

male sings from tiiat to time, and courtship feeding is common.

Similar behaviour is recorded for P. inornatus by Dixon (1949) and for 

P, a. atricapillus by Qdum (1941), though the latter author describes court­ 

ship feeding as being less common than it is during incubation.

B. Incubation - General.

1« Share of the sexes.

In the genus Parus incubation is carried out by the female alone. The 

only possible exceptions to this rule ire g. atricriatatus where a male is said



to have been taken on the neat, and males are said to have brood patches 

(Sennett, 1879, in Bent, 1946); and p. carolinensia (Bent, 1946). Other 

records of males incubating are inadequately substantiated.

The same is true of the genera Hernia and probably of Auriparus. but 

in Paaltriparus (Skutch, 1935 j Addicott, 1938) and Aegithalos both sexes 

incubate, though the female takes a greater share than the male.

2. Behaviour during incubation..

ef
Incubation may start before of after the clutch is complete (zolUnger 

1930; Gibb, in litt.). In the Great, Blue, Coal and Marsh Tits the female 

incubates for periods of about 20-30 minutes and then leaves the nest for 

^eriods of about 8 minutes (see p. 117). when sitting on the nest the female 

holds the tail vertically, not spread: the tail is often pressed against the 

side of the cavity, but it is held vertically even .vhen the bird is well away 

from the walls. During the periods on the nest the female is fed periodically 

by the male, either on the nest, at the entrance hole, or nearby. The food 

which she receives in this way is quite inadequate to sustain her, jnd she also 

feeds herself during her periods off the nest. During these periods off the 

nest, the female is also fed by the male; she begs with the seedling call and 

shivering wings described above (see p.&£)•

(a) Fiirus major

During the first few days of incubation the male remained fairly close 

to the nest, but later he ranged widely over the territory while the female 

was sitting. When the male approached the nest to feed the female he did not 

enter directly, but hesitated outside and called. The actual call used 

varied greatly - usually a few 'twinks', sometimes (especially later in
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incubation, and during brooding) a. few notes of song, sometimes a 'chioh 

ioh ich*, a soft •see zee zee 1 , or sometimes a soft can which was inaudible 

to the observer ten yards away. These calla sometimes caused the female 

to leave the neat, in which case the male fed her outside, but on other 

occasions she remained inside the box and the male fed her at the entrance 

or inside. it usually happened that if the male arrived with food soon 

after the female had commenced a period on the nest, she did not leave but 

was fed on the nest; if, on the other hand, the male arrived later, the 

female emerged and was fed outside. Owing to the difficulty of being certain 

on all occasions whether or not the teaale had been called off the neat, an 

exact analysis of this point is not possible. The male often sang just 

after the female had entered the nest-box*

In Table f£> are shown,for t .o nests, the number of times that the male 

fed the female inside the box or at its entrance. Occasions when the male 

fed the female outside the box are not included as it was impossible for a 

stationary observer to follow the movements of the female in the open all 

the time. The figures for nest 207 were obtained by direct observation. 

Those for uest 132 were obtained with the automatic recorder, each visit 

of less than one minute's duration being assumed to be a visit of the male. 

This latter assumption was found to hold good over several hours visual 

observation. It will be see^i that:-

(i) There waa & marked difference between the two mles in the 

frequency with which they fed their females on the nest. The 

existence of such variability between individuals was confirmed by 

casual observation, at other nests.



(11) At nest 132 the male visited most frequently on the third 

day of incubation, and thereafter the frequency of his visits 

decreased. No such tendency was apparent at nest 207. 

(ill) At both meats the greatest number of visits occurred 

in the early part of the day, with a peak at about 0600-0700 hours. 

This peak could be due either to greater feeding activity on 

the pert of the stale, or to greater unwillingness on the hart of 

the female to leave the nest, ao that a higher proportion of 

feedings took place inside the box. It will be shown (p. iff ) 

that the length of the perlods-on of the females in one case 

increased, and in another decreased, in the afternoon; but in 

neither case >/ere the differences sufficiently great to account 

for this result. It oust thus be concluded that the differences 

are due to differences in tto strength of the drive of the male during 

the day. It will be noted that there is an indication of a second 

peak during the afternoon at nest 132.

Kluijver (in litt.) gives figures for ?. ja._ r jaajior very similar to 

these, and states that feeding ia "most frequent in the morning, with a 

second but smaller peak between. 2 and 4- p.m.".

At both nests the visits of the male with food occurred most 

frequently just after the female had entered to start a ;ieriod-on: a similar 

obswvatioa has been made for the BJue fit by Pullen (1$&6). Hx,.s is 

presumably due to the feftor-reaction1 (see p.^f?) t the male is stimulated to 

feed the female while she is off the nest, and the feeding drive does not die 

away as soon as the female starts to incubate.



0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700

Great Tit. Visits of the made to the neat daring 
incubation.

(>) y»»t 207. (Visual).

April __ 
29th JOth 1st 2nd 4th 7th 10th April

May

0400 00 0000
0500 00 2001 0.6
0600 02 0102 1.0
0700 01 2210 1.2
0800 00 0001 0.2
0900 000 000 0
1000 0 0 000 0
1100 01
1200 0
1300 1 10000 0.2
1400 0 00000 01500 o ooooo o1600 o i 100 0.5
3700 0 0 000 0
1800 0 0 000 0

(b) Meat 132. (Becorder).

;our April lay
sTl2. L2.Ik2.SLlSL2.2S.il *ean'

2
2
1
2
0
0
1
1
0
0
0
2

3
6
1
2
2
0
1
0

1
2

2
4
2
6
0
0
0
2
1
3
4
3
2

1
2
0
1
1
0
1
1
0
0

6
3
l
6
l
1
i
0
0
0
4
0
1

1
2
0
0
1
0
0

0
3
1
1
0
1
0
1
3
2
0
0
0

1
0
4
1
2
0
0
1
1
0
0
0
1
1

0
0
0
1
0
2

0
0
0
0
1
0
1
0
0
0
1
1
1
0

3
1
1
1
0
1
0
1
0
0
1
0
0
0

1
1
3
0
0
0
0
0
0
0
0
1
0
0

0
2
0
1
1
0
0
0
1
1
0
0
0
1

1.0
1.6
2.5
0.8
1.8
c.6
0.3
0.2
0.9
0.5
0.6
1.1
0.5
9.8



The female usually entered the neat silently, but rarely she 

oalled 'twiok 1 or 'chich ich icfa' or sang a few notes before entry. 

On emergence the female usually oalled in some way; often she sang a 

four or six aote song outside the box before flying off, which occasionally 

seemed to serve as a directive call to the male, bat more often caused 

him to answer with 'twinks', towards which she flew. Often the female 

•twinked' as she emerged: this had a similar effect on the male. 

Occasionally she oalled with a soft 'chioh ich ich'.

Incubation of the eggs passed smoothly into brooding of the young 

and both should be regarded as manifestations of the same drive.

(b) Paras caeruleua, ater and galustria

Casual observations wer« made at two nes<-3 each of 3. ue and Marsh 

Tits and at one nest of a Coal Tit. The general behaviour waa very 

similar to that which has already been described for the Great Tit. 

In all spec-ies the male usually accompanied the female to the vicinity 

of the nest at the beginning of a perio.i-on, and. fed her most frequently 

just after ahe had entered. The male Blue Tit called 'Drrrrtttt' as the 

female entered the nest. On th? occasions when the male was heard to 

call the female off, he used a soft 'tsit tsit 1 call. Pullen (1%6) 

records that a female Blue Tit started to incubate *n the afternoon of the 

day before the last egg was laid. The amount the cock fed the hen on or 

near the nest decreased as incubation progressed.

Iforley (1%9) states that, in the ^arsh Tit, the visits of the male 

to feed the female on the nest become less frequent in the second week of 

incuoation, though f air y rapii feeding of the female on emergence continued.



tit.

Morley describes the behaviour of the male whilst approaching the nest 

and feeding the young. A similar description ia given by Steinfatt (1938)

(c) parus atrioapillus

The behaviour of this species during incubation is closely similar 

to that which has been described above. Odum (1941) remarks that, the 

male plays only a. limited role in controlling the behaviour of the 

female: if the female has been on the nest only a few minutes when the 

male returns, she is usually fed at the iiest and returns to incubate, 

but if she has been sitting for ten of fifteen minuses or more, she may 

leave the cavity before or immediately after r ceiving food from the 

male. (See also Jouard, 1926, 1932, 1933; and Temperley, 1934).

(d) Other genera

In Aegithalos and psaltriparus both sexes incubate. The female 

often takes a rather larger share than the male (i/ersonal observation; 

Loos, 1913), but Addicott (1938) states that in Psaltrjjparus the shares 

of the sexes are about equal, though the female develops a brood patch 

and the male does not. The periods on the nest seem to be shorter in 

Psaltriparus minimus than in the other genera - Addicott gives an average 

of ten minutes, and Skutch (1933) records that the sitting bird is 

sometimes relieved as often as every three or four minutes, and on warm 

days the birds often leave the nest unoccupied for quite long periods: 

these observations, however, were made iu the tropics.

In Re mis the female alone incubates, the male starting to build 

another nest. Little seems to be known of incubation in the genus 

Auriparus. Koalova (1933) state that th^ male of Hernia pendulinua 

stoliizkae feeds the incubating female.



C. Incubation; Periods on and off the Nest.

1. Parua major.

(a) Method of study

One nest (Box 20?) was kept under visual observation for c. 130 

hours, while the female was sitting. The greater part of this time was 

during the days immediately following the onset of incubation, and those 

following the hatching of the eggs. An automatic recorder was attached to 

another nest (Box 132) and gave a reliable record for c. 185 hours (excluding 

the hours between roosting and morning emergence) between the onset of incuba­ 

tion and the hatching of the first egg. The automatic recorder was also 

used at a third nest for c.35 hours (Box 148). Scattered observations, 

made both visually and with the recorder, were made at a few other nests. 

At the nests where th- recorder was used, a trigger was fitted to the entrance 

of the nest box in such a way that a contact was made every time that the bird 

entered or left: at each contact a mark was made by one of two pencils 

(in and out) on the drum of the recorder.

(b) Normal incubation

Incubation during the period between the time 'hen the incubation 

rhythm became fully es ablished and the hatching of the first egg will be 

considered first. The average periods on and off the nest during this time 

are given in Tables // and 18 .



Table l_7_. Incubation; periods on the nest.

Total of

Box

132 

207 

148

Box

132 

207 

148

Period of
observation

April 30th 
to May llth.

May 4, 7 
and TO.it

May 12th 
to 15th.

Table I* .

Period of
observation

April 30th 
to May llth.

May 4, 7 
and llth.

May 12th 
to 15th.

periods-on.
lains.

No. of
periods*

6838 191 

1432 46 

1628 53

Incubation: periods off

Total of
periods-off.

dins.

1593 

261

536

Ho. of
periods.

200 

46 

59

Average 
period- on.

35.8 

31.2 

30.7

the iiest.

Average 
period-off.

7.96 

5.7

9.1

11.75 

14.5 

13.0

1.5V 

2.5

The high values of ^~ (the standard deviation) show that the 

lengths of both the periods-on and of the periods-off were highly variable. 

In fact, the periods-on varied from 4 to 985 minutes, and the periods-off 

from 2 to 22 minutes.

The periods-oil of the females of Boxes 248 and 132 are significantly 

diffei-ent; and those of the females of Boxes 132 and 207 are just not



Ift

significantly different. Both differences between the periods-off 

of the females are significant. Kluijver (in litt.) gives an average 

period-on of 27*6 mins (1st brood) and 26.2 42nd brood) and average 

periods-off of 7.9 mins (1st brood) and 10.9 (2nd brood) for P. m. major. 

These figures have been analysed in more detail in order that the 

change in incubation through the day Might be studied. In the oases of 

Boxes 132 and 148 the day was split into four periods; dawn to 0800 G.M.T., 

0800 to 1100, 1100 to 1400 and 1400 to roosting time. The records for 

Box 207 had to be subdivided rather differently to coincide with the 

periods of observation, and the day was split into the periods dawn to 

0800, 0800 to l&OO, 1300 to 1600 hrs. At an nests the periods-off were 

longer in the afternoon than in the morning, but the perioda-on showed 

different trends at different nests.

The average period-on of the female of Box 132 decreased to a 

Pfiin-i mum in the afternoon and rose again in the evening; her periods-off 

rose to a maximum in the afternoon and decreased in the evening (see 

Table'too). The differences are, however, in no case significant. At 

nest 148 the pe iods-on decreased to a minimum in the afternoon, and the dif­ 

ference between the dawn to 0800 and 1100 to 1400 periods ia significant. 

The perioda-off increased to a maximum in the afternoon, but the differences 

are not significant. The female >f Box.207, however, showed a different 

tendency. The average period-on at this nest increased throughout the 

day, the difference between the first and second part of the day being 

significant and that between the second and third just not significant. 

The periods-off at this nest also increased in length throughout the day, 

but the differences are not significant.



Table/? Incubation: perioda-on through the day.

Nest

132

207

Period
of day

3 o£-08
oa-n
11-34
14-Rst.

dawn-08os-n
n-i4
14-Rst.

dawi-08
08-11
13-16

No. of
periods.

50
45
47
49

12
9

12
20

20
14

- 12

Average
length.

37.7
34.4
33.7
37.3

35.5
33.8
27.1
28.6

23.2
32.3
42.9

T

11*6
13.5
10.9
13.6

6.2
7.6
6.2
7.1

7.7
10.5
18.1

Table 2o . Incubation; periods-off through the day.

Nest Period 
of day

Ho. of 
periods.

Average 
length.

132 dasm-08 
08-11

12*8 dawn-08 
08-11

14-Rat.

207 dawn-OS 
08-11

51
45
46
58

12
11
13
23

20
14
12

7.6
7.8
9.0
7.7

8.3 
9.0
l̂ ., 
9.4

5.1 
5.6 
6.8

3.7 
3.4
4.6
2.9

1.1
1.3
2.4 
3.1

1.4 
1.7 
0.82
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. Minutes p»r hour apent on nest by female during early 
part of incubation. Squares l«f t blank indicate tiaea when no obmrVationa 
wara made. Iu oaacs where only part of the hour period was cowed, either 
b»oau»e the female was roosting or for other reasons, the square ia dirided 

with the ainu tea incubated In the top left corner andT the minutes of
observation in the bottom right.

(a) _ gest 132. (Recorder ).

Hour "~ " " —— " ————————————————————————— " — 
beginning 04 05 06 07 08 09 10 11 12 13 14 15 16 17 16 
G.tt.T.

% 0 0 0 0 0 4 000000^

28th / 0 5 0 0 0 0 0 0 30 50 21 0

29th j 0 0 0 45 31 13 0 51 13 0 0 0 

30th 25/ 45 46 W. 44 42 44 W 3^ 47 - - 51 51

°/ 43 48 53 40 49 51 39 - 50 45 38 - 51

2nd 50 47 49 46 47 48 43 54 41 44 -

Hest 207. (Viaual).

Hour 
beginning 04

April 
28th

29*n y^
30th ^X

05 06 07 08 09 10 11 12 13 34 13 16 17 18

0000 27 0 //

7£ 0 0 0 0 0 0 2V 31 42 36 25 ^

24 M-3 36 37 ^/

MV ^ 41 50 - 44 51 48 51 3/^0

54 45 36 49 - - 38 49 35



Klaijver (in litt.) found a significant correlation between the 

minutes incubated per day and the temperature.

(c) Onset of incubation

Kluijver (in litt.) found that incubation in the Sreat Tit starts 

in the afternoon, and that the greater part of the incubation takes place 

in the afternoon for the first few days. Exactly the same conclusion was 

reached in the present study. In Table 21 are shown the minutes incubated 

per hour by the female during the first six days after the onset of 

incubation at two aeats. The record for nest 132 is reasonably complete, 

and shows the point clearly. The visual observations at nest 20? are less 

complete but also illustrate the point.

Incubation did not start gradually, with the periods-on the nest 

gradually increasing in length, but more or less abruptly with the early 

periods-Oil averaging as long as those later on. The actual lengths of the 

periods-on for the first two days are shown in

Length of perioda-on at start of incubation.

Pate.

April 
28th

29th

Nest 132.
Period-on began.

0622
1330
1444-

(Average)

0-505
0833
0918
1027
1200
1242
1700

(Average)

Duration.
fin mina)

5
44
37(29;
16
29
29
13
33
31
15
(24)

ftest 207.
Period-ou began.

1527

0458
1238
1307
1400
1450
1524
1558
1613 

A- 1703

Duration.
(in mina)

27

9
21
31
32
22
22
13
32"



(d) Cessation of Incubation

The automatic recorder trace could not be used to assess incubation 

during this period as the entries of the female for brooding could not be 

distinguished from the visits of the male with food. Thus the records from 

Box 20? only are available.

In Table/£3 are given the minutes incubated per hour on successive 

days after the hatching of the eg s. Oneach day the minu es incubated in any

one hour are in general less than those in the corresponding hour on the 

previous day. F-r each particular day there is less incubation per hour 

in the early afternoon than u the morning or evening.

Table/3 . Mins incubated per hour. Firs;t egg hatched in early
morning of May 12th.

iiour beginning'.''^. 05 """flST "~C? 08"" 09 io""li~~12~~13 14~T5 TS 117 18 "19"

May 12th 54 34 54 51 53 47 47 39 48 54 48
13th 46 47 46 50 46 40 39 41 33 44
14th 38 32 42 29 55 36 15 34-24 43 23 34 4-2
15th 43 34 28 32 31 23
17th 19 17 7 12 6 1 8 8 6 22

Tho reduction in incubation could be due to shorter periods-on the 

nest, longer periods-off the nest, or both. In order to investigate this, 

each day's observations were divided into four periods, and the average 

periods-ou and -off the nest for each period of the day calculated. These 

are shown in Tabled . Since ~;A periods on and off varied greatly, too 

much reliance cannot be placed on averages, but the following relations 

appear. The average periods-on the nest decrease and the periods-off the



nest increase on successive days for all portions of the day. There is 

no regular difference between the periods-on during the different portions 

of the day, but the periods-off are regularly longer in the early 

afternoon than in the morning or evening. It thus seems that the 

reduction in incubation in the early afternoon is due primarily to an 

increase in the lengths of the periods-off, whereas the reduction in the 

amount of incubation on successive days is due both to a decrease in the 

lengths of the periods-on and an increase in the lengths of the periods-off, 

the former being the more important. In this respect it may be noted that 

Kluijver found a greater coefficient of correlation between temperature 

and the lengths of the periods-off than with the periods-on.

Date.

Dawn-08 
08-11 
13-16 
16-Rst.

Table;?/>. Brooding. Average periods-on and -off at
Nest 207.

(a) Average periods-on. 

13_th 14th 15th l?th 18th12th

34.7
37.7
33.2
35.0

25.1
28.0
17.6

13.7
18.4
22.6
9.3

12.0
10.3
8.1

5.1 
3.4 
6.8

(b) Average periods-off.

Dawn-08
08-11
13-16
16-Rst.

3.8
7.4
9.2
8.3

7.5
9.0
10.3

9.5
12.5
14.0
13.0

8.9
10.6
15.0

17.0
25.5
28.4

3.8

21.5

2. Other Species.

THe observation.^ of other authors on the rhythm of incubation in 

parua species are summarised in Table Xii* zS~



Table* 5", Obaervations on rhythm of incubation in other
species of Parufl.

Periods-on

No. Range
Sj^ecies. recorded, (rains).

P. a. atricapillus

P. a. atricapillus

P. a. atricapillus

P. paliis tris 
(12th day of 
incubation) .

P. palustris 
(young 1 and 2 
days old).

P. inornat ua

P. caeruleus

15

7

7

17

26

6
_

15-36

6-48

11-61

5r73

1-46
-

,'-37

Average

periods-off

No.
(mins). recorded.

26

23

22

37.9

17-4

28.5

15

16

9
8

17

26

9
—

Range
(mins).

2-10

3-23

7-11

2-15

1-8

-

?-14

Average
(mins)- 

5.6

9.6

8.3

7.1

3.2

8.5

5

Authority. 

Odum 1941

Odum 1941

Odum 1941

Steinfatt

Steinfatt 
1938.

Dixon 1949.

Fallen 1946



* »Y OARS OF THE TO'JHS.

A* Battling of the Egga, 

!• Hatetelag.

2* Reacnral of addled egga «nl dead young. 

3. Brooding.

B. Feeding the Toun* in the Rest. 

1* Parua

(a) General behaviour
(B) Daily variation in feeding activity

2, Fanis caeruleua.
(a.) General behaviour

(b) DsiiJjr variation in feeding activity 

5, F^rua paluatris. 

k» Other Barua species. 

5, Other genera.

G. Egga or Toung of aore than oae Speciea in the Neat. 

9. Meat Saoitatioa.

1» parua major, 

2. Other species.

2, Pledged Toung.

1. Leaviag the neat. 

a* Second broads. 

5, General behaviour.

(a) parua major
(b) B^rag oaeiTjleua, ater and paluatris 
(o) Otter apeoies 
(d) Other geziera 

(«)



sscTiossr X»v CA&, op vm YOOTG.

A< Hatching of the Eggs. 

Hatchin.

Two nests of Great Tits were under observation daring the 

period of hatching of the eggs. in eawh c .ae the first egg hatched 

ia the early morning: botKparenta showed great activity soon after 

the da«n eiosrgenoe, flying in and out of the nest hole. Moat of these 

visits were without apparent purpose acid nothing was brought or taken 

away; but on some of them portions of egg-shell were removed. Nethersole- 

Thofflpson (1942) states that all the British Bxrae species carry away the 

large portions of egg-shell* At another nest, to which an automatic re­ 

corder was attached, the first eggs hatched at about 1500 hours. The nale 

increased the frequency of his visits as soon as the first eggs hatched.

Hatching of the eg s was normally spread over about two days. 

Steinfatt (1936) states that in P. paluatris the egg-shells are eaten.

2f Bemoval of addled eggs and dead young.

Addled eggs and dead young are sometimes removed from the nest 

tesy the adults in the Great Tit (Hyv«a, 1929, 1930; riusselwhite, 1931 j 

Buxton, 1945; Gibb, in litt.), Blue Tit (Alexander 1929; Ryves, 1929 and 

1930; Dagley, 1929) and Long-tailed Tit (Ow»a, 1945b). Soaae tines however, 

«fg» or dead ?<****& **** **r**ly trampled into the bottom of the nest (personal 

observation)*



3. Brooding.

(») fajrus major

Incubation change* amoothly into brooding. The female 

continues to brood too young for about a week after the hatching of the 

first «gg - occasional brooding may last even longer than this (see &** ),

Although the female is mainly responsible for bringing food 

to the young at this stage, the feaala sometimes, but not always, brought 

food at the beginning of a period-on. As the amount of brooding 

decreased, the female brought food without staying to brood.

During the first few daya after the batoning of the first

•gg at Nest 207, and especially just afterwards, the male frequently
iiesf'

P«oteed at the east hole whea bringing food. Sometimes he spent several

minutes inside working at the entrance. The female was not seen to do 

this* Throughout nesting the male experienced a certain amount of 

difficulty in getting through the hole, whereas the female slipped through 

easily: thus this behaviour may have been a real attempt to enlarge the 

hoi*.

(b) Other species

Odum (1941) records that in P. a« atripapillus brooding stops 

almost entirely during the final week of neat life*

Table 3-fe . Feeding of young in nest. Share taken by male
at Neat 207. Only visits to the

The number
nest witn fool are included*

of visits refer to the number during T he period of
observation only* not to the number during the whole

Age of

day.

oldest
nestling in days. & l£ 2| Jfi 5& 6$ 12& 13&

Visits
Visits

# by mi

toy
by

Qe«

male. 122
female. 0

100

134 199
3 12

98 94

114
6

94

187
32

85

76
15

84

67
12

85

166
23

88

17*
31
10

76

18*
90
29

76



2J1

B» feeding the Toung ia the Nest.

!• garus aajor,

(a) General behaviour

During the first few days after the young hatch, the feiaale 

ia primarily concerned with brooding, tuad the male brings nearly all 

the a»od for the young. 40 the amount of brooding decreases the female 

starts to bring food to the mat during her perioda-off, and the amount 

of food ahe brings increases on successive days after thi». At nest 207, 

however, the male continued to play the predominant part in the feeding 

of the young up to the time of fledging: at no time was the female 

recorded as visiting the aest more than sev-.:;n tinea ia an hour. Tablet 

shows the erceatage share of the Htaae on different days at this nest* 

Casual observations at other nests confirmed that the male plays a greater 

part than the female, but there ia undoubtedly ouch individual variation in 

t is reapeot, and several factors are probably involved. Zollinger (1930) 

noted that a isale $f P» a. major fed more sealously than the female. 

Kiuijter (.n litt.) gave details of the shares taken by the sexes at two 

neata and shewed that that of the male decreased during the first few days 

after the e&;& hatched. At one neat the share of the male decreased from 

96 to 35/£; at the other it was a, ajentily only about 59* on the first two 

days but increased to 78 ou the third,and thereafter decreased to a miniwua of 

5T;t. An individual of either sex may take over the complete care of the 

young if an accident should befall it» mate.

When visiting the neat whilst the female was brooding, the male 

usually sang or called before entering, and could be seen looking into the
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entrance of the nest f roaa au adjacent bough, presumably to »ee whether 

or not the female was sitting (of. incubation}. This behaviour continued 

throughout the whole of the period for vhich the young were in the neat, 

though lat»r the amount of hesitation grew lees and he often eaftered without 

calling. The female rarely hesitated ,1a»t outside th« nest, but flew 

straight in fro* 6 feet or more away. If the male did arrive whilst the 

female was brooding he usually to k the fo d in|to her juet the sane, but 

on occasions waited outside until the female had emerged.

Although the female did not hesitate immediately outside the 

hole, she often sat for quite long periods near the top of the tree, 

several feet above the nest, where sh« gave the seedling call and shivered 

her win s from time to time. Sometiiaes she sat thus, with food in her 

bill, while the male came and went several times, before she entered. 

On such occasions she would shiver her wings and aeedle each time the 

male approached, Just as she iid when begging for food in courtship feeding. 

On only one out of the many occasions when this behaviour was seeu did the 

male show any reaction, and then only a slight wing-shivering: usually he 

entered the box with his food directly and flew straight away on emergence. 

Even if the female «aa actually moving towards the hole when the male arrived 

she would sometimes turn and pursue him with begging cries. When the male 

entered the hole the intensity of the female's begging diminished; it usually 

increased slightly ssrhea he emerged and then died away again rapidly: the 

female then usually entered with her food. T .wards the end of the period when 

the young were ia the nest the feasale'-i hesitancy increased. On one occasion 

she sat above the hole for 16 minutes holding -i caterpillar: during this time



the male visited the nest four times and the female begged at each visits 

on another, the female hesitated for 32 minutes but was out of sight for suefe 

of the tine and it WAS uot possible to see if she begged each tiae the Bale 

came. Sonatinas the female sat outside for several minutes with food and then 

flew off. During this latter part of th»* .eriod tha reaction of the 

hesitating female to the male seemed t** ohange, and although she still begged, 

she sometimes flew off a little way when he approached. Toe female at nest 

20? continued to beg from the aale uatil ai iea^t the day on which the young 

flew* This begging on the part of the female was presumably due to the 

return of a readiness to mate for a second brood, although this readiness was not
.Jfc*

shared by the cook, and no aecoal oroods> vewe t ia fact, laid. & few other 

instances -,f wing-shivering were seen in the next few weeks. Thus another 

female aaivered her wings a little when scolding a stuffed Sparrow Hawk five days 

after her young left the nest, and the same bird, seventeen days jater, was 

again see.i to givu a shivering display - though ±0. this case the shivering was 

not very vigorous and the bird scsoetioies preened her breast at the same time 

as she shivered her wings. A as&le was seen to shiver his wings near a stuffed 

Sparrow Hawk about - «eak after his brood flew.

Tna begging cries <~f the young in the as at can of tea be teard from 

a distance of several yards, but they ceaae Laueciiately in response to the 

'chioh a chich' alarm oall of the parent*

The young were fed predominately with caterpillars. Before the 

parents brought the caterpillar to the nest they held it with a claw against 

a bough and opened the akin. S*ch r arent brought only one caterpillar at a 

tine. Proaptov ant Lukina (1938) say that ~ne caterpillar may be shared between 

several young.



Table If . number of feeding visits gerJaourJjg both parents. 

(&} Bo* 348. Tjong hatched :.ay 17th-l8th.

13th Iffth 20th 21st 22od 23rd 2*»th 25th

0300
OUX) 
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
3800
1900

«•
5
10
9.5
4.5
3.5
8
6
8.5
1.2
7.5
11.5
13
16.5
15.5
9.5
1

1*5
11
10
5.5
9
6.5
5.5
9
11
11.5
6
16.5
18
34
6.5
12

-

0.5
12.5
6
10
10
32
12.5
15
7
5.5

13*5
9

16
13
15
21
••

1.5
15
15.5
12
13.5
2*
12
16.5
10
16
13
10
5
19
22
7
0.5

5.5
14.5
12
9.5

19.5
15
34
19
12.5
10
3.5
16
7
12
17.5
24.5
1.5

^

28
7.5-
-
29.5
17
16.5
15.5
20
13
35
33
35
10.5

~

23
30
~

- •
21.5
33.5
25
32.5
20
24
19.5
38
22.5
IS
37.5
5

37
40
31
31.5
19.5
37.5
37
30
26
23
34
•»

«•»

^*

(b) Box 179. Young hatched May lgth-20th. 

beginning

0300
0400
,0500
0600 
0700 
0800 
0900 
lOuO 
1100 
1200 
1300 
1400 
1500 
2)600 
1700 
1600 
1900

26th 2Jth 28th 29th 30th jlat 1st 2nd 3rd 4th

23
29
23
25
18
31*5
24.5
U.5
3.5

16 
22.5 
20.5 
29.5
18.5
19
22
25
21*5
-
4*1

~

^

-

•M*

•w

""

33.5
20
24.5
26
32.5
21
36
•

22.5 
33 
22 
26
25
17
20.5
29.5
33
26
27
15
26
23
17
6

12 
20 
26
28 
20
37
37
29
15
30
11.5
23
32
16
45
*
8

20 
27 
35.5 
21
36
40
38
24
17
20.5
7

38
•

*"

-

-
—
*•

19.5
28
20
20
24
35
11
25.5
7.5

1.5 
21
20.5 
27.5 
25
16
36
14
24
29
23.5
35.5
21.5
38
35
2J
6

12 
10 
36 
24
35
29
20
24.5
20
23.5
26
22.5
17.5
20
4.5

12 
16 
17 
11
42
25
52
39
30
22
40
35.5
30.5
15
34
6



Z/J*

(b) Daily variation in feeding activity 

Records njfe obtained from two nests of Great Tita with the 

drum recorder. Toia does not, of course, differentiate between visits 

of the oiale and the feaale, and ao only totals of visits by both parents 

are available. These are shorn in Table a 7 * There were only, slight 

indications of regular diurnal variation in feeding activity. At omit 

248 th« rate of feeding was usually below avex-age in the early morning, 

reached & peak at about 0700 h urs, decreased somewhat in the afternoon and 

reached a second t.«ak in the evening* During the first few days after 

the first young hatched oor^ food waa brought in the evening than in the 

morning, but later this was reversed* At .test 179 the rate of feeding waa 

again below average in the early morning, and above for the next few hoars, 

but ther.; was little regularity in the variation in the rest of the day*

Klnijver (in litt. / found that iu all pairs studied the maximum 

activity occurred in the morning, before 120o hours* This was followed by 

a definite minimim la the afternoon and a second «*«*«p» in the evening which 

waa always sraal-ier than the morning peak. The .resent study thus presents 

less clear-cut but generally similar results to those obtained by Kluijver, 

except that at nest JU*8 the evening peak was often higher than the morning one, 

and at neat 179 ttiis was ths case on sorae days, whilst on others th; evening 

peak was almost non-existent. Kluijver also states that the time of the

may vary on different days, even for the same brood, and tnis was also

borne out by the present results. Kluijver, however, found that the feeding 

activity at tne afternoon minimum waa always about 60 ~>f the morning maximum: 

this was not the case at either of the uests studied here, where the minimum 

frequency (in feeds per hour) was sometimes as low aa 18^ of the



2. parus caeruleus.

(*} General behaviour

Casual observations at a few nesta indicated that the general behav­ 

iour of the adults when feeding the young was closely similar to that which 

has been recorded for the Great Tit. Detailed observations are given by 

Pullen (1945 and 1946;.

(b) Daily variation in feeding activity

UacGillivray (1839) quotes the results of a day's watch jn the 

nest of a Blue Tit by a Mr. Weir, who counted tbe number of feeding visits 

per hour at a nest containing six young. A first peak £ 40 was reached 

between G*?Gv and 0600: bet ecu 0700 and 0800 the rate of feeding was 

depressed to 20 and in ths two succeeding hours rose to 36 and 46. 

During the afternoon the rate of feeding was rather slower, ranging from 

18 to 34. A similar all day watch was ;aade by Bergman (1<*46): the feeding 

frequency reached a peek in the late morning.

Sisdlar data is given by Pullen (1946), who found that the 

morning hourly rates were usually above the average for the day, with low 

figures in the afternoon and evening; the highest rate was usually reached 

three or four hours after sunrise. His figures show indications of an 

evening peak on some, but not all, djqra.

Vwrheyen (194?) quotes soae observations of 3riede and van Gogh 

who found that the visits of tbe parents were at first most frequent in the 

evening, and only becaaw equal in the morning and evening later in the 

fledging pe.loi. This agrees with the observations made on P. major 

at Box 148 in the ^resent study.
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3» Parua p&luatris.

A few ^serrations made in the present study showed that both 

sexes fed the young, bat further details were not obtained.

Steinfatt (1933) gives details of an all day watch on a neat 

containing 7 young of 8-9 days old. The female fed 85 times to the male's 

110. A first peak of 17 feeds per hour was reached in the fourth hour of 

the day, but there was a second peak of 21 between 1200 and 1300 hours, 

though during the rest of the afternoon the adults only visited 9-1J times 

per hour.

Morley (1949) mentions that a female uf this species brought 

practically no food to the nest during the first few days of the nestling's 

life.

4. Other Parua species.

Jii all other parus species for which data are available both 

parents help to feed the young, but there is little reliable information on 

the shares of the sexes. The only case where there seems to be any doubt 

on this point is P. cristatus aooticus, where the observations of Smith (1941) 

that both sexes share more or less equally, contradict those of earlier 

authors that the female is mainly or entirely responsible. No doubt other 

species are subject to a variability in this respect similar to that which 

has been shown to exist in the Great Tit.

ja ?t a. atricapilljis udum (1941) found a similar hesitancy on the 

part of the male ~*i entering the nest during the early days of incubation, 

ta that which has beeu described tOsove for the Great Tit. In the days after 

hatching the jaale brought food more often than the female, but later the
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shares became equal*

Wing%»hl**ring displays toy the parents during the feeding of the 

young are known la p. gaabeli (Seat, 1946"), P. ater (HuttleAge, 1947) 

P. a. atrioaplllas (Odum, 1941).

Other

111 P»*ltriparu» (Addioott, 1938) and Aegithalos (personal observation) 

both sexes feed the young. In Auriparus Wheelook (1902, quoted by Bent, 1946) 

states that in a nest which she watched the feeding was carried out largely 

by the female during the first few days, out the male helped later. The pair 

bo®d *** Sgad* usually breaks down soon after egg laying, and the male 

no part in the feeding of the young.

or Young of more than one Specie-3 in the Nest.

There arv, a number of records of tits of various species 

incubating eg s, and even rearing young, of species other than their own. 

Those records comaoaly refer to birds iacubatia eggs of a. congeaeric species, 

and are usually due t.> one pair usurp. n,,; the nest and .art of the clutch of a 

second pair, while the latter were in the process of egg-laying. In many of 

these aiaea the foater parents reared the young successfully. Examples are:- 

P. gaafceli and P. inornatus (Jeneon, 1923 ia Bent, 1946) , p. major and

(T«mple, 1908j Pike, 1932i Marples, 1934J Verheyen, 1947i

, 1949) » P» ater and ?. caeruleus (Butler, 1931). ^jrves (15*29) records

a Great fit laying ia the neat of a Nuthatch (sitta e«ropoea) and Tutt (1910)
o 

a S ue Tit neating m the nest of a Redstart (phoenicutfr phoenicurus).



A very remarkable record of a slightly different nature la given by 

e (1933)* A pair of B ue Tita nested inside, and a pair of

Hobina on the lid of , the same neat box. After the Tita had laid 3 

«£ga they ceased laying for the tia» being and fed the young robins in 

the nest on the roof. when, the young robina flew the Blue Tita laid 

seven more eg»s in their own neat, which they hatched, Ruaael (1947) 

found a pair of P» gambeli feeding young Sapsuckers (Sphyrapicua thyroidaua) »

There are & number of records of more than two adulta attending 

the same nest. The saajority of these refer to Long-tailed Tita, where 

this ap ears to be fairly ooooon, but it has also been recorded in 

paaltriparua adaifua (Addioott, 1938) • Faaltriparua aelanotia (Skutch, 1935), 

Paras ater (legeridre, 1932), garvia taajor (P*»al«r, quoted by Dreaaer 1871-81) 

and I^&rua paluatria (Patio et Studer, 3589) •

0« seat Sanitation*

the first few days after tiie young batched .^t neat 207, 

faecal sacs were usually swallowed by both parents. The adulta could often 

be seen oakiag stallowing movtuoents as they emerged from the neat, and 

some times the faeoal aac did not disappear u»til the bird was flying away. 

Even on the jay of hatching, however, the faecal sacs were occasionally 

carried away, and this happened more and more frequently on successive days.



Swallowing of aaoa wan seea upt to at leaat the firth day after hatching. 

Because of the impossibility of d*tendainf oa all occasions whether 

or not a sac had been swallowed, exact counts of the numoer of sacs 

renoved could not be oad*. It la estimated that a aao was reaoved on 

about one in seven visits.

£• Other species.

observations sussuarised lay Blair aad Tucker (1941) indicate 

that with the 3lae Tit, aa mil as the Groat Tit, faaoaa wer not e&rried 

cntil the fourth day, but there ia no indioation that the aaoa were not 

swallowed before this. Hejuaroth (192<*-26) has described th peculi^o* 

staaoe adopted by tit aestliaga about to defaeca^e which brings the cloaoal 

opening on to a level with the beaks of the other birds: the opening ia 

surrounded by a circle of white feathers* Rest sanitation behaviour 

in the Blue Tit is further described by Blair (1941) and Pull en (1%5)» 

The latter states that faeces are carried away about once in 8 or 10 times. 

In p* iaogaafcis (Dixon, 1949) and p. palustria (Steinfatt, 1938) also, 

both sexes aru known to remove faeces. In the latter case faeces were 

removed on about one ia four visits at a nest with 8-9 day old young.

E. Pledged Young. 

the nest.

At the three nesta for which accurate data were obtained all 

the young left the nest within three quarters of an hour. It is possible 

that at sow® nests the flying of the young may be spread over more than 

one day.



n May 3 1st, i%$, at Box 108, a brood of 16 young were seen 

actually leaving tho nest. Vor the first few h~ura after dawn the parents 

brought food at thts rate of about 50 visits per hour for the first few hours 

after dawn. The young were usually fed at the entrance, and between 

the risits of the parents there adored to be a continual struggle between 

the ffleabers ;f the brood for the position at the hok. ,hea the young 

wore fed at the entr<uice, th parent of tea went inside after the feeding 

to fetch a. faecal aac. The beg ; ing culls of the young wens almost 

continuous. ,y 0?OC the struggles of the youn:; had become very vigorous, 

and several times individual young c^xua three-quarter'.; of the way out 

of the hole, and then retained inside. At 080i* one of the young emerged 

and ^-«rcned 6" from the hole. Vite female arrived a i'e . seconds later and 

took no notice jf it, but fed the next one at the entrance. The male 

evidently noticed the emerged young and gave a see-saw call, like a thin 

song: the younri flew ;vor towarla niaw This call of about sevea a tea

was subsequently used frequently by adult Great Tits to aumsiou their broods. 
fie vo"^ c*nkA,c>«^ fa tiuu^t al oi»o> dk* A «uw/Je

fehe male .jang in the aaiae way several tiiaes ^rii soiae of the young flew 

straight off towards him, while others perched outside the box for * short

while before dding so. >&en abo^t I'oui youu;; n&d emerged, .oni two of them 

were still aear f.ste entr ̂ ice, i* Grey $< tuirrei .alKed down the trunk .vithin 

about tw.j f et of the box. Neither ar-untj nor young tojk any tiotict. of it. 

The feaale continued to feed the youog reHjainiiig in the nest, though her 

rate fell of >jaaiderably. The eraergei youug continued the *ai zi zi ai zi 1 

begging call from iiear :.h^- nest. At 0832 the last youn^ bird, after many 

fruitless ntt^iapts to get out vf the hole, emerged jia fluttered off. The



whole of the brood thus emerged in 26 adautea. Half au hour later the 

tarood had moved 80 yards down the wood and war being fed in aa oak tree 

by their parents,

Legendre (1932) and pite (1932) also state that the young leave 

the Met in quick succession. la the latter case the whole brood left 

within 20 minutes, and the author states that the parents seemed to eatioe 

the young out by perching at the bole and then flying off. This was not 

noted in. the departure of the brood described above, but it was evident 

that the young were perching at the entrance and craning half out in their 

efforts to be first for th*s food when the parents returned.

Descriptions of the young leaving the nest have also been given 

for P. a» atricapillua (Odum, 194-1), saltriparus art n 1 naia (Pinlay, 19QJ>; 

Addicott, 1938) and Aeyitfaaloa oaudatus (Verheyen, 19-+7). All agree very

closely with the account given above for r. major. Hendy (1943) gives a
el 

case .vhere the fleklng of a brood of B ue Tita was spread over several days,
3

and JteiHy (l8f&) a&ys that this o&y occur in the Long-tailed Tit.

2. second. Broods.

In 1949 oone of the Gr at Tits ia t «s study area attested second 

broods, though there were Indications of a recrudescence of sexual behaviour* 

The proportion of pairs which atterapt second broods varies from year to year, 

but is apparently always smaller in England (Oibb, ia litt.) than on the 

Continent (see e.g. Kluijver in litt.). '«hen a second blutch ia laid, it is 

usually started shortly before th« first brood leave the nest. It is 

usually laid ia A different hole, ana the nest is at first ver, sketchy 

(Delmee, 1940} Daohy, 1946).



3« General Behaviour.

(*>) Parua major

The young ranaia in the oar of adult birds for 2-4 weeka after 

leaving the neat, although they are entirely de^«lent on the t* rents for 

food for only aVoat a weelu Daring this early psriod after leaving the 

neat, the young beg almost opatiauaualy with a aimilar begging call to that 

used la the latter part £ the nestling period. Thia call I recorded at 

different tiros aa 'zictoar sicker sticker aid* and *ai zi si si si zi si si 

aid'. The bagging calls of the young Great, Blue, Coal and Marsh tits are 

all closely similar though probably distinguishable by means of the differences

in t;itoh, etc. The young also shivar their wings when begging in a aimilar

mauaer to

displays*

IA4

to that which has beeu described for courtship fe*& euad pre-oopul&toiy
r~

The intensity of beg ing variea greatly, apparently according to 

the degree of hunger. At times each parent ia pursued by a group of young 

which oall continuously an3 settle near it ith wings shivering whenever 

the j&reat pauses in its search. On the other hand, -t tiaea when the youog 

are apparently more satisfied, they beg only when and adult approaches with

4
food. It is usually possible to tell which of & brood young will be fed 

next by the intensity of its begging. If an adult with food settles near 

a Juvsnile which does not beg immediately^ it flies off elsewhere. If one 

young ia fed several tines in succession the intensity of its begging 

decreases with each feeding. Both the beg ing calls and the \ving shivering 

iuoroase on the approach of afparent: they die down a fraction of a second 

before the food is i^assed but are usually resumed again iaeaediately afterwards.



It should be noted that fighting between the young occurs at 

it -pery rarely during the first few days out of the nest, so that 

competition for food seeas to take the fora of ooaipetition in ability to 

k»*p near the parent, and in ability to stimulate the parent to feed. 

Occasionally, when a brood is begging very vigorously, one juvenile may 

knock another off a twig in its efbris to get near the parent a.

The begging of the young is stilled immediately by the alarm calls 

of the parents* The adults use a thin see-sa» song of about seven notes 

to summon the brood. This call is used particularly when the young are 

moving about the wood, but a. female with foci la her beak, but out of sight 

of young, w,as also heard to give it.

The parents usually remin on or near their own territory, although 

territorial aggressiveness is rare at this time. The young reoaia with their 

own parents for the f ̂ rst few days, but after about a week from when most young 

had l«ft the mat it was found that many of the "broods" did in fact consist 

of young frota mor= than one ii«at, although they were being fed by only one 

pair of adults. In aoass case a A pair of adults were feeding youog from at 

least three uests* The way in which tais .nixing of broods could case about 

in a wood where the population was fairly high and the adults did not keep 

strictly to their own territories, ia easy to understand* In one case two 

jaixed (ringed) broods were see - to com® together aiid intermingle: vto&n one 

i>air of adults aovei of r giving their so©-aa» call those .vouag wiiich happened 

to be near them followed*

By the secood day out of the nest the young can of tea be seen looking 

with apparent intei^at a- the louves arouttd t»-a*nu Witnia a day ur so they 

begin to aake pecks at surrounding objects, a*U are eoou able to get at least



some of their food for themselves* Their efforts are at first clumsy, 

and they often peck at objects beyond their reach, or lose their balance 

and topple of the twig. then they have been out of the nest a week they 

can feed themselves quite oompeteafly, hanging upside down with apparent 

ease and treatiag caterpillars in the adult fashion before eating them; but 

nevertheless they still get the greater part of their food from the adults, 

from this tins the aatouat of food which they obtain froa the adults decreases. 

The adults go off to feed by themselves for increasingly long periods, and 

the young seem content to feed alaue. nevertheless the sight of an adult 

produces an izaiasdiate begging response, and young v^hich have been feeding 

themselves at one snojaent my be begging furiously the next. Sane feeding 

by adults go^Les ~>a fur at least three weeka after the young have left the 

neat* Verheyea (19^-7) gives 15 days as the period for which the young are 

fed by the parents*

The young preen ia the liormal fashion immediately after they have 

left tte© aest, and possibly before. One juvenile was heard to call 

'chiah ieh ich 1 within half &n hour after leaving the nest. The first 

•chich a chich a1 alarm call by a .Jtiveaile was heard from a bird ten days out 

of the nest*

The first fights betwwea juveniles were seen about 1? days after 

fledging, aud beeas» Increasingly frequent thereafter. They are discussed 

further in Section XV «

(b) gjtrj^^eaerjdjgjM, ater .uiid palustris

The beggiag of the young and. the general oebaviour of the brood are 

very similar to those of the Great Tit. I got the iiapresaioa that the Blue
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tit broods noved farther than those of the Qreat Tits, so that nixing 

of broods may have occurred at an earlier at«fe than in that species. 

On tte* other hand the large territories of the Marsh Tita delated the 

mixing of the broods. (Jolquhoun (1942) alao noticed aaaociatloa between 

broods of Blue Tits, but stated tliAt the broods kept distinct in the f look. 

Ko mixing of broods of different apeciee occurred while the young were atill 

being fed by adults.

In one Marsh Tit brood, -v-hioh was followed closely, the young 

started to feed themselves on th third day out of the nest, though the first 

attempts were very incompetent. The first flight between juveniles was 

seen en the eighth day* The brood remained closely associated and in the 

^arental territory until the sixteenth day, after which the young suddenly 

scattered to all corners of the tvood. On one occasion one young Marsh Tit 

was seeu to beg fma another. Steinfati (1938) says that the young of 

-V paluatria longirostria are fed by the ..arants for 8-14 days.

The Blue Tit young, as v?ell as using the bag ing call, also 

sometimes called 'tis ->i si si seep'* Tais c^li seemed to be used 

particularly in the absence of th parents. The 'Drrrrrrrrt' call seeded 

to be used by the adults to sutauoii the yoong.

The young Marsh Tits wei^oteeard to give the 'chirrup ohirrup* 

call on the tenth Hay out of the r«»at, and aay have used it earlier.

(c) Other species

3ailty (in Jouard, lb^; state s that the young at' £• atricapillus 

arrt nona&lly fed for the first tea ciaya out of the neat, but young taken from 

ths nest coull feed tfeefaaelvea coffiplet«i3y after five or aix days. The



begging cries of the young disappear after 5 - 6 weeks. Odua (1%JL) records 

that in ?»,*»_. atrioapillus the young ean feed independently in about tea days 

and do not remain with the parents more than three or four weeks. The begging 

display is closely similar to that described for the other tits.

(d) Other genera

For fsaltrip&rtts minima* Addicott (lyjjS) gives 8-14 days, and 

for Aegithsloa paoidataa Nauaaana (1905) gives about two weeks, for the period 

for which the fledged young are fed*

(e) General

When the fledged young of Great, Blue or Marsh Tits are particularly 
hungry they shiver thsir wings very vigorously and these shivering Movements 

sooetifflBS become sufficient to raise them in the air, so that they fly towards 
the parent. Adults searching for food are thus sonsetiaea pursued by several 

of their furiously begging youtv, who aiay kuoek each other off the branches in 

their sffofte to get near the parents. It thus aeeas that the wing-shivering 

ia to be regardftd as a ritualised intention jaoveaieut, in which the form of 

ujoveiwwit hftis re»in»«l rery similar to that froa which it was derived, so that 

it still serws the sisaie purpose wfcea given at a high intensity. Similarly 

the crouched position when begging is also probably an about-to-fly intention 

aoveaent. "to «11 nrababili^y the wing-shivering in the pre-oopul»tory and 

ooortsbip feeding displays am to b® regarded in the same light.
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SECTION X\f. AQCaBSSnTE AMD SEXUAL BKRAVIuUR IN LATE

SUMMER AMD AUTUM.

A. Introduction.

It is well known that many Passerine (and other) species show 

incipient reproductive behaviour outside the normal breeding season. 

Such behaviour Tory rarely proceeds as far as actual jest-building, and 

it is even rarer for eggs to be laid. The biological function of such 

behaviour is quite >bscure. In temperate latitudes it occurs primarily 

at two seasons - amongst juveniles which have recently become independent 

(see Kice, 1943), and again in early autumn (see MorLey, 1943). In tits 

the most conspicuous aspect of aucn behaviour is the aggressive behaviour 

amongst the juveniles. The nature of this fighting is not iaaaediately 

apparent: it is often concerned with food, and yet has much in common 

with reproductive fighting. The general character of this aggressive 

behaviour is described in the present section, together with the other 

aspects of reproductive behaviour which occur at the saoe time of year. 

The significance of the fighting is further considered in section >w».

B. Pants major.

1. Juvenilea.
During the first few days out of the nest juveniles did not fight 

for food, but competed with each other only in the intensity of their 

begging behaviour towards the parent. Once they had begun to be



independent of their parents, however, aggressive behaviour concerned with 

food became fairly common. This usually consisted of simple supplanting 

attacks, which very often developed into actual combats, the two birds 

falling together to the ground. Sometimes the head-forward posture was 

used. These supplanting attacks were not always made with reference to 

food, however, Often one bird supplanted another two or three times in 

succession, and sometimes a chase followed the supplanting attack: in neither 

of these cases could food be the immediate object of the aggressive behaviour. 

Often the supplanting attack seemed to be concerned with food initially, 

though the subsequent chase was not* On one or t.vo occasions incipient 

head-up posturing followed the supplanting attack. As has been mentioned 

previously, such behaviour was seen occasionally in the winter, but it was 

iiiaoh njore common between June and August than later in the year. (cf. behaviour 

at pair formation, p. &1 )«

2. Adults.

There was some recrudescence, of sexual behaviour in the adult birds 

towards the end of the nestling period of their first brood. Wing shivering 

displays and courtship feeding occurred occasionally at this time. Three 

males were seen engaged in reproductive fighting of high intensity a few days 

after the young left the nest. la this year, however, none of the Great Tits 

in th* wood laid second broods, though some pairs did in other years.

During September and October there were again some signs of sexual 

behaviour in the adult Great Tits. Some birda were seen to be in definite 

pairs, and the observer was scolded on a number of occasions. Chases were 

uion, and some prolonged skirmishes (reproductive fighting) were seen.
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A little song was heard in late September and early October. Some of the 

birds concerned were certainly ^.n their second year (colour ringed 

individuals). It ia not Known for certain if juvenile a were also involved.

C. parus caeruleus.

3L JuTenilea.

Aggressive behaviour, very similar to that which has been described 

for the Great Tit, was coupon, in June, July and August. Supplanting 

attacks were frequent, and often led to actual combat, to chases, or to 

alight head-up posturing. The skirmish often included display peeking, 

and song was common* At least the greater part of the song cams from 

juvenile birds. Although the chases were usually intraapecifio, Blue 

Tits often chased, or were chased by, warblers (Ffayllosoopus).

2. Adults.
a.

Some indications of /recrudescence of sexual behaviour were seen in 

September and early October. Song was heard occasionally, and there was 

some reproductive fighting.

D. parua ater.

Aggressive behaviour amongst juvenile Goal Tits was very marked, 

especially in June and July. Supplanting attacks often led to skirmishes 

with marked head-up posturing, *md juvenile song was frequent.



B. Parus paluatris,

Sexual behaviour in juvenile Marsh Tits during the period 

Isuoediateljr after they left the neat ma even more marked than in the other 

P*rua species discussed above. The young from two oests wer- colour 

ringed (by M. C. Cullen) so that their movements could be followed. The 

Juveniles left their ^arent'a territory when they had been out of the nest 

about & month, and became scattered all over the wood. Sane of these 

juveniles seemed to establish themselves in a limited area alaost 

immediately, so that they could be found in the same place for several days 

in succession. At first, however, these "preferred areas" were only 

temporary, and the bird moved and established itself elsewhere after & few 

days. nevertheless it is possible that this should be regarded as an 

expression of the territorial instinct at a very low intensity, for it was
ie/U-viour

linked with reproductive fighting. Indeed, aggressive figbiiag was cootnon 

at this time in both first «uri second year birds, and the reproductive nature 

of the fighting was clearer than in the other tit species. Head-up 

posturing, upright flight and display pecking were usual in these skirmishes. 

The juveniles often used a warbling song which was sometimes, but not always, 

associated with reproductive fighting. Further, laany of the juveniles seemed 

to be .ui company with other birds, as though they were paired. Reproductive 

fighting beccuoa rather leas coasman in October, but it occurs occasionally 

in the Marsh Tit in all aaonths of the year.

At least cms of tae juveniles remained for swat of the winter in the 

areaJf where it settled a few weeks after leaving the neat. l$y observations 

do not show whether auch preferred areas become territories in the next year. 

Morley (194-3) states that in winter the i^arah Tit population consists of
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territory owners, which associate in flocks with other Marsh
 Tits inside 

their own territories} and unpaired flock birds, without territories, 

which are probably first year birds. It is, however, possible that the 

differences in the degree of territorial behaviour shown by 
individuals 

are of degree only. No doubt, as in other species, flocking is increased 

and territorial behaviour decreased in cold weather.

In parus inornatus sexual behaviour of the juveniles is appa
rently 

still more oarked, for many pair up and occupy permanent ter
ritories in 

late sunnier, (Dixon, 1%9). Aggressive behaviour is also common in late 

flocks of P. a» atricapillus (odum, 19WL).



SECTION X/i THE RKLaTIONS BETWEEN THE FORMS 

OF AGGRESSIVE BEHAVIOUR.



SECTION XV I THE RELATIONS BBTWBEN THS FORMS OP 
AGGRESSIVE

Tinbergen (1942; in litt.) has demonstrated that the causal structure 

underlying behaviour has a hierarchical nature. He recognises a number of 

"major moods" or "major drives", to each of which are subordinated a number 

of "submoods". For example, the (major) reproductive drive of the Three- 

spined Stickleback (Gaateroateua aculeatusj is activated by a hormonal change 

accompanied by certain external stimulation. A fish ii reproductive stood 

is brought into the fighting sub-mood by the presence of another male. The 

fighting mood is expressed by chasing, threatening, bitijng, etc., according to 

the opponent's behaviour. A similar scheme has been successfully applied by 

Baerends (1941) to the behaviour of the wasp Ammophila campe stria, and by 

R»ber (1948) to the fighting behaviour of the domestic Turkey (Meleagris ap. ).

Such a scheme implies that reproductive fighting, which is activated 

by the reproductive drive, is fundamentally different from fighting over food, 

or fighting over roosting sites. The observations made in the present study 

give considerable support to this view. Reproductive fighting utilises 

different displays, is evoked by different situations, and is dependent on a 

different internal state, from fighting over food. For these reasons, the 

suggestion made by Conder (1949) that "Individual distance" (which is 

dependent on food fighting) changes into "mated-female distance" (i.e. an area 

which includes the female), or into the breeding territory, is not acceptable: 

the types of fighting concerned in the two situations are quite distinct.



Nevertheless, a closer examination of the facts connected with food 

and reproductive fighting do seem to indicate certain possible relationships 

between the two. These are (i) that the activation of one type of fighting 

lowers the threshold for other types, and (ii) that an animal with a high 

reproductive fighting drive will also have a high food fighting drive, and 

vice versa. We shall consider the evidence for these two possible 

relationships.

(i) During the late winter, when the Great Tits are feeding in 

flocks, disputes over food are sometimes accompanied by the incipient use of 

postures appropriate to reproductive fighting. Thus one bird may make a 

supplanting attack on another, and then show a brief head-up posture. 

Sometimes postures appropriate to food fighting and reproductive fighting 

are shown simultaneously, as when a feeding bird adopts a marked wing-raised 

posture and at the same time makes incipient head-up postures. The most 

marked head-up postures seen in a food dispute were made by two Great Tits 

which settled, each in a vertical position, on opposite sides of a piece 

of fat: it may be significant that the breast of each bird was exposed to 

the other. Similarly in the Herring Gull (Larus argentatus), Tinbergen 

(I939b) states that substitute nest-building, common, in reproductive fighting, 

sometimes occurs in food disputes in the reproductive season.

Conversely, the wings-raised and head-forward posture of the tits, 

which are normally associated with food fighting, occur in reproductive 

fighting. They are often well marked in intra-specific encounters in the 

Blue Tit, but rather less so in those of the Great Tit. Further, the 

head-up posture, unlike the wings-raised posture, is not generally used in



inter-speoifio reproductive fighting, IB inter-specific fighting, as we 

have seen, both combatants are on their own territory, so that the fighting 

drive is strong in both. Also, the colour pattern of the opponent is not 

that which releases the displays appropriate to reproductive fighting. 

The exact reason for the appearance of the wings-raised posture in reproductive 

fighting is act yet clear: an exact analysis of the stimulus situation in 

which this posture appears in both food and reproductive fighting is needed.

In late summer, during the period after the young tits have become 

independent, head-up postures are often associated with fighting over food. 

Farther, as described on page **$, a skirmish which starts with reference to 

a food object is often continued into a series of supplanting attacks, or into 

a chase, which carries the combatants far away from any possible food. Song 

also often occurs in these skirmishes.

It is difficult to find any hypothesis to cover the above behaviour, other 

than that the activation of one type of fighting lowers the threshold for 

other types. Head-up postures were not seen in the food disputes in mid­ 

winter, though these were often intense, so that high intensity of the fighting 

will not account for their appearance. It is noticeable that behaviour 

appropriate to reproductive fighting occurs in food fighting only at those 

seasons when the reproductive drive is active to some extent. This in itself 

lowers the threshold for reproductive fighting; and we presume that the 

activation of food fighting lowers the threshold still more, so that certain 

characteristics of a member of the same species may be sufficient to release 

activities appropriate to reproductive fighting.



(ii) Three separate authorities have now shown for Farua app. 

that there is a relation between the order of birds in a "dominance hierarchy" 

and the distance from the feeding station to their respective territories - 

Odum (1941) for P. a. atrioapillus. Colquhoun (1942) for P. caeruleus, 

and Brian (1949) for P. major. In each caae the top bird in the hierarchy 

held territory close to the feeding station and the next few birds held 

territories at successively greater distances from it. Birds without 

territories wert at the bottom of the hierarchy. Colquhoun and Brian 

appear to have made their observations at seasons when the birds had 

probably already begun to establish their territories, and infer that the 

distance to the territories of the different individuals influenced the 

order of the hierarchy. Odum, on the other hand, befcan his observations 

some months before the flocks broke up, and states that "The top three males 

were the ones that remained on or near the winter feeding range to establish 

territory and nest". We cannot be sure, therefore, whether in general 

the dominance hierarchy ^recedes the establishment of territory, or vice versa. 

It does seem, however, that there is a relation between the two.

How the fighting which takes place in the establishment of a hierarchy 

is food fighting, whereas that in the establishment of territory is 

reproductive fighting. Here again we see a relation between the two forms 

of fighting: it seems that those birds with a high reproductive fighting 

drive have also a high food fighting drive, and vice versa.

Tinbergen (1942) has shown that certain inter-relations may exist between 

the causal chains underlying behaviour - that is that the activation of one 

drive may affect activities connected with another. Only two forms of



such in tor-relations have so far been studied, namely:-

(a) Suppression. The activation of the fighting drive may suppress 

courting, and vioe versa. Escape may suppress nany other activities.

(b) Outlet* Under certain circumstances, as when two mutually 

incompatible drives are aroused simultaneously, the impulses connected with 

one activity may find expression in another apparently irrelevant one. 

(Displacement activities, see e.g. p."* ).

Here it seems that we have a third type of inter-relation - an 

activity subordinate to one major drive lowers the threshold for a similar 

activity connected with another. The evidence available at present does 

not prove such an inter-relation, but its existence would apparently provide 

the simplest explanation for the observed facts.

#e may inquire into the nature of the similarities between the two 

activities concerned, i.e. between toe different types of fighting. Each is 

directed (primarily) against other members of the same species, serves to 

obtain or protect some abject or situation important for survival or 

reproduction, and varies in intensity according to the spatial relationship 

between the combatants and that object. Further, the basic pattern of 

attack in each form -f fighting is the same - the supplanting attack.

It may be tentatively suggested that the motor patterns of all forms of 

fighting were primitively the same - i.e. that ^ne group of motor patterns 

could be evoked by the activation of a number of different drives. Such 

an hypothesis differs only in degree from the scheme given by Tinbergen 

(1942, In litt,), for --von quite distinct instincts must use the same muscle 

fibres, groups of muscle fibres, and even groups of niuscles: it ..ere]y



suggests that the oomesan path along which the impulses travel oould 

exist at one stage higher than had previously been supposed. It is further 

suggested that, in evolution, fighting techniques then became specialised 

to suit the situations in which they were evoked, an the different types 

of fighting thus became* differentiated*

A similar hypothesis can probably be applied to fleeing* Rflber 

(1%B) has shown that in Melea^ria »p. fleeing from sales of the same 

species differs from fleeing from hostile species, for it does not occur 

in the moulting season, and depends on the activation of the major reproductive 

drive. nevertheless, relations, similar to those which it has been 

suggested sadst between the different forms of fighting, my also exist 

between the different types of fleeing. In this case, however, different 

motor patterns have probably not been differentiated.
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BSHAVIOUR XOfARDS PRSDATOHS 

A* General

Although we do not yet know what proportion of the inaividuals 

of a passerine species fall victims to predators (but see i,. 

Tinbergen 1946), there can be little doubt that efficient responses 

to stimuli indicative of possible danger carry a high selective 

value. Thorpe (1944) has distinguished two types of response given 

by birds to predators. In some cases there is an innate response 

to a particular species or kind of predator, jfor instance, Song 

Sparrows (yelospiza me1odia; recognize owls instinctively. In other 

cases there is an "instinctive equipment whereby they tend to take 

avoiding or self protective action to (1) a wide range of stimuli 

which are likely to be signals for danger, especially any moving 

object; (^j any stimulus or situation which is strange; (J; any 

stimulus at an unusually hi^h intensity 11 . It is probable that the 

response of tits to an avian predator in flight belongs 10 tno 

first of these two types, and tnat other responses to predators 

belong to the second; but of course it is not possible to be 

certain without evidence fro® individuals whose past experience is

known.

The behaviour of tits towards predators is extremely complex. 

Both the behaviour patterns and the calls used seem to L,e very 

variable, so that exact description is impossible. Therefore,



although it is necessary to divide the behaviour patterns into a 

number of types for purposes of description, it must not be thought 

that the categories are very precise ones. The complexity seems 

to be the result of the activation of three distinct drives; (i) 

the drive which was controlling the bird's activities before the 

appearance of the potential predator; (ii) escape; and (iii; 

attack. One of these drives may suppress the otner u/o, in which 

case the behaviour is relatively simple. Alternatively Uie 

behaviour may be a complex resultant, of the activation of two or 

three of the drives.

B. Behaviour towards Mammalian predators

Observations were made on the behaviour of the tits towards 

only two of the -nar^aalian predators present in uie wood - the 

Grey Squirrel and Man. It must be noted that neither of these 

can be natural predators to the particular population of titmice 

in question, though the Red Squirrel, which occupied the woods 

before the arrival of the arey Squirrel, may have been.

The Grey squirrel occasionally attacks the nests of tits, 

and eats the e^s and y°un6' «itn one e> caption noted below, 

however, no tit was seen to ^ive any response to the proximity 

of a Grey squirrel except a simple avoiding one. Birds which 

were feeding on the ground or in the trees would merely fly a 

few feet away when a Grey Squirrel approached too closely.



Occasionally, when squirrels made sudden dashes over the leaves, 

nearby Great Tits flew up giving the 'chich a chich a chich a' 

alarm note: this represents a somewhat greater activation of the

escape drive than mere flying up, presumably due to the additional
st-'i^U 

e«4imfffee_of noise and movement. jSven when a Grey squirrel walked

down the trunk of a tree past a nest box when the young were 

actually leaving the nest, neither adults nor young gave any response.

On Jan. 14th, 1949, however, a male Great Tit gave a very 

remarkable display to a Grey Squirrel. The Squirrel had entered 

a drey 2Q feet up in a hazel tree, when the Great Tit flew up and 

perched about one foot from the drey, it spread its wings to about 

three-quarters of their full extent in such a manner that their 

upper surfaces were directed towards the drey. It lowered its 

head, and slowly swayed it from side to side exposing first one 

cheek and then the other. The tail was widely spread and usually 

lowered, though sometimes it was raised. The bird hissed 

continuously. After about thirty seconds it hopped to a position 

below the drey and repeated the display, though this time its head 

was pointing half away from the drey and the upper surfaces of its 

wings were not directed forward. Then it returned to the first 

position and displayed again. After a brief break it displayed a 

fourth time. The whole performance lasted about three minutes. 

The significance of this very elaborate display, which was not 

seen at any other time, is quite obscure. It was also witnessed 

by J.A» Gibb. The only reference in the literature to a similar
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display by a menber of the paridae refers to yachlolophus 

h&plonotus; a female mobbed a palm flquirrel which approached her 

nest with wings spread and feathers erect (^.A- Butler quoted by 

Hume, 1889). Pettin^ill (ly>7, quoted by Bent, 1946) describes 

the mobbing of a Red Squirrel by a pair of p. hudsonicus: the birds 

used actions similar to those used by Great Tits in mobbing a 

Sparrow Hawk, but one of them twice went into what was apparently 

an hypnotic state induced by fear.

(b) Man

(i) jn Winter.

then a winter flock of Great Tits is disturbed by man, their 

response occurs in two stages. First one or more birds fly up, 

usually giving the alarm f chich a chich a chich ich ich ich 1 , and 

the other birds in the flock do likewise. This is an immediate 

and probably an innate response. The further reaction depends on 

the situation. If the reason for alarm is evident, the birds fly 

off, calling 'twinks 1 . If there is no evident cause for alarm the 

birds continue feeding. A similar two-sta^e alarm response has
(XKKK

been described by Tinfeegsm (1942; in the Herring Gull (Larus 

argentatua): he points out that the first alarm evokes a 'mood 1 , 

and that the further response depends on the further stimuli.

In some cases the initial response consists merely of flying 

up, without an alarm call. This appears to represent a lowest 

level of alarm, when an alarm call is given, it may be 'chit',



«twit», 'twit a wit', or 'chich a chich a chich ich ich ich'. 

The differences eeem to be differences of intensity, and produce 

correspondingly varied effects on other individuals. Thus the 

'chit' call may only cause one or two neighbouring birds to fly 

up, whereas the full alarm causes the whole flock to fly up. 

Occasionally the trilling, 'tsee 1 , which is normally given on the 

approach of an avian predator, was given on the approach of the 

observer, why the call appropriate to a flying avian predator 

should be given on the approach of a man is unknown. In the House 

Sparrow (passer domesticus), whose reactions to predators seem to 

be generally similar to those of tits, Daanje (1941) encountered 

a similar phenomenon.

A similar two-stage response is given to a wide variety of 

other stimuli, such as a gunshot, the noise of a tractor, the 

sudden movement of a squirrel, a pheasant's alarm, and so on. we 

may thus presume that the response is given to "a wide variety of 

stimuli which are likely to be signals for danger" (Thorpe, 1944), 

and not to any particular species or kind of predator.

In Great Tit flocks feeding on the ground such alarms often 

occur without any apparent initial stimulus. It is, of course, 

extremely difficult to be certain that there was no initial stimulus, 

but it is at least possible that these are "Vacuum Activities" or 

"Leerlaufreaktionen" similar to those which are known in ducks and 

terns.

We see, therefore, that when a human intruder approaches a



Qreat Tit flock in winter the escape drive usually suppresses 

the feeding drive and the birds fly off. occasionally the 

activation of the escape drive only causes a momentary cessation 

of feeding, and the birds fly down again.

(ii) in Spring

In spring, whan the Qreat Tits are feeding in pairs, their 

behaviour on the approach of a human observer is much raore complex.

The mala fliss up and scolds the intruder, while the female
off

remains in the background, or files'. Females disturbed when aloner-

sometimes also show scolding behaviour. Since they sometimes 

approach the observer, it seems evident that a fighting drive is 

activated, though an actual attack is never made. They also show 

behaviour associated with escape, and with continuing their previous 

activity- In practice, it never haopons that only one of these 

three drives controls the behaviour, compound behaviour always 

appears, and it is for this rsason that the behaviour is alaays- 

so complex.

The principle types of response snowr. at this time of year 

are shown below. (It is assumed that the birds are feeding on the 

ground when first seen, unless otherwise stated).

(1) Tho bird may simply fly up to a bush, ami then fly down 

again without any audible call. This is the lowest intensity of 

escape, quickly suppressed by the feeding drive.

(ii) The bird flies up, calling »chich a chich', and then



flies down again with gentle »chich ich ich« calls and resumes 

feeding.

(iii) The bird flies up, calls 'chich a chich', and then 

flies off giving a aeries of 'twinks*.

Generally speaking, the possibilities described so far occur
drive

later in the day, when the reproductive^ low (p.*?* j. Jhey 

represent, in fact, behaviour identical with that seen in winter, 

fhi&h of these possibilities actually occurs depends on the extent 

to which the escape drive is activated. (Another alarm call, 'zur 

leeeeeeeeep leeeeeeeeep 1 , seems to be given on the distant approach 

of danger, and may be followed by the 'chich a chich' if the 

intruder continues to approacnj. At other times more complex 

types of behaviour may appear:-

(iv) The bird flies up, usually calling 'chich a chich 1 , and 

then remains in a tree, usually facing the intruder, calling 

'twink', 'zee twink twink' or 'twink de twink 1 , and flicking its 

wings. The flicking of the wings seeras to be an inhibited intention 

movement of escape, and it appears that in this case the escape 

drive is activated but is temporarily inhibited by the attack or 

feeding drive: invariably, however, the bird flies ofr after a

short while, sometimes, before it flies right away, the bird
and 

flies down to the ground and hops about, still 'twinking'/ flicking

its wings, apparently looking for food but in an alert upright 
posture. H^re we see 'feeding' and 'fleeing' mixed, but after a

minute or so the bird flies off.



(v) Sometimes the bird flies up, and remains nearby scolding 

with a wide variety of calls- principally 'pit pit churrrr', 'pit 

pit chich ich ich», or a very harsh 'chik kik kik kik'. Although 

it is possible to give approximate verbal descriptions of the 

calls in this way, intermediates between the verbal types are 

common. These calls are accompanied by a Jerking movement of the 

body, the bird moving the fore part of the body up and down, and 

simultaneously swinging it from side to side, so that the head 

follows an approximately U-shaped course. The tail may move 

synchronously with (and in the opposite direction to) the body, 

but in the intense displays the movements become asynchronous. 

The wings are usually flicked at the same time. The body feathers 

are sleeked. The movements may be made with all degrees of intensity: 

sometimes they are limited to incipient jerky movements, while at 

others the whole body is swayed vigorously to and fro. Usually 

the bird scolds in this way for a minute or two and then flies off. 

Sometimes, however, it resumes feeding; this only occurs when the 

scolding has been comparatively mild.

Since the bird often moves towards the intruder durin^ the 

scolding, it seems highly probable that an attack component is 

involved in the behaviour, indeed similar scolding of a sparrow 

Hawk duffl>y sometimes leads to incipient attack. No doubt the 

exact nature of the scolding depends on the relative strengths of 

the three drives concerned. The complexity of the behaviour is 

illustrated by the fact that such behaviour towards man only occurs



when the birds are in the reproductive mood. So some component 

of tne behaviour must be activated by the reproductive drive. 

Nevertheless behaviour which is at least superficially very 

similar is shown to Sparrow Hawks at all times of year. Thus 

there must be a close connection between the two forms of attack, 

although they are released by different situations and depend on 

different internal states. This is, in fact, another instance of 

one motor pattern being activated by two different drives. #e have 

already seen that this may also be the ease with fleeing (p.2-3* j, 

and that it may have been the case with intre specific fighting

(P. "7 )•

Further, if the bird is engaged in singing when disturbed it 

rarely scolds. Usually it continues singing, though somewhat 

erratically, and hops about from peroh to perch (conflict between 

singing and fleeing), and after a while flies right off- Thus the 

behaviour of a bird disturbed whilst singing differs from that of 

a bird disturbed whilst feeding.

Not only are the calls highly variable and difficult to place 

in categories, but they may change one into another through a 

series of indefinable intermediates. Very often scolding (or 

twinking) changes gradually into song.

The occurrence of the 'Twink' and 'Chich ich ich» calls is 

interesting. »e have already seen that 'twinks' are associated 

with well integrated, long range, flock movements, and «chich iqh 

ich 1 calls with the cessation of movement and with short, loosely



integrated movements (p.^ ). Also the 'chich ich ich' (and 'pit 

tit churr') is used in reproductive fighting more by the attacker 

than by the attacked birds the 'twink', on the other hand, is 

used more by the attacked bird. Now, in the present case, we find 

that the 'twink' precedes flying away, and the (gentle) •chich ich 

ich 1 precedes a resumption of the previous activity. In all cases 

the »twink» is associated with movement, and the 'chich ich ich 1 

with cessation of movement, or with staying in the same place: yet 

different drives are concerned in each instance. The real signifi­ 

cance and evolutionary origin of these calls remains obscure, and 

will probably only be revealed by comparative study.

Somewhat similar scolding behaviour is shown by Blue Tits at 

the saaie times of year, but has not yet been studied in detail.

(iii) Snake Display.

When disturbed on the nest, members of the genue parus give 

an intimidatcry display which often ^ives a human observer the 

impression that a snake is in the hole. The most conspicuous 

feature of the display is a hissing sound, comparable to the hissing 

of a snake. This is sometimes accompanied by blows of the wings 

against the side of the cavity, pickens (19^1) has &iven a 

detailed description of the display in p^ carolinensis. He states 

that the bird first rises silently on its legs and throws its head 

back, and then, "as if with a t reat effort", throws its head forward 

emitting a hiss, and at the same time the tail is spread and the



wings extended. A display of this type was encountered in Great, 

Blue and Marsh Tits in the present study, it has aleo been 

recorded in p. ater (jourdain, 1929), P. atricapillus (jouard, 1952, 

Burleigh, 1930), P* gambali (in Bent, 19*6), P. rufeseons (Bowles, 

1909, Burleigh, 19?0) and p. inornatua (Alien, 194J>; Dixon, 1949). 

It is not known what predators normally elicit this response, but 

its sunriYal value is clear. A similar display is known in the 

fryneck (Jynx torquilla) - another hole-nesting species (Coward, 1920

(iv) Distraction Display.

ffhen the young are out of tha nest, the parents show a very 

remarkable form of distraction display. This behaviour has so far 

only been seen clearly in the Blue Tit, though glimpses have been 

obtained of Great Tito psrformin^ a si tilar display, and J.A* Qibb 

(personal commnicatlonj states that it is regular in that species, 

in both cases it appears to be released by the cry of pain of the 

youn^;. At one Blue Tit's nest, from which the your% had just 

flown, the parents at first scolded rae with crown feathers raised, 

flicking wings and straddling walk, and from time to time jerked 

their bodies in a manner similar to thsxt described for the Great Tit. 

I managed to catch one of the youn^, vmich squeaked as I held it. 

The parents immediately gave a tiUite different display, flying 

towards or past rae wit.-i slow, moth-like flight, often fcliuing a 

foot or two, vith sli^^ly raised, not fully spread win^s. They 

gave a continuous hissing c;uite like cnat given in the snake



display IT. supra) but lass 'breathy'. One of them perched on a 

branch about three feet away and rolled over on one side and held 

one wing up, staying like tnis for two or three seconds. Several 

times one of the adults showed even more extreme forms of impeded 

flight, fluttering with moth-lijce flight, losing height; and 

sometimes fluttering down thus from branch to branch. During this

time the parents often perched within four feet of me. The display
time 

lasted about a minute after each/the young squeaked, and then the

ordinary scolding was resumed until the next call from the young.

A similar display in P.a. atricapillug, which was also appar­ 

ently released by the cries of the young, has been described by 

Odum (1941).

Such distraction displays may have originated through the 

conflict of two opposing drives, but they have become highly 

ritualised and their selective value is clear.

C. Behaviour towards Avian predators.

Tits show two different responses to avian predators, one 

being fjiven to a predator in flight and the other to a predator 

perched in a tree. The behaviour patterns appear to be quite 

distinct, and are associated with different calls. ofteyx,however, 

the apoearance of a predator in flight evokes some of the calls 

normally associated with a perched predator, and vice versa.



(aj ATian predator in gli|ght

When a hawk approaches a mixed tit flock, oae bird gives a 

high pitched trilling 'taee ee ee oe ee' and flies into cover, and 

all the other birds in the flock immediately do likewise. Sope 

writers have called the resultant noise a 'confusion chorus' and 

believe that the sound makas it difficult for the predator to 

locate any particular pray. The trilling 'tsees' dio away after a 

few seconds, but the birds remain in cover, usually still and 

silent, for a minute or longer. As well as the trilling *tsee', 

other calls are also ^ivan whan a hawk passes over a tit flock - 

especially 'chicii a chich a chich' calls, wnieh often precede the 

trilling 'tsees*. Ihe trilling »tsae' call was also sometimes given 

to ioodpigeons ( Co iumba palumbus J and Blackbirds ( Turdus aerula) 

flying over tiie wood.

Behaviour of this type hes been recorded in ureat, Blue and 

Marsh i'its in the present study: in Psal triparug jrai nirous by 

ttrinnell (lyO>» quoted by Bent, 1946^ and Finlay (1905): and in 

candatus (ij. and ^. Lack, personal communication j •

Lrooci of u^eai. i'J.t&, wniciri had left tne nost an hour 

previously, were attacKcu successively by a sparrow Hawk (Accipiter 

nisus) ana a jay iGarrulus &landarius ) . on each occasion the parents 

callacl 'chich a chicn a chich ich icn ich ich 1 , producii^ immediate 

Silence in the you^, arid chased the intruder off. Thus in these 

cases thu parents flew towards the predator and their response to it



was quite different from that ^iven to Sparrow Hawks in vfintar 

flocks.

(b) AYi*n Predator perched

The 'raobbingt behaviour of tits, which is fciven to an avian 

predator perched in a tree, was studied with the aid of a stuffed 

female sparrow Hawk, mounted in the typical perched position. The 

mount was placed on boughs, in positions in which Sparrow Hawks 

might perch normally, and the behaviour of the tits observed from 

a distance. In order that the birds in the wood should become 

conditioned to the mount as littla as possible, it was saldon 

exposed to mobbin^ for mora than riv-s minutes, ^orty-five experi­ 

ments of this nature were inade between January and July, 1949. At 

least one, and after, twenty or thirty, tits mobbed the mount on 

each occasion.

(i) parus major.

It is not easy to generalise about the behaviour of Great Tits 

when confronted with the mounted Sparrow Hawk, for there appeared 

to be much individual variation. This was probably due largely to 

differences of intensity in the different drives concerned, but 

little progress has been made so far in its analysis. Most of the 

movements shown by the Great Tits when mobbing a sparrow Kawk are 

very similar to, and probably identical with, those shown by a 

paired male on the approach of a human intruder, which have been 

discussed <ln p



Typically the birds flew towards the mount, and hopped from

twig to twig with raised crest and flicking wings, keeping about 

ten feet away, some made diving attacks down towards the dummy

and soared up again when about three feet away, others scolded 

from nearby twigs with the head down and forward and the tail up, 

jerking the fore part of the body from side to eide, and at the 

same time flicking the tail from side to side and flidcing the wings. 

Xhe tail was usually moved more rapidly than the fore part of the 

body, so that, the movements were not synchronised, other birds 

sat almost motionless, but scolded vigorously. The sound of one 

bird mobbing caused othsrs t-o fly towarclB the mount and join in. 

Sometimes a bird scolded on hearing others do so, even though it 

couldn't sea tho mount itself.

A great variety of calls were used, I'ha commonest was a 

harsh ' chich ich iuu ich 1 , which was often prefaced by 'twlnks 1 , 

'chich a chich a chich a', 'pit a chich' or 'pit chur'. Often 

birds gave long series of •twinks» r.'itn no other calls, and 

sometimes such a series charigeu gradually into song, similar 

scolding behaviour has been uescribeu in £._ inornatuB by Dixon (1949)

boine in'Xlividuals scoidoa iij U*i£ way Tor only a minute or so 

arid then £ lew off, but others con^inuod for ten .ninutes or more if 

the duuuay was loft in position, usually a number of birds 

col-^ttctea within a Tow iainutus: of tuo firet alarm call, and 

dispersed over about a quarter oi' an hour. iV'hen a live sparrow 

Hawk was bein^ :aobued, it usually i'lov, oi'i' after a few minutes,



but the mobbing of Tawny owls (Strix^aluco), which appeared to 

be similar to the mobbing of sparrow HawkF, sometimes continued 

for a quarter of an hour or more, in some experiments, mobbing 

continued for several minutes after the mount had been removed - 

the so-called after-reactinn (see ptfj ). After-reactions were 

also noted when tits were mobbing live Tawny owls.

During the breeding season the behaviour of the tits towards 

the mounted sparrow Hawk wae similar to that during the winter, 

except that the males became much more vigorous than the females. 

On four occasions after the young had left the nest, however, 

behaviour of a different type was noted;

1. On June 4th a pair of adults, with young only a few days 

out of the nest, scolded the mount. Their behaviour was typical, 

except that, the female shivered her win&s a little while nobbing.

2. On July tth an adult male shivered his win&s in similar 

circumstances.

3. On May 31st the mounted sparrow Hawk was placed near a 

brood of Great i'its whici, had left th« nest a few hours earlier. 

The female scolded the mount vigorously for about a minute. Then 

she suddenly stopped scoldin>; and hopped around the tree as though 

she v»@aU looking for caterpillars, she pecked repeatedly at leaves 

- sometimes sevoral times at the same leaf - but apparently picked

nothing off them. She continued thus for about ten minutes,

keeping between 3 and 10 feet from the mount, jurin- the whole

of this ti.J'U she took no food to her young. All her movements



ISJ 
suggested that she was looking for food (and this was of course

the activity on which she had been engaged just previously) and 

yet apparently she picked up no food at all. it is possible that 

she was picking up small food particles and eating them herself, 

but her peeking taovements seemed to be incomplete.

4. On June 2nd a female Great Tit, with young nearby, hopped 

along a branch pecking at the bark in the intervals of scolding. 

Her movements were reminiscent of the displacement packing usad by 

males in reproductive fighting.

In all four cases cited above, the Sparrow Hawk mount ?/as 

presented when the tits were vigorously engaged in feeding their 

young, and its presence caused that drive to be thwarted. The 

anomolous behaviour patterns shown are possibly to be regarded as 

displacement activities. In all cases the bahaviour pattern shown 

was one which was common in its normal context at tnat time of year. 

In the case of tha female whicn wont on 'searching 1 for caterpillars, 

it appeared that tne energy appropriate to the thwarted drive found 

release in the incomplete expression of that drive. It is, however, 

impossible to assess the significance of such patterns of behaviour 

until they have bean sean more than once.

juvenile Great Tits in tneir first few weeks out of the nast 

gave much less intense reactions to the :count than did the adults. 

The parent's 'chica a chich a chich ich ich 1 alarm call caused 

them to stop begging immediately, but sometimes they did not mob 

the mount at all, and resumed be^in^ very soon. Those young which



approached the mount oftan just perched near it looking at it; 

sometimes they hopped about flicking their wings or jerked their 

bodies from side to side in a Manner similar la, but much leas 

intense than, that of the adults. In any case they seldom remained 

near the mount for nore than a rainuto or two. Those juveniles 

which sat looking at the mount appeared to be uneasy; they gave 

the observer the feelin^ that "they knew something was wrong, but 

didn't know what". Sometimes a juvenils sat and looked at tha 

dummy for a isinute or ;nora and then squiaked and flew off in 

evident alarm, others slowly approached the du^iay, hopping froa 

twig to twi^j, and then suddenly flew off. one young cjreat Tit flaw
\rtftotLu.c^\ve

over the dum.ay using the upright flight typical of saaeaai fighting. 

In general the juveniles called much less than the adults - usually

a gentle 'chich ich ich' or cogging calls, juveniles about a month 

old behaved wore like adults, but still th«ir reactions were less 

intense. This difierenee between the behaviour of juverile and 

adult Great Tits cannot be interpreted without experimental evidence 

on birds of known history. It suems probable that ther^ is some 

sort of inborn recognition of & sparrow Hawk, but that the mobbing 

behaviour doee not mature until th« birds are several weeks old. 

The behaviour of the adults aiay also be of importance in the forming 

of conditioned patterns in the youn^.

(ii) parus caeryleus, ater and palustris. The patterns of 

mobbing behaviour . in these species v.ere closely similar to those 

which have been described for the Great Tit. sitting looking at



the mount, raising the crest, flicking win^s, scolding with 

jerking of body and tail, occurred in all species. The following 

calls were heard during the mobbing of the Sparrow Hawk mount:-

(a) Blue Tit. Drich ich ich ich
Tsee tsee tseo chich a chich a chich ich

ich ich ich 
iirrrrrrrd d d d 
pit tit chrrrrr 
pit tit tit durrreaeee 
Song

(b) Marsh Tit. Dur dur dur dur
Tsee tsoe tsup 
pitchou 
Chich a dee dee dee dee dee

(c) Willow Tit. Tchaaaaaaay.

(d) Coal Tit. (scolded the mount on one occasion only.)
Ssseteeep

(ill) Aegithalos caudatus. The yarrow Hawk mount was 

placed outside the nest of a Lon^-tailed Tit twice during nest 

buildin&f once during incubation, and once during the feeding of 

the young. The response was similar on all occasions. The adults 

hopped around the mount, often approaching to within four feet of 

it, flicking their win&s. Their tails were often slightly raised 

and their heads slightly lowered, but there was no jerking of the 

body comparable to that seen in parus species. They called with 

the 'tsirrrup 1 call continuously. In all experiments there was a 

marked after-reaction: the birds continued to mob the place where 

the mount had boen for five or ten minutes ai'ter it had been removed.



D. Biological value of the response to predators

The biological value of the response shown by tits to an 

avian predator in flight is clear - the action taken is just that 

which will increase the individual's chance of survival, similarly 

the response shown to stitiuli indicative of possible danger, the 

snake display and the distraction display are all of obvious 

selective value. The cases of the mobbing of perched avian preda­ 

tors, and of the scoltiir^ of human intruders by paired males, are 

more difficult to understand. Although the individual may not be 

in any iiai&ediate danger from a perched sparrow Hawk (the typical 

response to a predator in flight is given as soon as the Hawk taken 

wing), it is impossible to believe that the individual would not 

be in less danger if it flew off than if it raobbed. The mobbing 

does, however, make trie predator more conspicuous to ether tits; 

perhaps this is a case whore it is necessary to postulate a group 

survival value. The behaviour of the paired aiale who scolds the 

human imtruder perhaps &ives his mate the opportunity to escape - 

so that we must presume that the danjjsr run by the male is more 

than offset by the difficulty of finding a new mate.
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SBCTIQgf .XV"' aPOSTIHG AMD AWAKENING, 

Aj»_ _ Parus major and caeruleua.

1. General Behaviour

During the summer the majority of Great and Blue Tits roost 

in foliage. In winter they roost in holes, cracks in trees or 

buildings, or in other similar sites. In the study area only a small 

proportion of the Great Tits, and even fewer of the Blue Tits,roosted 

in nesting boxes - perhaps because the boxes were too large. Delmee 

(1%0) similarly found that his boxes were used for roosting more by 

Great Tits than by Blue Tita. The change from sunatner to winter roosting 

places takes place between September and November. In spring the males 

leave the holes again, and start to roost ia the foliage a few weeks 

before the start of nest building: the females roost in the nest-holes 

until at least a few days before the young fly. Some individuals roost 

in cavities all the year round. There are a very few records of two 

birds roosting in the same cavily (Plattner and Sutter 1%£, !%•?).

(a) Late suaawr and early autumn.

Although all parts of the wood were used for roosting, there 

were soae areas in which the concentration of individuals was much higher 
than elsewhere. Such areas were not at all clearly defined. They were 

several acres in extent and contained plenty of dense elder, hawthorn 

and hazel cover. Since, howver, nearly all parts of the wood contained 

similar cover, there was iio obvious reason why some areas should have



been preferred to others,

The flocks normally moved back towards the roosting area about 

one hour before sunset. Their return was usually marked by an increase 

in calling. The flocks then spread out and the individuals settled 

down to feed quietly. Their movements became extremely difficult to 

follow, and they seemed just to disappear in the foliage.

In the looming the titmice woke up rather later than most other 

Passerine species - there was often a lapse of fifteen minutes between 

the calling of the first Robin (Erithacus rubeoula) and that of the 

first tit. The different tit species started calling at about the 

same time as each other. There was often a lapse of several minutes 

between the first call and the time when calling became general. Great 

Tits gave mostly 'Twinks' and a few 'chich ich ich' calls, and Blue 

Tits 'Tsip* and 'Drrrrrtttt' and a few 'sip sip sue 1 calls. The calling 

usually rose to a crescendo soon after the majority of the birds were 

awake. Some then started tj feed, but many birds continued calling 

and flying to and fro, ap-^arently at random, for some time. Gradually 

the individuals gathered into flocks, which moved off in different 

directions.

(b)

In the study area most of the dead trees had been taken out. 

Winter roosting sites were available for Great and Blue Tits in nesting 

boxes, in the few remaining dead trees, and ia other natural cavities. 

The smaller holes and cracks were evidently ^referred, and the birds were 

often seen with tails bent, apparently through roosting ia too small 

cavities. Grinnell (1923) noticed a sivalar occurrence in l j. inornatua.



A medium sized flock of tits roosted in a group of dead elms 

which contained many woodpecker holes and other cavities. Here 

observations were made at one particular tree (referred to hereafter as 

the Roosting Tree), which was used by several Great and Blue Tits as well 

as by two Great Spotted Woodpeckers and by one or two nuthatches. Other 

Tits roosted in neighbouring trees. Even after most of the Great Tits 

were paired, and had established themselves on more or less definite 

territories, the tree vras often used for roosting by two males. This 

concentration of birda for roosting should be compared with the situation 

described by Kluijver (in litt.) in a coniferous wood in Holland. Here

all the tits roosted in nest boxes, which were scattered throughout the wood.
ty 

Most tits established themselves ia a "domicile" (see p.^ )/raid-December,

on which they roosted for the rest of their lives. Thus in this area the 

birds must have scattered to roost.

As in summer, there was usually an increase of calling as the birds 

returned to the neighbourhood of their roosting sites. Some individuals en­ 

tered their holes as soon as they arrived at the Roosting Tree, but the 

majority stayed at the base for some minutes before entering. During this 

interval the Blue Tits usually fed in the elders at the base of the tree, 

and only occasionally sat still for any length of time: the Great Tits 

on the other hand, fed only occasionally, and usually sat in the elders, 

motionless or preening. Marples (1935) showed that Blue Tits started 

feeding at a bird table earlier, ani finished feeding later, than Great 

Tits. At this tis» cullin.; was occasional - Blue Tits calling 'sip sip 

sue 1 aud 'Drrrrrttttt' and Great Tits soft 'Twinks' and a sleepy, bubbling 

•chich ich ichJ Often there was a marked silence between the time when



the birds returned to the tree and the time when they entered their 

holes. The amount of oalling was dependent on the weather, being 

greatest on warm, clear evenings. Sometimes faint Uwinks 1 were heard 

from a hole for a few seconds after a Great Tit had entered it.

During early spring, after the flocks had dispersed and most 

individuals were paired, the calling before roosting was rather more 

marked. This increased calling came chiefly from the males, the 

females usually entering their holes silently. Sometimes the males 

sat 'twinking' and singing for as long as twenty minutes before flying 

up the tree in stages to enter their holes.

Colquhoun (1942) and Martin (1938) have described a pre-roosting 

ceremony between members of the pair in the Blue Tit which takes place 

occasionally in the winter and more frequently as the nesting season 

approaches. This was seen fairly often, especially in February and 

March. The two birds flew together from twig to twig, sometimes with 

raised crest and 'moth-like 1 flight, calling •Drrrrrt-t-t', •Durreeee', 

or singing. Occasionally the two birds of the pair flew in stages up 

to the top of the Roosting Tree together, and then spiralled down again 

to the base. Sometimes they merely 3at a foot or two apart before 

going to roost. Sometimes the male inspected the feioale's roosting hole 

after she had entered. Legendre (1928) records finding two birds in 

one box. Kluijver (in litt.) states that tho male also sometimes waits 

at dawn near the female's roosting site until she emerges. In the 

Great Tit the members of the pair often associated particularly closely 

just before roosting, and the male often accompanied the female some 

way towards her own roosting hole, but nothing comparable to the 

behaviour of the Blue Tit was seen in this species during the winter in



the present study, though it has been recorded by other writers (see 

Plattaer and Sutter 1947,-1%0).

In the mornings the tits emerged from their holes and spiralled 

down to the elders at the base, either silently or with thin 'tseee' notes: 

then there was usually an outburst of calling as in summer* in spring 

the males usually ssng very soon after leaving their roosting places.

In general, each individual occupied the sane hole on successive 

nights, though in many cases tits altered their roosting sites without 

apparent reason. During the winter only one possible instance was seen 

of one Great Tit fighting another for a roosting hole at roosting time, 

but on five occasions one wat seen tc arrive at its hole to find it 

occupied by a Great Spotted Woodpecker. Blue Tits were similarly 

dispossessed on two evenings, once by a Great Spotted Woodpecker and once 

by a iluth&teu. In ail eaaee the resultaut behaviour waa similar. The tit 

first hopped &bout near the hole, fluttering its wings, or perched with them 

half open (an aggressive posture, see p*£o ). It then flew away to the 

elders nearby, and either hopped around giving harsh 'Drich ich ich 1 calls 

or sat preening - perhaps a displacement reaction. After a minute or two 

it would return to the hola and hop around near it a» before. Soa&tiaes 

the bird tried to enter alternative holes, but in all cases these were 

already occupied and it showed similar behaviour outside them. One Great 

Tit which had beeii dispossessed was seen to threaten two Blue Tits with 

lowered head and flicking wifv s. On February 21st, 194b, another Great 

Tit, finding its hole occupied by a Great Spotted Woodpecker, fiew to a

branch some distance away and gave a momentary head up aggressive posture
»•}»;- 

although no other tit was near. This bird'showed behaviour of the same type*

outside this hole on the next night, tf&ae^ when the Woodpecker was again in



occupation. One Great Tit who tried to enter a hole occupied by a Great 

Spotted Woodpecker was peeked vigouroualy and several feathers floated 

away.

On two evenings when a Great Tit was seen to enter a hole which 

iS had certainly not occupied previously, it did so directly and apparently 

confidently, as though the aite had been chosen in the day. Once, however, 

a Blue Tit in similar circumstances inspected the hole several tiroes first, 

sad entered only after ouch hesitation.

(o; Breeding season.

Some weeks before the start of nest building the male Great Tits 

started to roost in the foliage, but the females continued to roost in holes. 

These holes sometimes became their nesting places, but this was not always 

the case. Gooch (1933) found that one female Great Tit roosted in its nest 

from the third night after the start of nest building.

A watch was kept on one neat of a Great Tit on a number of mornings 

and evenings from the beginning of nest building. In the evening, the male 

accompanied the female to the box, the female usually entering imiuBdiately. 

The male then sat or hop -ed about a few feet from the box, preening or 

feeding. After a few minutes he inspected the hole of the box, clinging 

outside for a few seconds and then hopping up into the tree again. This 

was repeated several times, the male usually increasing his distance from 

the box between each inspection, so that he sometimes returned from twenty 

yards for the final one. Sometimes he merely looked into the hole from a 

foot or more outside. i/Yhilst outside, the male usually called with ' twinks', 

'chich ich ich* or variants of these, and sometimes sang. Only once waa the



female seen to re-emerge after she had gone to rojst - (the male was 

singing outside; - but she stayed out of the box for only a few seconds. 

During the early stages of nest building, the >aala usually inspected the 

hole about five times after the female had gone to roost, but this 

behaviour became leaa marked during the following fortnight, and he was not 

seeu actually to inspect the Hole after the beginning of incubation.

In the early morning, the male normally arrived at the box about 

half an hour before sunrise. Sometimes he started to sing immediately 

he arrived, some time a he sat ir» alienee near the box for a few minutes first. 

The first few notes of the song were usually thiu cai 1 breathy, cut they 

quickly gained strength. Different variants of the song were used, the 

male changing from one to the other without apparent cause. During nest- 

building and egg-laying the male waa very active at this time, singing 

continuously, hopping around within & foot or two of the nest, and often

perching on the roof aa.l peering into the hole. On sous mornings the male
toa'tfeJ 
vJd&teci thus for over <vJ minutes* .vhen the female euterged, the male

usually attested to copulate ias ̂ ediately, sometimes pouncing on her while 

she was still within a yard of the box. Usually copulation took place in 

a iiawthorn about tea yards away a few seconds after the female came out. 

jti one morning the sale copul&ted with another female, who had lost her mate, 

before nis own saate emerged.

After the beginaia,: of egg laying the sale 313. not mj.it quite so 

near toe iiola aa he had -ioacs previously, but s&ng fresa points stnrei al yards 

away. Singiag was rather aK>re interaitteat tiiaA it had been previously. 

Once incubation had started, the fables became jasioh leaa interested in the box, 

but continued tu aiug in the vioiuity utitil the feraale cams out.



Similsjp behaviour of the male of P. nu major outside the female's 

roosting site ia mentioned by Zollinger (1930) and described by Kluijver 

(in litt.). A few observations made at nests of Blue Tits showed that 

the male of this species exhibited similar behaviour at dawn and sunset 

to that of the Great Tit. In both species the evening behaviour ia clearly 

similar to that seeu in winter, but of a higher intensity.

After the young left the nest the whole brood roosted in a
3 

fairly close group in the foliage (see also Bailly, 185$.

2. Times of roosting and emergence.

(a) Late summer and autumn.

During the period when the majority of the Great and Blue Tits 

were roosting amongst the foliage, no real attempt to determine roosting and 

awakening times was made. The time at which the first bird was heard 

calling, in an area where a number were roosting, was, however, noted on a 

number of mornings. These records are summarised in Table £3 by smiths*

Table 3-3 a* Time of first call of Great Tits in relation to sunrise.

Month. No.i of Time in minutes before (-) or after (+) sunrise, 
records; Earliest. Latest. Average.

June 3 -3 +15 +4
July 1 +3
August 3 -8 -3 -5
Sept. 4 -12* -0 -6
Oct. 4 -17 -5 -10

Table 16 b. Time of first call of Blue Tits in relation to sunrise.

Month* go. of Time in minutes before C-l or after (+) sunrise. 
——— records. Earliest. latest. Average.

June 2 0 +8 +4

August 2 •* •* -4 
sipt. 3 -13 -8 -10



These figures do not represent & sufficient number of records 

to enable any definite conclusions to be drawn, but they suggest that 

the time of awakening becomes progressively earlier with respect to sunrise 

in late summer and early autumn. Data for P. m. major in MOnich given by 

Prans (1948) are in approximate agreement with the above figures, but in 

neither case are the number of observations sufficient to make a detailed 

comparison worth while. These records may be compared with the data in the 

next section: the interval between emergence and the first call is not 

usually more than about two minutes.

Ho data on roosting times between May and October were obtained in 

the study area, but a few observations were made between September 14th and 

19th, 1949* on tits roosting in the aide of a house in Chelsfield, Kent. 

These are summarised in Table 21 .

Table 21. Roosting time in .minutes before sunset of Great and Blue Tits.
Observations saade between

Species.

Great Tit 
Blue Tit

No. of
records.

4
9

Sept. 14th and 19th, ly49,

Time in
Earliest*

2? 
31

in Kent.

minutes before sunset.
Latest.

11 
6

Average.

19 
19

(b) Winter.

(1) Suasaary of observations.

Observations were m&e at the roosting tree from November 1943 to 

March 194-9. Up to three Great Tits sad two Slue Tits roosted in the tree 

every night. Although only a few of the tits which used the tree were colour- 

ringed, ttwse were sufficient to show that the same individuals wers not present 

throughout the winter. It was not possible to recognise the sex of any of 

the Blue Tits, and of soone of the Great Tits, thoogh certainly most of the 

Great Tit records refer to males.



The records of the times at which the tits were seen to enter 

their holes in the evenings and leave then in the mornings are sonwiariaed 

by months in Tables 3*> and 3 1 . (The times for Great Spotted Woodpeckers and 

Nuthatches, which wore collected at the same time, are given in Section D).

Table 3o<u Time of emergence at lawn of Great Tits in minutes before sunrise.

Month. No. of
records*

Dec. '48
Jan. '49
Feb. '49
March '49

3
1a

15

Table 3o t» Time of eianrgence

Month.
MMMMBMMMV

Dec. '43
Jan. '49
Feb. »49
March '49

No. of
records.

1
3
6
3

Time in minutes before
Earliest.

25
29
26
26

at dawn of

Latest.

16
13
12
8

sunrise.
Average.

21
22
19
19

Blue Tits in minutes before sunrise.

Time in minutes before
Earliest.

w

35
26
23

Latest.

—
21
19
9

sunrise.
Average.

23
29
22
17

Table3 ia. Roosting times of Great Tits in relation to aunaet.

Month. No. of Roosting times in minutes before (-) or after (+) sunset 
records.

Nov. '48 
Dec. '48 
Jan. '49 
Feb. '49 
March '49

19
11
23
19
22

Earliest.

-10
-5
-30
-31
-36

Latest.

+10
,16
+15
+16
+l£

Average.

+1
+5
-5

-12
-16

Boosting timea of Blue Tits in relation to sunset.

Month.

Nov. '48 
Dec. '48 
Jan. '49 
F«b. '49 
March '49

Ho. of• i_y»i
recorcts.

5
3

11
8
12

Roosting times in minutes before (-) or after (+) sunset 
Earliest. latest. Average.

+2 
+7
-20
-29
-22

+12 
+21
+15
+2
0

+5
+13
+3

-13
-13



(ii) tenej^trendjiflelAtive to sunriM.^—~~~~~——— ' ' 
/£$he time of emergence of both Great and Blue Tits changed little

between December and March, averaging about twenty minutes before sunrise for 

the Great Tit and twenty-five minutes before for the Blue Tit. In the Great 

Tit the few records for females were not appreciably different from those for 

the males, though Kluijver (in litt.) found that males of P. m. major went to 

roost in winter about ten minutes later than the females.

Both species went to roost at a higher light intensity than that at 

which they emerged at dawn. The roosting time in relation to sunset varied 

markedly with the season. The Great Tits retired slightly later in December 

(3 minutes after sunset) than in November (1 minute after sunset}* After 

December they retired progressively earlier, averaging 5 minutes before sunset 

in January, 12 minutes before in February and 16 in March. The time changed 

most rapidly in late January, during a period of mild weather. The records 

of Blue Tits were rather few but showed similar trends. They appear to roost 

a few minutes later than the Great Tits. Martin (1938j found the average 

roosting time of a Blue Tit in December and January was 4*3 minutes after sunset - 

a result very similar to that given above, which was at nearly the same latitude* 

Franz (1948) found that in Munich, Blue Tits awoke at about the same time as 

Great Tits, but roosted about five minutes later.

Records of the times of roosting ;Jid emergence are available for the 

Great Tit from four other areas. These are compared in Table •& . The figures 

for Helsinki, Finland, (Lehtonen, 1947), Lapland (Franz, 1943) and Mflnich, 

Germany (Franz, 1948) are derived from diagrams in the original papers: actual 

figures were not 'given, l The figures for Holland were obtained from the incomplete 

MS of Kluijver's paper on the Great Tit: his full figures were not available.



Roostin tiipss. In relation tJ sunset of Great Tits in

Area.

Lapland 
Finland 
Holland 
England 
Germany

Table 3

Latitude.

60°N

U. Tiase of

different areas.

Roosting tiac in minutes before (-) or after (+)
Nov. I'ac. Jen. Feb.

C.+100 C.+70 C.+2G 
C.+.25 c. +25 0.4-34 o. +8 

-5 +5 decreasing to -10 
+1 +5 -5 -12 
+10 +15 +5 +5

emergence or first call in minutes before sunrise

sunset,
March.

-21

-16 
0

of
Great Tits In different area*.

Area.

Lapland 
Finland 
Holland 
England 
Germany

Latitude.

67°H

52°N 
32°N 
48°N

Awakening time in minutes before auariae.
ii°v» Dec. Jan. Feb. March.

c.110 c.80 c.35 0.15 
<j.3> c. 40 0.44 c.30 c.25 

26 26 26 
21 22 19 19 

c.2^ c. 25 c.25 c.25 o.20

Although the figures given for the more northerly localities are 

based on rather fewer records than the others, certain conclusions can be

drawn:-

i}. There is fairly close agreement between the records made by 

Kluijver and his helpers in Holland arid those made in England at 

th« S&JOB latitude.

ii). lu winter, Great Tits in MOnich awakeu at about the sane time, 

relative to sunrise, as those in Holland and England. Their roosting 

times appear to be consistently ratiier later. The value of this 

later rooating time is obscure: it jaay be associated with greater 

scarcity of food or <.rith cliiaatic differences.

ill). Whereas in lower latitudes the ticse .->r •.--wJcenin.' of the Great 

Tit relative to suiirise moains approximately constant throughout 

the winter months, in the north the birds awaken couaidwwbly



earlier in midwinter than in February. Roughly speaking the 

time of awakening in the north changes in early spring to a value, 

which ia similar to that obtaining throughout the winter further 

south.

iv). In midwinter the roosting time in relation to sunset is ouch 

later in the north than in Holland or England. The seasonal change 

in the roosting time in the far north is similar to that in the 

south, but the actual time of roosting remains later throughout 

the winter months.

Kluijvar (in litt. j shows that the roosting time (but probably 

not the a-wakflxiiiig tiioej is to sane extent dependent on the availability of 

food* He shows that in spring the males start singing at a lower light 

intensity (o. 1 lux) than that at which they retire in midwinter (c. 250 luxj. 

It is reasonable io suppose that a greater light intensity is required for 

feeding than for yluging. In midwinter at 67°w the Great Tits go to roost 

nearly two hours after suoaet, when the suu ia 7° below the horizon. Under 

these conditions Kluijver states that the light intensity would be about 

1 lux if no anow aere ^resent. However, as Kloijver points out, the light 

intensity i& probably considerably higher than this because of the snow. 

According to information for -silica I am indebted to H. M. Nautical Almanac 

Office, jftoyal Greenwich Observatory, the illiifliin&tiou to be expected in the 

absence of ano%v wouii be evsu less than this - perh&ps § lux* The Nautical 

Almanac Office had "no precise information regarding the effect of snow on 

illumination, but as a very rough approximation it ia possible to see twice 

the normal distance over snow-covered ground at low levels of illumination. 

This infers roughly a five-fold increase in iliumiaatiou if attributable to that



factor^ only, but it is probable that the effect of heightened contrast 

is also involved". It is thus clear that the light intensity at which 

Great Tite go to roost la the Arctic in midwinter is considerably lower 

than that at which the Great Tits in more temperate latitudes go to 

roost. Palmgren (1%4) has already ahown that, in high latitudes, many 

apeoiea go to roost at relatively lower light intensities in midwinter 

thai i at other tiroes of year*

In midwinter, the comparatively late roosting times at all latitudes, 

and the earlier awakening times at high latitudes, mean that the length 

of the tits working day is longer, relative to the length of daylignt, 

than in summer* It seems probable that this is connected with the short 

length of time available for the collection of food in winter. The fact 

that Great Tits have a shorter working day in September than in March is 

probably connected with a greater availability of food in September.

(ill) Individual differences.

Individual differences in roosting and awakening times were often 

considerable. The greatest difference between two la ividuals on one 

night was 23 minutes in the case jf the Great Tit and 12 minutes in the 

Blue Tit: in both species intervals of ten minutes were usual. In the 

morning, individual differences were leas manted, jften all the birds came 

out in the course of a minute or two, and the greatest difference on any 

one morning between the times of emergence of individual Great Tits was 

nine minutes*

(ir) Meteorological factors.

Owing to the great individual differences noted above, and to the 

fact that the same individuals were not watched throughout the winter, it 

was not possible to make a statistical examination of the effect of the



weather ou roosting and awakening times (i.e. on. the proximate factors 

controlling roosting). In general, the birds retired earlier on. cloudy 

evenings than on clear emeu. Klfcijwr (in lltt.; gives detail* Jf the 

effects of iueteorologieal conditions in Holland.

(o) Breeding season.

(i) Male.

The times at which males left their boxes were recorded on three 

mornings in early April. These were 17, 21 and 22 minutes before sunrise - 

similar in fact to the records which had been made throughout the winter: 

the last of these was on April 13th. Records of the roosting of one male 

on April 9th and 10th were respectively 13 and 35 minutes before sunset.

Ho observations on the time of emergence or roosting of male birds 

were made during the nesting season. On a numoer of mornings in April 

and May, however, the time at which the first Great Tit was heard to sin; 

was noted. These records are show in Table 33 . They give only an 

approximate indication of the time of emergence, for several minutes may 

elapse before the bird begins t > sing. The actual interval between the 

time when 207 male arrived at the box and the time at which he began t j sing 

was noted on three mornings - 6, 7 and 2 minutes. He may, of course, have 

spent some time in getting to the box from his roosting site. In addition, 

the first notes of the song are usually thin and soft, audible only at short 

range. The birds concerned had thus probably eiaerged about five minutes 

eariifer than the figures indicate. On the other hand, these were the first 

birds heard, and satastijnes five minutes elapsed before ail birds were singing. 

They are thus rou&hly comparable with the figures given for tne winter ia



trr

the previous action.

la early April singing started at about the saae time as in 

winter - about 20 oinutes before sunrise. In aid-April however, i.e. 

at about the time ishen neat building began, the males emerged ouch 

earlier - averaging about 40 sdnutes before sunriae. Kluijver's data 

on P«.«. major show even earlier times than this. Daring late April and 

early May, when saost females were incubating, the time when the first 

male was heard became later, until it was again about the same as the 

tiaae at which the birds had emerged in winter. A similar conclusion 

was reached by Schwana (1921-2, quoted by Kluijver in litt.), but Kluijver 

oould not prove it from his data* There are indications that the Great 

Tits were rising rather earlier than this at the end of May, just before 

the young flew.

(ii) Feis&ie.

During the juried of nesting the rooatiog and awakening times of 

the fe&alee underwent marked changes. At the start of nest building, 

or shortly before, the faaalee started to i-oost earlier and emerge later 

than during the winter. The length of the female's working day during 

part of the incubation period was about three hours shorter than it had

been before the changes set ifi. The roosting a&d amttening times then
Ji re turn/ gradually towards their original values.



Table 3.3 . Times of roosting and awakening of Great Tits in the breeding 
season. Times given in minutes before (-) or after (+) sunset or sunrise. 

(E) = 1st egg laid. (I) = Incubation started.. (H) = 1st egg hatched.

First song Emergence of Female. Roosting of Female. 
April. of male. Box 207. Box 132. Box 179. Box 207. Box 132. Box 179.

2nd -15
3rd -19
4th
5th -24
7th -20
9th
10th -24
13th -23
14th -23
16th -41 -26
17th -40-20 +1
18th -42 -20 -21
19th -36 -24
20th "53
2lst -33 - 3(E) -H 6(E) -53(E) -19(E)
22nd -44 -15 -50 -56
23rd + 3 -£9
24th -39 -7 - 1 -70 -87
25th -36 - 2 +9 -76
26th + 9 -100 -89
27th -36 0+14
^ & + \ ^29th -35 0 +35(1)
30th -30 +1-5



(contd.) Times of roosting and awakening of Great Tits in the 
^reeding acaaon. Times given in minutes baton' .(-j or afterT+T aitnaVt Qrliiaariae,

IB}_« lat egq latdr (I; a Incubation started* (H) a lat e^sg hatched.

First soap Saezgenpe of Female, Rooeting jf Female, 
May, of male. Boac 207. Box 132* Box 179* Box 207. Box 132. Box 179.

1st +15 -100 - 66 
2nd -34 +18 +6 -120 
3rd +22 -134 
4th +25 +24 -119 -102 
5th +36 - 83 
6th +15 -87 
7th +29 -113 
8th +21 -104 
9th +15 -142 
10th -24 +20 +30 - ft -137 
llth +17 -172 
12th -21 +13 + 2(H) - 80(H) (H) -64 
13th -25 + 4 +13 -66 
14th -29 -17 +14 -<*8 -77 
15th -17 +7 -83 
16th
17th -13 0 -59 
18th +11CH) -65 -52(H; 
19th - 9 -61 
20th - 6 -65 
21at -11 -49 
22nd -16 -60 
23rd -73 
24th
25th -13 
26th 
27th 
28th 
29th
30th -33 
31flt -29
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In early April, before nest building began, one female went to roost 

(in Box 159) 25, 16 and 28 minutes before aunaet on April l»t, 4th and 7th 

respectively. These figures represent little change from the roosting times 

in March. But the same bird emerged 3 and 9 minutes after dawn on April 2nd 

and 5th respectively - considerably later than most females in inarch. On 

April 2nd the bird was heard moving in the box 31 minutes before she emerged; 

but on April 5th the box was examined 6 minutes before she emerged, and she 

was apparently still sleeping.

During tine breeding season fairly complete records of the times of 

roosting and emergence of female 207 were obtained: some records were also 

made at two other nests (132 and 179)* These are shown in Table 33 .

During the early part of nest-building the female of box 207 continued 

to emerge at about the same time as she had done in winter, but she rase later

during egg laying. It vrould thus seem that her change to a later waking time
<£. 

came at a later point ia the season than that of/female of box 159 cited above.

At the start of incubation female 207 emerged at about sunrise, *nd became later 

still until on the tenth day of incubation she did not emerge until 29 minutes 

after sunrise. After this she emerged progressively earlier, until the time 

when she stopped roosting on the nest.

During nest-building the roosting time of female 207 varied from 

23 minutes before sunset to one minute after sunset. Just before the laying 

of the first egg she started to become earlier, until in the middle of 

incubation she was roosting two hours before sunset. The times then became 

gradually later, but on th~ second and sixth days after the young hatched she 

was still going to roost 48-65 minutes before sunset.

The female of Box 132 had already started to emerge after sunrise 

by the day on which the first egg was laid. The changes in her times of



emergence were similar totiose described for 20? female: her latest time 

was 36 minutes after aunriae on the seventh day of incubation. Her roosting 

times also followed a similar pattern to that of 20? female, though the times 

were rather more irregular and the maximum of 172 minutes was not reached until 

the day before the eggs hatched. l;;ifortanately this bird then deserted.

The few data available for the female of Box 179 during the last 

^art of incubation and the f irst ton days after the young hatched show trends 

similar to those of 207 female.

:io data were obtained on the changes in rotating and awakening times 

during the rearing of second broods, since some of the Great Tits in the study 

area attempted second broods in the year in which these observations were made. 

Kluijver (in Itt.) has shown that the changes are similar to those which occur 

during the rearing of the first brood.

B. Other parus Species.

la other Parus species, as in P. major .holes are in general preferred 

as roosting sites in winter, ani foliage ia sunnaer. There are, however, some 

species which roost in foliage throughout the winter (e.g. P. a. atricapillus; 

Odum, 1941), and others in which there is great variation ia the sites chosen, 

so that some jLi ividuals roost in holes in aumtner and others roost in foliage 

ixi winter (e.g. P. ater hiberaicus, Ruttledge, l%.6j see also Dunsheath and 

Donoaater, 19W)» Odum (1>*1) found that in wiatei; members of a flock of 

p. a. atrioapillua tended to roost near each other in the saune part of the

wood.

In an species the females roosts in the west cavity during nesting, but



the actual stage at which she begins to do ao seems to vary, even within 

one species. The cavity may have been her winter roosting cite, or ahe may 

•tart to use it on]jr a few weeks before nesting, (e.g. p. inornatua. Dixon, 

1949), or only a few days before the first egg is laid (e.g. p. rufeaoena. 

William*, 194-1). No doubt these variations partly depend on whether the 

winter and nesting areas are the same, and on the availability of other 

roosting and nesting sites. Usually the female stops roosting in the nest 

before the young leave (e.g. p. atricapillus. Odum, 1941; Verheyen, 1947: 

P. palustris, Steinfatt, 1938). At this stage the old nest is perhaps 

unsuitable owing to the presence of parasites. The male roosts near the 

nesting hole.

An evening ceremony, similar to that described above for Blue and 

Great Tits, has been recorded by idason (1949) for p. inornatus. and also by 

Villiams (1941) for P. rufesoens.

There are few data on roosting and awakening times for other species, 

but the information available seems to ialicate that tits in general roost 

earlier and rise later than other woodland species, at any rate in temperate 

latitudes. Willians (1941) found that P. rufeaoena roosted very much earlier 

than Thryomaaea bewickii, and Odma (1941) found that P. a. atrioapillus was 

early to roost iosd late to rise compared to other small birds. In both 

these species the females usually roosted before the males.

In the present study Marsh tits were often heard calling several 

minutes after the Great and Blue ''its had gone to roost, but there was little 

difference in the time at which these three species emerged at dawn. Thus 

these three species have, in the same area, progressively longer days with 

decreasing body size. (Marsh Tits are on average lighter than iilue Tits). 

The difference between the roosting and awakening times of Great Tits and



and Willow Tits found by Franz (1948) appear to have been small,

Odum (1941) found that P. a. atric&pillus went to roost relatively 

later in October titan in the winter man* las, and a few figure* given by 

Ruttledge (1946) for P. ater hibernious point to a sirailar trend in this 

species* This is the opposite to what in suggested by the figures for Great 

and Blue Tits in the present paper. At other seasons Odum's data indicate 

trends similar to those found in the present paper.

C. Other genera.

The male roosts with the female in the nest in Psaltriparus 

(Skutch, 1935; Addicott, 1938; 3ent, 1946), Aurioarus (Bailey, 1923;
6

Whitaker, 1943), Aegithalos (Loos, 19131 Owen, 1945^ personal observations) 

and probably in Remiz (Kozlova, 1933) • >Vt some nests of Aegithalos the male 

roosts outside the nest during the latter part of the feeding of the young* 

In Auriparua. nests are also used for roosting in winter (e.g. Bent, 1946). 

Winter flooks of Aegithalos species often roost in very close groups in 

bushes. Faechnatz (1936) has given a good description of this behaviour: 

he also gives soiae data ja roosting tiroes. riaumann (1905) states that 

Aegithalos caudatos sometimes roosts in holes.

D. Some Observatioiia on Great Spotted Woodpeckers 
{Drvobates major) ortfl Nuthatches (Sitta europea).

During the winter Great Spotted Woodpeckers and Nuthatches as 

well as tits roosted in the Roosting Tree. Their roosting aai awakening



times may be compared with those of the tits.

(t) Great Spotted Woodpecker (Dryobates major ).

Two male Great Spotted Woodpeckers used the tree for roosting. 

They did not use the same holes every night, and on some nights only one 

roosted in the tree. The two birds often fought near the tree at roosting 

time.

Roosting^ timenit of Great Spotted relative to sunset.

Month.

HOT.
Dec.
Jan.
Feb.
March.

No. of Roosting tiae in minutes before (-) or after ( + ] sunset.
records.

B
1

15
16
14

Earliest.

-IS
-04
-54
-63
-86

latest.

+12
+ 6
+11
- 5
-26

Average.

• 2
- 6
-12
-35
-47

Table3i6 . liases of of Great Spotted Isodpec&jers in relation 
to sunrise.

Month.

Dec.
Jan.
Feb.
March.

No. of
records.

2
6

12
15

Tiasag of ea«r^eriC^
Earliest.

-16
-17
-12
-10

in rainutes before (-)
Latest.

- 2
+ 7
+30
+23

or after
Average

- 9
- 1
+ 9
+ 8

(+j sunrise.
.

The rooatiag **nd awakening times are summarised in Table l£ . The 

records for both individuals have beea shown together. The awakening times 

refer to the time when the bird actually left the hole: on some morniiigs they 

coul'i be seea peering out of their holes at intervals for as aaich as twenty 

isiautes before they finally emerged.



It will be seen that the Great Spotted* Woodpeckers usually went 

tu roost before sunset, even in midwinter, and that the roosting times 

became progressively earlier after midwinter; until, late in i/iarch, they 

were going to roost well over an hour before sunset.

The times of dawn emergence were considerably later than those of 

the tits in all months. In midwinter the woodpeckers eaierged shortly before 

sunrise. in January and February they became later, until, in ,-Iaroh, they 

emerged on average 3 minutes after sunrise.

A few observations uade by irynnanen (1939) on tais species at 

62^-°N in Finland gave the following roosting times:- Dec. 6th, c.60 minutes 

after sunset; Jan* 22nd, 20 minute a after sunset; Feb. 2i>th, 0.46 minutes 

after sunset; March llth, 48 minutes after aunaet. Thus, at tuis latitude, 

the birds roost considerably later in midwinter than in England. Franz (1943), 

at 67°N, found roasting times of about >./ iriiautes after sunset in February.

The greatest recorded differs ice on any one day between the roosting 

tiues of the two individuals was 34 minutes: that of the awakening times 

was 22 minutes*

(ii) jutftatches (Sitta europea).

A single male iuthatch roosted in the tree in December. It .vas 

joined by a female in late January, an I from then on both birds roasted in 

neighbouring branches. The female was usually, but not invariably, a minute 

or two earlier in going to roost, and later in emerging, than the male. The 

records for both birds are shown together in Table 35".



•n
• 7
•31
•52
•55

- k>
* 5
+ 6
-11
- 6

- 7
- 2
-10
-33
-27

Table 3SX Roosting times pi" iuthatches relative to sunset.

Month. ffo. of Hoostinq time in minutes before (-; or after (+) sunset, 
records. Earliest. Latest. Average.

Nov. 3
ec. 3

Jan. 5
Feb. 15
arch 14

Table3?6. Awakening times of nuthatches relative to aunrise,

Itlonth. No. of Awakening tJuaea in minutes before (-) or after C+) sunrise. 
records.

Jan. 2
*eb. 10
March 16

The times are in general intermediate betwee.* those of the Great 

Spotted -oodpeckers and the Great Tits. In midwinter the ;uthatches roosted 

withiu a few uinutes of sunset: the time became relatively earlier in 

January, so that iu February and sarch they usually went to roost about half 

an hour before sunset. They usually emerged within a few minutes of sunrise. 

There are not enough records to show whether or not there is a seasonal 

variation in the time of dawn emergence.

Earliest.

+ 2 
-10 
- 7

Latest.

+12 
+13

Average.

+ 7 
0

t 2

E. Winter Roosting - General.

"he roosting auJ wmkening behaviour of four hole fasting a, ecies 

has been studied. The following comparisons may be ^ate between theau



(1) The length of the day's activity in midwinter in these species 

increased with decreasing body size - Great Spotted Woodpecker, Nuthatch, Great 

Tit, Blue Tit. This difference probably tends to disappear at high latitudes.

(ii) All these hole-roosting species had shorter days than at least 

the majority of the species in the same area which did not roost in holes.

(iii) In all four cases the roosting times in midwinter were rather 

later in relation to sunset than those in late January - March, and probably 

later than those in November. In the Great Spotted Woodpecker and Great 

Tit the seasonal change^ in the roosting times is even greater in high 

latitudes than in England.

(iv) The dawn emergence times of Great and Blue Tits remained 

constant from late November to March in the area of the present study. 

Great Tits in the sub-arctic, and Great Spotted .Kood^ecHers both in sub-arctic 

and uid-temperate latitudes, emerge earlier relative to sunrise in midwinter 

than in spring.

(v) All species emerged at dawn at a lower light intensity than that 

at which they went to roost in the evening. Franz 1 (1948) records show that 

in midwinter in high latitudes this difference disappears - presumably because 

it is essential for the birds to utilize all the available light.

(vi) In all species, roosting times were considerably more variable - 

both from day to day and between differj *t individuals on the same day - than 

awakening times.

P« _ TjM_ 3tudy_. ofJtoQB_ting and Awakening Behaviour.

It is possible that no entirely satisfactory account of the variation 

of roosting and awakening times can be given until sufficient data are



available for the behaviour of the species to be compared (i) with that of 

the same species at different latitudes, and perhaps in different habitats, 

(li) with closely related species and (iii) with species with similar 

ecology. Data of this nature are not yet available for any species.

When such an analysis is attempted, a clear separation must be 

made between the ultimate and the proximate factors influencing the bird's 

behaviour. In the f irst p2 ace there is presumably an optimum length of the 

active day, which is determined in part by the time needed to discharge the 

various activities of life (feeding, courting, sleeping, etc.). The 

susceptibility of the bird to predators under different conditions of light 

may also influence the value of this optimum. In general, it is true to say 

that birds which roost in holes are better protected from cold and from 

predators than other similar birds which do not roost in holes. The optimum 

length changes with the season. In winter, when the length of the day 

available for feeding is relatively short and the night is long and cold, it 

is evidently necessary to utilize the hours of twilight for feeding, even though 

feeding may be less efficient then. In the breeding season early rising may

be of importance for the projection of the territory. The optimum length
fct/A

(both the absolute length and the length relative^solar day) also changes with 

latitude. All factors which affect the optimum length of the active day may 

be considered as ultimate factors.

£aoh bird has an internal diurnal rhythm of activity which causes it 

to be active for a period near to th<. optimum. (See e.g. t'almgren, 19 

1949). This internal rhythm is modified by environmental stimuli so that the 

bird's active day is kept in the correct relation to the solar day. These 

environmental factors, in their relation to the internal motivation, are



If*

probably similar to the sign-stimuli (Tinbergen 1%8) associated with 

other instinctive activities. If this is the case, the difficulty which 

has been experienced in evaluating them in the past is due to (i) Ike complex 

nature of the adequate sign-stimulus: contributions are made by stimuli 

acting through different sense organs, (ii) the differential relation between 

the internal state and the adequate sign-stimulus. If the motivational 

factors are nigh, only a small influence from external stimuli is needed 

before the drive reaches the threshold value. (iii) The fact that other 

environmental factors may, through their influence on other drives; influence 

the effectiveness of the 'roosting drive*: thus Kluijver (in litt.) shows 

that the availability of f cxxl may effect roosting times. The nature of the 

effect which incubation has on the roosting times of the female is obscure. 

Light is probably the most important of the proximate factors. Kluijver 

(in litt.) has given an analysis of some of the proximate factors in the case 

of P. nu major.

This discussion is, of course, largely hypothesis, but is intended 

to suggest how the study of roosting and awakening behaviour should be

attempted.

A recent discussion of roosting behaviour in P. m. major, from a 

rather different point of view, is given by Frana (1%8). This author does 

not always make a clear distinction between ultimate and proximate factors.
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SECTION XI* PEHIQDIC VARIATIONS IN THE FREQUENCY OF
UVi.',

INSTINCTIVE ACTIVITIES.



SlCTICai * I* PERIODIC YABIATIOH3 IH THE FREQUKKCT OP 

IMSTIIfCTIVE ACTIVITIES.

In the preceding sections a number of examples of the daily 

variation in the frequencies of various activities have been given* 

These may be grouped under four heads as follows:-

A. Rate of movement of flocks. p.'« •
Twink calls from flocks. p. zz . 
Degree of integration of flocks. p. a* .
Reproductive fighting. p. i*» .
Song. p.ioe .
Hole inspections* p* '&! •
Nest building. p. '«".
Feeding of female by male. p. '** .

All these activities show a peak in the early part of the day, 

either at dawn or in the first hour or two afterwards. They are at 

a minin«im in the afternoon, and 30102 times have a second peak in the 

evening. Some similar records have been obtained by Lehtonen (1%.?). 

Although it has not yet been proved, it seems highly likely that these 

diurnal variations are dependent on changes in internal factors, and 

not merely on fluctuations in the environment.

B. Incubation. The diurnal variation in incubation is small. 

The pariods-off the nest tend to be longer in the afternoon, but the 

periods-on are shorter at some nests and longer at otners. Since 

Kluijver (in lit'.) has shown that there is a greater coefficient of 

correlation b*tw»en temperature and the lengths of the periods-off than 

with the periods-on, this variation may be largely lue to external factors,
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C. Feeding the young. No regular variation, though some 

tendency for a peak in the early part of the day or in the evening. (p*2' 3 )•

D. Roosting. The actual records of roosting times are given 

in Section XVHI. The rhythm of roosting and wakening is the most obvious 

case of the diurnal variation of an activity. The work of Palmgren 

(reviewed 1949) seems to show that it depends on an internal rhythm, 

modifiable by certain internal factors (e.g. the onset of incubation) and 

also guided by a complex of external factors, which may be different in 

different cases (e.g. predominately daylight in temperate latitudes, and 

humidity in the Arctic).

Casual observations indicated similar diurnal rhythms in other 

activities, though .10 definite data werw obtained, Thus the displays in the 

pre-nesting season (p.7* j, territorial behaviour (p.*3 ), scolding human 

intruders (p£*3 ) and courtship feeding ( t'»*t* )» seemed to be similar to 

other reproductive activities (type A). Preening seemed to have a peak just

after dawn, another near mid-day and a third just before roosting time.
c, 

It is possible that Incubation (typeB) and Feeding the young (ty^e bj are

really only modifications of type A.

The literature on the diurnal variation of activities in birds has 

been reviewed recently by Ciilhoun (1944) and Palmgren (1949), and such 

24-hour periodicities will not be discussed further here.

Although all the activities associated with the reproductiv drive seem 

to have a similar iiurnal rhythm, they are not, of course, all shown 

simultaneously. Rather each activity is to be se-m at somewhat irregular 

intervals. These intervals are determined by the fluctuations of the



internal drive, Toy the inter-actions between the drives (see Tinbergen, 1942; 

in litt.; also p.236 ) f and by the changing stimulus situation.

Activities such as nest-building, feeding of the female by the male, 

and feeding of the young, show indications of a rhythm. Each activity 

tends to occur in bursts, in each of which the activity is repeated several 

times, with Intervals in which it occurs only occasionally. Similarly 

song occurs in outbursts, which occur with decreasing frequency throughout 

the day. Even within each outburst fluctuations in the intensity and 

rapidity with which the notes are delivered can be detected: these 

presumably correspond to internal fluctuations in the rate of accumulation 

of "reaction specific energy", which are of an even shorter periodicity 

than those discussed above. (See e.g. the diagram for the drumming of 

the Great Spotted Woodpecker, Fig.S" ).

If we assume that each activity is associated with the expenditure 

of energy which is (more or less) specific to it, in the manner pictured 

by Lorenz (in litt.) we may imagine three idealised possibilities. If the 

rate of building up energy were constant, we should expect that the energy 

would reach threshold level at regular intervals and so the activity would 

occur regularly, (Pig ̂  ). If, on the other hand, the rate of building 

up energy showed sudden marked fluctuations to a high level, with long 

periods at or near zero level in between, we should ex.ject the activity 

to be performed in short bursts with intervals between. The third 

possibility is that the rate of building up energy should fluctuate more 

slowly. In this case the intervals between the ierformances would 

decrease as the building up became more rapid until, when the rate was at 

its maximum, a burst of activity occurred: then, as the rate decreased,



the intervals would become longer. Of course, if the rate is low 

"bursts" may not occur, and the activity will be repeated at more or less 

regular intervals.

The feeding visits of the male Great Tit, and some other activities, 

correspond most closely to the third of these possibilities. A close 

inspection of Pig. 5" , wm show that the feeding visits tend to occur in 

bursts, after each of which the intervals between visits increase and then 

decrease again until there is another burst of activity. In practice, 

of course, there may be numerous complications which make the rhythm far 

less regular than is shown in the idealised Figure £ . Among such 

complications may be mentioned:-

1. Each visit to the nest involves a chain of activities, and 

the energy expended in carrying through this chain of activities may not 

be the same on each visit. Thus food may be more difficult to find on one 

visit than another, more time may be spent in nest-building on one occasion 

than on another, and so on.

2. When an action, or chain of actions, is performed once, the 

threshold level for it to be performed again seems to be lowered by that 

performance for a short time interval. Thus during the intervals between 

the burst*of activity, wheny the bird is only visiting the nest occasionally, 

one of these occasional visits may be followed by another. After such 

a double visit the level of energy may be lowered abnormally, so that a longer 

interval than would be expected may elapse before the next visit.

3. External stimulation may complicate the situation in several 

ways. In feeding the young such stimulation may come either from the young



24?

or from the food. It Is known that broods of many young receive more 

visits than broods of few young (e.g. Gibb, in litt.), but the exact way in 

which this effects the rhythm of feeding the young is not yet known. Also 

the discovery of a plentiful supply of food may stimulate the parents to 

feed very rapidly (Pullen, 19^6) : here again the mechanism is unknown, but 

it may be compared with the situation when food is difficult to find and 

more energy is used up on each trip.

4* External stimulation may also act by influencing other 

drives which may interact with or inhibit the drive in question.

Considerations of space forbid the presentation of numerous examples 

of these fluctuations, but a few are shown in Fig. ̂  . One point requires 

emphasis. Each burst of activity usually starts gradually, and dies away

gradually. la most cases the growt of activity at the beginning is more
the

rapid than the dying away at the end. The fact that a drive/, once aroused,
J«C*MC A ____ 

takes some time to die away- is responsible for the "after-reaction", (-see pr

Thus on several occasions when the Sparrow Hawk dumogr was removed whilst the 

tits were scolding it, the birds continued for several minutes. In 

reproductive fighting the after impulses are \xtual3y dissipated as song. The 

after-reaction usually consists of a number of short bursts of activity, 

occurring, as we should expect $*, at increasingly long intervals. In each 

successive burst the activity usually ap.ears at a lower intensity than it did 

in the previous one: the reason for this is not clear.

The actual roles of internal and external factors in the causation 

of these rhythms are, of course, open to experimental investigation.
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SECTION *X THE GENUS PABCT3.

In the preceding pages the annual cycle of the Great Tit has been 

outlined, and aotne aspects of its behaviour analysed. Wherever information 

was available, comparisons have been made between the Great Tit and the 

other species of the genus Parus. In general, the different parus species 

show remarkably similar behaviour: the differences which do occur may be 

grouped as follows:
1

(i) General outline of the annual cycle. The only differences which 

occur between the species lie in the degree of migration or dispersal shown 

(Section V ), the occurrence of second, broods (p.*ad ), and the extent to 

which individuals flock or hold territories in winter (p.44 }. These 

differences are probably all directly related to local ecological conditions* 

Indeed differences of this type may even exist between different populations 

of the same species.

(ii) Nest sites. We have seen that the different Parus species occupy 

slightly different nest sites: also, some species excavate their own holes 

and others occupy natural holes (Section XI ). Such differences are also 

clearly related to local ecological conditions. This is illustrated most 

clearly by tha foet-that"those species which nest in coniferous woods, where 

natural holes are scarcej P cristatus usually excavates its own hole and 

P. ater often nests in holes in the ground.

(iii) Roosting tines. Even the same species may snow different diurnal 

rhythms of roosting and awakening in different areas. Similar differences 

exist between different species in the same area. These also are clearly 

related to local ecological conditions, for those species with the larger 

body-size have the shorter active day (Section * VIJI
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(!T) Displays. Such differences as do exist between the displays 

and the details of the behaviour patterns are for the most part of degree 

only. Thus all the Parua species which have been studied exhibit the 

head-up posture ia reproductive fighting, but in the Great Tit this has 

been elaborated much more than in the other species. Similarly, all 

species use gliding or moth flight ia the early courtship displays, but they 

are much more common and elaborate in the Blue Tit than in the others.

(v) Calls and songs. The most obvious differences between the
or k**t

species lie in the call notes and songs. Such differences may have^had 

selective value in the prevention of inter-breeding. However, there are 

often marked individual and geographic differences even within one sub­ 

species, and little is yet known of the degree to which songs are inherited 

or learnt.

(vi) Feeding behaviour. Only brief references to feeding behaviour 

have been made in the preceding sections, but it is here that the most 

noticeable differences between the Parus species are to be found. 

Ecological differences must exist between the various species, and these 

must ultimately depend on differences in behaviour as well as on structural 

adaptations. It is generally true to say that the various species deal 

with their food in much the same way once they have found it, so that the 

differences must lie in the food-searching or appetitive behaviour, and 

in the innate releasing mechanisms of feeding. Thus although it is often 

said that the appetitive behaviour is the least stereotyped part of an 

instinctive chain of behaviour, yet the appetitive behaviour associated 

with feeding was probably sufficiently rigid to have provided a basis for 

speciation .
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We thus see that the major differences between the Parus species 

are related to ecological factors, while the displays and other similar 

behaviour is much more conservative.

Unfortunately sufficient data are not yet available for comparison 

to be made between the different genera of the Paridae, except in the 

matter of nest-building. Here we have seen that members of the different 

genera build very different nests, the only obvious similarities being 

between Paaltriparua and Aegithalos (Section*!! ).



302

POSTSCRIPT. AGGRESSIVE BEHAVIOUR TOWARDS STUFFED 3IRDS.

A. Introduction.

B. Techniques.

C. Behaviour towards the Dummies.

D. Preliminary Summary of Results.



5*3

POSTSCRIPT. AGGRESSIVE HBIAYIOUR TOWARDS STOPPED BIRDS.

A. Introduction.

In the springs of 1949 end 1950 a further study of reproductive 

fighting was made with the aid of stuffed specimens. These were placed 

near the nests of Great and Blue Tits during incubation and the feeding 

of the young.

The objects of the experiments were: (i) To obtain more information 

concerning the mechanisms involved in reproductive fighting. A stuffed 

bird outside the nest presents a constant stimulus situation, and thus a 

much simpler one than any occurring in natural skirmishes. Since the 

external stimulus situation is constant, changes in behaviour oust be due 

to internal changes in the bird. (iij To obtain information on the 

relative effectiveness of the different parts of the plumage colour patterns 

in releasing reproductive fighting. For this purpose experiments were 

carried out with stuffed birds whose colour patterns had been altered in 

various ways. A large number of tests will be necessary before final 

conclusions can be drawn, and it is planned to continue this work over 

several seasons.

Because of the late breeding season the 19i>0 programme is not yet 

complete. The present section is therefore confined to brief discussions 

of the techniques used, and of the behaviour of the birds towards the 

dummies* It includes also a short summary of the results obtained ao far.



B. Techniques.

Male Great and Blue Tits, stuffed and mounted in a normal 

perohed posture, were used. In order to investigate the releasing 

values of the various parts of their colour patterns* dummies with 

parts of the normal pattern occluded were used. Attempts to dye the 

feathers failed, so poster paints were employed. These had a slight 

tendency to aiatt the feathers; but the effect was at most a small one. 

The following dummies were employed.

GA. Normal male Great Tit. BA. Normal male Blue Tit.

GB. Male Great Tit with the white BB. Hale Blue Tit with head all 
cheeks painted black. blue.

GC. Male Great Tit with under- BC. Hale Blu9 Tit with under- 
parts completely black. parts all blue.

GD. Male Great Tit with under- BD. Male Blue Tit with black
j^arts (including throat) ventral stripe similar to
completely yellow. that of a Great Tit.

W. Wood Warbler (Phylloscopus aibilatri*).

The dummies were atr,ocued to the top of a vertical stick which 

also bore two horizontal sticks at right angles to each other slightly 

below the duauy. This stick was placed at standard distances from the 

nest boxes.

In order to compare the effectiveness of dummies with different 

colour patterns in releasing fighting behaviour, it is, of course, necessary 

to eliminate or kee^ constant all other factors which might influence 

the response, so far as is possible in the field. Tnese factors, and the 

steps taken to deal with them, are listed below:-



(i) Posture of dummy. All dummies used were mounted as nearly 

as possible in the same posture, and were placed facing towards the 

neat-box.

(ii) Distance from the nest-box. Standard distances were used.

(iii) Seasonal variations. The strengths of the fighting and 

fleeing drives show marked seasonal changes (gft/v^). The extent of 

these changes during incubation and the feeding of the young is being 

tested experimentally, but they appear to be small in the Great Tit. 

In the meantime only experiments carried out at approximately the same 

stage in the breeding cycle have been compared.

(iv) Diurnal variations. The strengths of the fighting and fleeing 

drives show marked diurnal changes, (p«J32 }. It is,of course, impracticable 

to carry out all experiments at exactly the sauae time of day, but work 

was confined to the period 0700 - 1100 hours G.M.T.

(v) Weather. Weather conditions have a marked effect on the 

occurrence of many of the activities associated with the reproductive drive. 

This factor cannot be eliminated, but no observations were made on rainy 

or very dull days.

(vi) Inter-actions between drives. The response of a bird to the 

dumaiy may depend to some extent on the strengths of the other drives 

influencing its behaviour. Examples of this will be seen in the next 

section. (of. also Tinbergen, 1948). It is not possible to control 

this factor in the field, but it must be considered in assessing the

results*

(vii) Conditioning. If the responses towards different dummies 

are to be compared, it is necessary to ensure that the birds used have not



become negatively conditioned (see p.133 ) to dummies, or that the
tlibjvdetl 

effects of conditioning are stftnolated. In the first series of

experiments which were carried out (series A), an attempt was made to 

eliminate the effects of conditioning as follows. Twelve nests were 

used to compare the relative effectiveness of six different dumaies. 

At nest 1, dummy A was presented first, followed by B, C, D, E and P. 

At nest 2, dummy B was used first, followed by the remainder C, 0, fi, 

F and A - and so on at the nests } - 6. At nests 7-12 the order of 

presentation of the dumrdes was the reverse of the above - i.e. F, E, 

D, C, B, A. By following this scheme the effects of conditioning should 

have been on the average the same for all dummies. In order to reduce 

them still further, however, no dummy was exposed for longer than 

3 minutes on any one occasion, and no nest was used more often than once 

every other day. This meant that the above scheme was not always followed 

strictly for every individual, for it sometimes happened that one bird of 

the pair scolded the dumny for three minutes before the other appeared 

on the scene: the dumrqy then had to be removed although it had only 

been seen by one >f them.

In apite of these precautions, the effects of conditioning were 

still considerable. Nearly all the actual attacks were made on the 

first two or three occasions when ;> dummy v&s presented at any one nest. 

It was therefore clear that this technique did not give the best results 

possible, for the differences between the responses to the different 

dumides were smaller after some conditioning had taken place than before. 

The results of experiments made later in the series at any one nest thus



tended to obscure thoae of earlier ones.

In order to get the beat results, therefore, comparisons were 

made between the responses of birds which were seeing a dummy for the 

first time. Dummies were thus presented at as many different nests 

aa possible (Series B).

C. Behaviour Towards the Dummies,

The responses shown by both Great and Blue Tits to the dummies 

were always of an aggressive, and never of a sexual, nature. They 

varied from immediate attack to a mere hesitation in the bird's breeding 

activities*

In vigorous attacks the bird flew _nto the dummy's back and 

packed at its head. Occasionally, in less in tease attacks, the bird 

merely sidled along the horizontal stick and pecked at the dum^y from 

an inch or two away: on such occasions the attack drive was presumably 

only slightly greater than the fleeing drive. Head-up postures usually 

preceded and sometimes followed attacks. In the Great Tit tnese were 

never so marked or sustained as those occurring in natural skirmishes, 

but female Blue Tits sometimes gave quite well-marked head-up postures. 

Sometimes the bird gave slight head-up postures although no actual 

attack ?as made*

Between attacks the bird hopped about near the dumiigr with feathers 

sleeked, wings very slightly open, tail slightly spread and the body in a 

crouched, horizontal, position.



When the dummy was scolded, but not attacked, the bird hopped 

around in a similar fashion. Great Tits usually called "chich ich ich ich", 

but "twinko" were also used and were usually associated with wine-flicking. 

Blue Tits called "derr tt tt tt". Blue Tits usually raised their crest 

feathers (this was much less evident in Great Tits) and often also their 

cheek feathers. Blue Tits, and to a lesser extent Great Tits, often jerked 

the body from side to side with a pendulum-like movement. Similar behaviour 

towards predators seems to be due to a conflict between attack and escape.

The wings were usually opened rather more in Blue Tits than in Great 

Tits. They often flicked or shivered their wings while scolding or attacking 

the dumay. Flicking the wings seemed to indicate inhibited fleeing, as it 

does in other contexts, (see p«*f/ ). Wing-shivering also sometimes seemed 

to be associated with inhibited fleeing. At other times it seemed to be 

connected, not with flying away, but with flying to the nest with food. 

Since wing-shivering forms part of the begging display of the female in 

courtship feeding, it may also sometimes have been connected with this. On 

only one occasion was a Great Tit seen to shiver its wings while scolding a

dummy.

Male Blue Tits often used the 'straddling walk', half spread wings and 

spread depressed tail which are often seen in the early courtship displays 

(p. )& )• The significance of this is obsaure.

In SOHB experiments the presence of the duosny merely caused the bird 

to hesitate slightly in the course of its previous activity. Birds would 

hop about near the dummy without scolding, or sit and look at it from a few 

feet away.
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It was often evident that the behaviour toward* the dumny was 

influenced fay the strength of other drives. Thus females returning to 

incubate would often hesitate, look at the dummy, and then enter the 

box. Sometimes females made vigorous attacks, and then entered the box 

almost immediately. Male Blue Tits often offered the female food while 

she was attacking the dummy, and sometimes the female would snatch the 

food between attacks. Sometimes the male would move hesitatingly 

backwards and forwards between the dummy and the female, suggesting that 

the attack and feeding-the-female drives were alternately governing his 

actions, though neither was strong ap^gh to produce a complete chain of 

behaviour.

Although the dunomy was sometimes attacked immediately, on other 

occasions the bird gave a response of gradually increasing intensity - 

slowly working up through scolding to attack. Conversely, the response 

invariably waned after a while. Such changes clearly depend on the 

relative rates at which the attack, drive builds up and is dissipated.

D. preliminary Summary of Results.

For the reasons explained above, the Series A experiments were 

inadequate to provide pjroof of differences in response to differently 

coloured dummies of the same species, though they were suggestive. 

They did, however, show that dummies jf a different species produced a 

much smaller response than those of the same. The results are summarised 

in Tables 36 and 3) , and show the following tendencies:-



510

(i) Responses of Great Tits.

(a) in general, males shoved a rather stronger response 

to the dummies than females.

(b) Blue Tit dummies evoked a ouch weaker response than 

the normal Great Tit dummy. Even the addition of a black ventral stripe 

to the Blue Tit dumqy made no apparent difference to the response.

(c) A Great Tit dutiay with all black underparts

evoked approximately the same response as the normal, but a dummy with all 

yellow underparts evoked a smaller response.

(d) A Great Tit duawy with an all black head appeared 

to be rather less effective towards males but rather more effective 

towards females.

(ii) Responses of Blue Tits*

(u) In general, females showed a rather greater response 

to the dummies than males. This was particularly the case early in 

incubation, when males often disregarded the dummy in attempting to 

feed the female.

(b) A Great Tit dummy evoked a smaller response, and 

a tfood Warbler durn^jr a much smaller response, than Blue Tit dummies.

(c) A Blue Tit with all blue underparts was about as 

effective as a normal Blue Tit.

(d) A Blue Tit with a black ventral stripe seemed to 

be slightly more effective than a normal Blue Tit. This may be a case 

of a 'super-normal' stimulus.

Of course, many more experiments are needed to confirm these 

results. A little further evidence is available from the Series B



experiments: the records of the responses of Great Tits and Blue Tits on 

the first occasions on which dummies were ^resented are shown in Tables

and 36 .3f These illustrate even more clearly some of the 

tendencies shown by the series A. experiments. 

The work is being continued.



Table 3£ . Series A experiments. Frequencydistribution of 
reaponaea of Great Tita to dummies* The series was begun 
at each neat within a few days of toe start of incubation. 

Dummies at 8 ft. from neat.

2/2

Response of Made.

Scold- Hesita- Ho re 
Attack, ing.

Response of Female.

Soold- Heaita- More-
tion, spouse. Attack, ing, tion. aponae.

Norval
Great Tit. 2

Great Tit
with Black
Head. 1

Great Tit
with all
Black
Under-parta. 2

Great Tit
with all
Yellow
Under-parta. 0

Blue Tit. 0

530

520

530

921

612

0530

3140

1620

0250

1130

Blue Tit 
with Black 
Ventral stripe 
as in Great 
Tit. 0



Table 37 . series A experiments, Frequency distribution of 
responses of Blue Tits to dummies. The aeries was begun 
at each neat within a few days of the atari of incubation. 

Dummies at 8 ft. from nest.

213

Response of aale.

Scold- Heaita* No_re- 
Attaok. ing, tipa. spouse.

Normal 
Blue Tit.

Blue Tit 
with Blue 
Head.

Blue Tit 
with Blue 
Under-parts.

Blue Tit with 
Black Ventral 
Stripe as in 
Great Tit.

8

0

Response of Female.

Scold- Hesjta- Ho re- 
Attack, ing. tion. sponse.

Normal
Great Tit.

Wood Warbler.

0

0

6

2

3

1

0

4

1

0

3

0



» Series B experiments. Frequency distribution of
responses of Great Tits to dumaies.

incubation at 3 ft.

Responses of Male.

Scold- Hesita- Ho re- 
Attack* ing. tion. sponse.

Won.ial 
Great 
Tit. 7 3 0 0

Great Tit 
with 
Black 
Head. 1500

Great Tit 
with 
Black 
Under- 
parta. 3100

Great Tit 
with 
Yellow 
Under- 
parts. 2202

Dummies presented during
from nest.

Response of Penal*

Scold- iieaita- 
Attack. ing. tion.

14 1

22 2

13 1

134

0



Table 3? . series B exijerijanents. frequency distribution of 
resjjonaes of Blue Tita to dummies. Dummies presented during

or the first '2 ^tays af ter hatchia^'"at y~t;t. fr^n^ theaeat.

Response of .-;.ale. 

Soold- Heaita- No re-

Response of Female. 

Scold- Heaita- Nore-
Attack, ing. tion. spouse. Attack, ing. tion. spouse.

Normal
Blue Tit. 2

Blue Tit 
with Blue 
Head. 0
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