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- | ABSTRACT

Territoriality and Breeding Biology of the Coot (Fulica atra(L))

¢ at Attenborough

Field work was carried out from August 1972 until August -
1974 on an area of 119 ha. of the Attenborough Gravel Pits
in Nottinghamshir.e.. A total of 135 territorial pairs were
monitored with referehce to size of territory, length of
laying season, clutch size, egg size, hatching and fledging
success and relationship ﬁth other waferfowl.
[' . Territory size varied from 0.08 ha. to 1.37 ha. with a
mean of 0.L6 ha. It was not correlated with clutch size or
breeding success. Both members of a pair defended the
territory. A minimum of 19 pairs are believed to have
remained on their territories for the whole of the study
period.

In both years the laying season lasted approximately
2.5 months: peak laying occurring from 2l April to T May.
It is confirmed that Fuiica atra in Europe is normally
single brooded. No correlation was found between egg size
and clutch size. In both years eggs laid early in the
breeding season were found to be significantly larger than
all o_i;her eggs. The incubation period was 23/2L days.

The mean clutch size of the 124 completed clutches

was 6.1 Io.ah eggs. In Britain as a whole the overall

mean clutch size was calculated to be 6.0 ¥ 0.08 eggs which

is significantly smaller (d = 23,06, P«0.001) than the .

of the coot in continental

mean clutch size (7.9 1 0.03
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A hatching rate of 49.3% was recorded and of those chicks
that hatched L1.0% fledged at approximately eight weeks.
Breeding success averaged 20.2% with a mean of 1;3 young
fledged per breeding pair.

Both parents build the nest, incubate the eggs and
feed and care for the young. Some young were still on
territory, with their parents, at 1l weeks of age.

Intraspecific aggression was noted throughout the
year, but interspecific aggression, aﬁart from that towards
the moorhen, only occurfed in the breeding season. It is
concluded that interspecific aggréssion is unlikely to harm

other waterfowl in the area.
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INTRODUCTION AND METHOD

Background, Scope and Problems of the Study

The field research was carried out during the period September
1972 to August 1974 and was aimed at increasing the ecological
knowledge avaiJ.able on the coot. A single study _é.rea of about 119 ha,
was selected at the Attenborough Nature Reserve, approximately 8 km.
south-west of Nottingham, within a complex of flooded gravel pits
extending over 300 ha. in the alluvial meadowlands of the River Trent
(see plate 1). These contain a large number of flat islands and the
depth of water varies greatly. At the time of the study the pits
were owned by Trent Gravels and 96 ha. was managed as a nature reserve
by the Nottinghamshire Trust for Nature Conservation Ltd.

Reasons for choice of the study area includeds
a) It was known from personal observations over several years to

contain a large population of breeding and wintering coot apd

had, in addition, been shown (BTO census figures) to carry a

large breeding population of moorhen (Gallinula chloropus) and

great crested grebe (Podiceps cristatus). In most years the

following also.breed in sufficient numbers to be of interest
with respect to possible inter-specific _aggression with the
coot; mallard (Anas platyrhynchos), canada goose (Branta

canadensis), little grebe (Tachybaptus ruficollis), tufted duck

(iythya fuligula), and the mute swan (Cygnus olor)(pers. obser.).
b) As the whole pit complex was wardened by volunteers it was

hoped that there would be little vandalism to affect the research
results - this in fact proved to be the case.

¢) The pits were one of the most intensively watched area in the

county and it is likely




d)

£)

.17
further research there, if not on coot, then on other water
birds.
A large amount of data on _the ecology of the study area had
been collected by Bell (1968), Catchpole (1970) and Hornby (1971).
The area was very well known to me and was within 5 km. of
my home.
The study would help to build up Imowledge of the biology of
the nature reserve: such knowledge possibly being of value
for reserve management and for monitoring changes both in
habitat and species.
Attention was concentrated on the breeding biology, although

limited observations were carried out during the non-breeding

-season. As male and female coot are alike in plumage and size, it

was hoped that observations would be facilitated by marking

individual birds with either coloured leg rings or numbered wing

tags.

However, even with the help of the Attemborough Ringing

Group, it proved impracticable to catch any coot. Given the lack

of obvious differences between the calls of the sexes, it was only

" possible to sex bii‘ds by their copulatory behaviour. In consequence

the sex of individuals could not be determined except in: -cases

where there was overt sexual behaviour in progress. It probably

would have been possible to trap adults on the nest while they

were incubating but this was not done to avoid adding to the dist-

urbance that my normal nest visits inevitable caused. Behaviour

was monitored from the mainland but nearly all visits to a nest

necessitated a boat trip.

The time spent at each nest was kept to a minimum but there
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were occasions when adults were kept away from the nest for fairly
(p to 15 minulrs).

fong periods; There is no direct evidence of birds deserting
because of nest visits but it is certain that in 197l the visits
directly contributed to the loss of at least one egg and probably
some newly fledged young (see page 157).

It proved difficult to cover all the study area in the time
available. As data were accumulating on breeding biology, it
was decided to concentrate on a more general study covering the
whole of the study area rather than on obtaining detailed breeding
behaviour on just a few pairs. This decision was based on the
fact that two continental studies already existed which covered
coot breeding behaviour in some detail (Kornowski . 1957: Wagner

Literature on the Coot

Significant studies on the ecology of the coot in Britain are
limited to those of Alley and Boyd (1947; 1950), Boyd and Alley
(1948) and Sage (1969). Alley and Boyd (15475 1950) gave data on
hatching and fledging success and parent-young recognition.
Their paper of 1948 discussed the problems of head coloration of
nestling coots and other nestling Rallidae. Sage (1962) presented
data based on observation over eleven years in Hertfordshire, on
population structure, nest construction, clutch size, hatching,
fledging and breeding success and causes of failure to hatch. He
also compared clutch size and hatching success in three different ‘
areas of Europe. Cramp (19L47) gave information on territorial aspects

of the coot in St. James's Park, London. Huxley (193L) provided |
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information on territorial activity. Other studies include those
of Ingram and Salmon (1935), Collinge(1936), Brown (1955), Hinde,
Thorpe and Vince (1956) and Kear (1965). Other original publications
concerning the coot in Britain are in the form of short.notes.

Major studies on the coot in Central Europe include those of
Kornowski (1957), Bezzel (1959; 1967; 1970), Wagner (1962), Havlin
(1970) and Blfms (1973). EKornowski (1957) and Wagner (1962)
presented full descriptions of many aspects of coot behaviour and
breeding biology in Germany. Both included data on clutch size,
but only Kornowski presented any figures for breeding success.
Bezzel's (1959) study, also in Germany, included data accumulated
over nine years on clutch size, egg size, laying dates and hatching
success. Havlin's (1970) study of coot in Czechoslovakia concerns
the length of breeding season and the degree of breeding success
over a ﬁeriod of ten years. Blims (1973) studied the coot in Latvia
between 1958 and 1971. His data are extensive and concern observa-
tion on 3,009 nests, 1860 clutches and 15,100 eggs of which 179k
were measured. He also dealt with migration, breeding biology,
interspecific relations, growth and development of the young, food,
mortality, etc. His data account for 61% of all the clutches and
65% of all eggs examined in Europe.

Kornowski (1957) and Wagner (1962) in continental Europe, and
Sage (1969) in Britain found that emergent vegetation, used for
cover and food, was an essential faétor in the breeding success of
the coot. Other studies on the breeding biology include Grimeyer
(1943), Nylund (1945), Lelek and Havlin (1956), Lelek (1958),
Askaner (1959) and Krauz (1968).




A further study of a member of the Rallidae valuable in
relation to this thesis is the series of papers by Gullion (195173
195253 1953a; 1953b; 1954) on the American Coot (Fulica americena).

Fqur of the five elements Gullion described as forming the basis
for the American Coot's display - body posture, wing arching, the
ruff and the f:_wontal shield ~-can all be recognised in the displays
of Fulica atra. The fifth element, the under tall coverts, which
ﬁre white in the American Cat, are black in Fulica atra and,
although these fegthers are used by Fulica atra in various displays_
connected t(ith alarm and aggression, their function is not apparent.
Gullion (1952.), however, suggested that the raising of the tail

when alarmed occurs in all Rallidae.

Methods of Study

a. Observations and recording of data

During the months of September to March, visits were made to the
study area and a census of the coot present was taken at least once
a month. The study area, for the purposes of these gounts only, also
:j.ncluded pasture land on the opposite side of the River Trent since
it was found that coot from_A'btenbo:ough cmssed the river to feed
on the gress (see figure 1). If disturbed, they would immediately
. fly or swim back into the Attemborough pits. Since repeated observa-
tions during the breeding season in this area on:!y disclosed two Pairs
of coot nesting on a small lske approximately L50m from the river, it
is spparent that the birds i_‘eeding across the river should be ;ggarded
as Attenborqu.gh—based birds. The data were plotted on a 1: 2500 _ ‘
scale map prepered by the Nottinghamsl_aire Trust fgr Nature Conserva=-
tion Ltd. from the most recent Ordnance Survey maps and aeriel ‘

o

photographs.
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The study area was inltially divided into six sgctions s A to
F (Figure 1), arb:j.tra‘:;‘-i?!.y delinéated in size and chosen for
convenience of visiting. ¥hen ‘the whole of the study area could
not 'pe_checl_ced at one time,.__sect:’_n.ons A and B were checked_together
and sections c,.. D, E and F were checked on the next visit. After
‘the breeding season of 1973 it became apparent that section D was
of minor importance, and.becausg it was 450 (_ii;f:@‘icult to'_regch
it was dropped from thgvs'tw.apart from an occasional visit.

Nest sitgs \].ocated in 1973 have been shown on the territorial map
(Figure 3) but these and &ll other date from this area have been
omitted from further consideration. _

Dur:!.ng March to August _the area was visited at least once every
two days., Particular note was taken of territoriel behaviour,
inter- and intra- specific gggressj.on,_ and breeding behaw_riour.
During thg tt_m brggding seasons, every tex_'xitoﬁd coot was checked
many times for possible breeding, and itis almost certain that all
the nests started in the study area were found.

Every territox_'ial pair was given an individual code based on
the section in which it wes located. Individually coded 'data
sheets! were 1'7hen £illed out in 'bhg field at each visit_ and a copy
was kept elsewimre_in case p_f an accident 1n the field. Information
was trensferred from_the__ 'data sheets! to a card index system-under
such headings as 'Description of the Young', "Mating!, 'Food!.
During, and at the end of the breed:.ng season, all territories and

nests were plotted on a 1 : 2500 scale map.
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Visits to nests were made in a two-seater rubber dinghy. This
provided a stable platform for recording at the nest and most of the
data required were obtained without leaving the dinghy. Nests were
generally located by watching from the land with 12 x 4O Ross
binoculars. The only area where this method of locating nests was
unsuccessful was a small section of Area A kmown as Beeston Marsh
(Figure 1), half of which was open water. Thc;, other half consisted

of a bed of narrow-leaved reedmace (Typhe a.ngustifolia) mixed at

its north-east end with broad belts of reedmace (Typha latifolia).

Beeston Marsh is a sheltered habitat and in early spring, the

Typha latifolia was sufficiently dense to make nest-finding difficult.

Later, as the Typha angustifolia developed, this too had to be

searched by wading. Fortunately it covered only .07 ha.

As the breeding seaso;1 progressed, the majority of the time
spent in the field was used to obtain data on aspects such as nest
size and structure, nest situation, laying dates and sequences,
egg size, clutch size, incubation period, hatching and fledging
success. These data were also recorded on coded sheets for later
analysis. All eggs were marked as they were found and the maximum
length and breadth was measured with a verr_xier ca.'.l.ipe_r to the nearest
o.1 mm. Each egg was marked with a number; when more than one egg
was present and the sequence could not be determined, then all the
eggs marked at the same time were given the same number. Marking
was carried out with a red felt-tipped permanent marker "el _Marka"
manufactured by Paper-Mate. The number was easily seen on the eggs
for ten or twelve. days and then the eggs were remarked. On one

occasion when the eggs of a nest were washed out by heavy floods
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one of the eggs marked ten days previously, was subsequently
recovered, after two days in the water, some 50m: from the nest
site. Thehumber was still clearly visible. Several other methods
of marking the eggs were tried buﬁ none had the necessary permanency.
After marking, the eggs were replaced in the nest with the marked
side underneath so that the marking would not disturb the parer_lts
on their return to the nest.
In order to assess territory requirements for successful breeding,
_the vegetation was mapped on a 1 : 2500 scale map. This was mainly
the emergent vegetation but also included some Salex spp. Chgnges
in the vegetation were monitored throughout but detailed mapping
(Figure 2) was only carried out in late May and early June - the
time of peak hatching.
A photographic record was made to illustrate nest site, nest
building, hatching sequences, development of the young and breeding
and ceremonial behaviour. Photographs were obtained using a 35 mm.

camera and 50 mm. and 500 mm. lenses.

b. Analysis of data

The maximum length and breadth of 7-60 eggs weke recorded.
Anslysts of the data resulting wer carried out on a Data General
Nova 1220 machine. Most of th‘e ;'exnajning statistical work, in
relation to clutch size, laying date, laying sequence, territory size
etc., was carr:i.éd out with the aid of a Litton Monroe 1_860 calculator.
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THE HABITAT

The Attenboro;gh gravel pit complex was designated a Site
of Specisl Scientific Interest by the Nature Conservancy in 1965.
Bell (1968), Catchpole (1970) and Hornby (1971) gave extensive
descriptions of the physical and dry land vegetational features of
the habitat. Bell also described the fauna of the pits and Hornby
the methods used to extract the gravel. General accounts of the
area (1968; 1975) Plants (1968), Birds (19695 and Invertebrates
(1970) have been published by the Nottinghamshire Trust for
Nature Conservation Ltd. Plate 1, an aerial photograph_dating from
1968, shows the main features of the area. Since this photograph was
taken, the section outlined on the Plate 1 overlay has had the
gravel extracted and this noﬁ forms part of the pi£ complex.

Figure 2 shows the location of the main plant species or families
nhlch were found in the course of the study to be of particular
importance to the coot.

(reed sweet grass)

Glyceria maxima is the dominant emergent vegetation on the study area.
N

It fringes many islands and it is also found growing in belts one

to two metres wide along much of the mainland banks. It is grazed
heavily, particularly in early spring, by the coot who seem to use
it more as a food source and for nesting material than as nesting
cover (Plates 2 ;3 and L illustrate these aspects).

Typha latifolia (reedmace) occurs widely over the study area, but

only in a few sheltered habitats does it form extensive:beds. It is
very important to coot as a food source and for nesting cover and

nest material. In sheltered habitats the previous yearts emergent

o







o u . |

Figiure 2 |

Co07 .

..70%






growth provides early nesting cover and nest-making material which
the coot exploits (Plate 5) .
Typha angustifolia (narrow-leaved reedmace) This is found in the

study area only in the area known as Beeston Marsh - it is important

in that coot use it for food, for nesting material and for nest

cover.

Phragmites communis (common reed) is found in several areas of the

reserve but in all except the Wet Marsh site (Figure 1), it is found
as a tdry! reed bed. Coot were never found exploiting the latter
habitat. .The wet Qhragmites bed was of importance to coot mainly

for nesting purposes.
Carex acutiformis (lesser pond sedge) This sedge was only found in

any quantity in two small island sites. Both these sites held coot

nests.
Juncus spp. Where Juncus spp. occurred as ¢lumps surrounded by water,

they were often used by coot as nesting sites. Juncus conglomeratus,

acutiflorus, inflexus and effusus were all identified as coot nest

sites of this type. Very often only a single clump would exist in
a territory and this would be used as the nest site. Dry Juncus
areas were checked for coot but as with the dry Phragmites areas

they never held any birds. (Flate 6).
~ Rumex hydrolapathum (great water dock) This occurred as a dense

floating 'mat! in the Wet Marsh area. Numerous small indentations
on the edge of the 'mat'! gave a very enlarged edge line. This
area in both years held a high density of i:reeding coot (Figures
3 and }j). Coot were seen to feed on the leaves, but this plant

was primarily used for nesting cover at Attenborough.
















Polygonum c':rl/zlli.L."l(m- (ampl;ibious persicaria) This occurs only locally

in the study area, but where it does, it is exploited extensively
as a food source.

In addition to these emergent species, Salix and Juncus were

found to be important as cover and as ax}chorage points for nests.
Coots were, however, never found to breed in areas which did not
have some emergent vegetation. Many coot on territory throughout
the winter did not attempt' to build until after the appearance of
a substantial amount of emergent vegetation, even though they had
'safe' Salix sites. This would again indicate the reliance of
coot on emergent vegetation for an adequate food supply. Table 1

indicates the nest site choices of coot in the study area. -

Recent chagges and Their Effects

The area covered by the pit complex increased from 100 ha. in
1963 (Bell 1963) to approximately 300 ha. in 1972. Although during
this time, the size of the reserve remained at 96 ha., the whole

gravel pit complex was wardened as if it were a reserve.
The overall ecology of the pits apparently changed little in

the period from the end of Hornby's (1971) field work in 1969 until
the commencement of this study in the autumn of 1972. One small
area- within the reserve of importance to the coot, known as Wet
Marsh (Figure 1), was however undergoing rapid ecological change.
Hornby (1971) mentioned how, since the breaching of the Wet Marsh
bank in 196k and its consequent flooding, the area was gradually
becoming wetter and less marshy. This process has continued.

Where-as in 1969 Glyceria maxima formed a hover fen growing as a

dense floating mat over deep water (Hornby 1971), by the late spring




3k

Table 1

Vegetation at Nest Sites

ERT - 9
No. of ¢ of No. of ¢ of
Vegetation Nests Nests Nests Nests
,Salix spp. 13 20% 20 Llig
Rumex hydrolapathum (great water dock) L —6% i 9%
Juncus spp. (rush) 14 214 6 13%
Typha latifolia (reedmace) 15 23% 5 1%
Typha a.ngustifoiia- (narrow-leaved reedmace) 1 1.5% 1 29
Acorvus:: calams (sweet flag) 1 1.5% 0 0.0%
Carex acutiformis (lesser pond sedge) 1 1.5% 2 I 4
Phragmites communis (common reed) 2 3% 3 %
Glyceria maxima .(reed sweet grass) 11 21% 3 %
Glyceria fluitans (floating sweet grass) | 1 1.5¢ 1 2¢
Total emergent végetation sites 53 - 25

Sample size 66 L5
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of 1973 this had been largely replaced by a floating mat of
R. hydrolapathum with several pure stands of G. maxima remaining

a
around its perimeter. It also conta;i.nedhsmall but pure stand of
Phragmites and a linear bed of T. latifolia (Plate 7).

Two months after the start of my field work the owners of the
pits decided, against the advice of the Nottinghamshire Trust for
Nature Conservation Ltd., to breach the River Erewash, south west
of the Reserve, in order that they could extract gravel from the other
side o£ this river. The Company had been assured by the Trent River
Authority, the predecessor of the Severn-Trent Water Authority, -that
the waters of the Erewash would continue to flow in the old chamnel
past the breach and would not flow into the gravel pit. Trent Gravels
consequently removed some 80 metres of river bank on each side of
the river. This enabled the Company's barges to convey the excavated
material from the west side of the River Erewash to their processing
plant on the east side.

Since the breach was made, water from the Erewash has, in fact,

. flowed into the gravel pit complex frequently and for prolonged
periods. This has caused constant mixing of the Erewash water with
that in the pits and éubstantial flooding has occurred on numerous
occasibns. It is now admitted by the Severn-Trent River Authority
that the water in the Erewash is f;requently heavily polluted by the
effluent from a local sewage works. A Nature Conservancy Council
report of July 1975 stated that, while no catastrophic changes had
yet occurred, there was no doubt that ecological alterations had
already taken place and that the mixing of Erewash water of the

present quality would lead to a progressive impoverishment of the







of the fauna and flora (N. Lewis pers. comm.). It is also
suégested that a further consequence is the raising of the ground
water level in and around Attenborough.

One remedial measure taken by the Company after consultations
uifh_ the Nottinghamshire Trust for Nature Conservation Ltd., was
to divide the pits by the raising of an earth bund. (Plate 8).
The bund, completed in October 197k, has effectively stopped the
water flow from the Erewash River and the southern pits into the
northern end of the nature reserve. In order to try and control
the water level in the southern pits, & new weir was put in a
short distance in front of the bund.

The long term effects of these major changes on, the coot is
hard to predict. The monthly winter counts (Tablelz) on the reserve,
made on Wildfowl Trust count days, indicates, in spite of the
remedial measure tfaken, an overall drop in the number of v.tinteﬁ.ng
coot gince the Erewash was breached. This drop in the wintering
coot since November 1972 was found to be highly significant.

(d = 4.90, P< 0.001). A possible reason for the drop in winter
numbers is the higher water level generally in the pit complex

and the heavy sweeping floods which from November 1973 pave
inundated all the pits periodically. Since the bund was built,
these have affected only the southern half of the reserve and pits.
The effects of these floods on the breeding coot will depend on
chmgeé it causes in the emergent vegetation. It was obvious that
the imanlfty of emergent vegetation which survived the winter was
Less over much of the area in 197k than in 1973. The effect of the

f£loods on the coot is complicated by the pollution now entering the
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pits. Both Wagner (1 9&2) and Buttiker (1949) pointed out that

the coot inhabits waters which are rich in nutrients and Wagner
agreed with Bittiker who stated that coot are "indirect beneficiaries
of eutrophication", and that thé species can be regafded as an
indicator of pra]lﬁted waters. If this were so, then the coot should
directly benefit from the organic pollution now entering the pits.

At the same time, the choice of emergent vegetation nest sites

could diminish if the flooding continues and if it reduces the
amount of emergent vegetation available appreciably.

The policy of management since the designation of the reserve
in 1966 has been to incfease the number of ecological niches
available in order to increase the diversity of the species present.
This policy has in the past probably had little effect o the coot
as management efforts have been concentrated on the dry land areas.
However, the placement of the bund has allowed the general water
level of the pits north of the bund to be controlled art:.f:.cially
by the manipulation of a new weir. |

The management policy with respect to this northern area is:

1) to leave uncovered large areas of soft mud to atiract
wading birds when they are on autumn and spring passage
along the River Trent.

2) to plant some wet areas with beds of Phragmites.

The effect on the coot of 1) will be almost certainly detrimental
and probably will act by:- a) reducing the amount of aquatic vegeta-
tion a&ailable in the winter; b) reducing the area of open water
in the autumn and the spring; c) possibly reducing the amount of

emergent vegetation in the spring. The long term effect of 2) will

o
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depend largely on the nature of the Phragmites beds that are'formed.
If they stay as wet beds then the coot will almost certainly benefit
greatly with respect to both food and nesting cover. If, however,
the hsbitats created are allowed to evolve into dry Phragmites beds
then it is unlikely that the:'coot will try to exploit f.hem’.




TERRITORTALITY AND BREEDING

Territorial Behaviour

In the following discussion a territory is defined, using the
criterion of Tinbergen (1957) as a 'defended area'.

Territorial Fidelity from Year to Year.

None of the research so far (Ruthke 1939: Kornowski 1957:
Blims 1973) has been able to show conclusively that a pair of coot
have over-wintered on their breeding territory. cramp (1947)
reported that a pair which had failed to breed in two successive
| seasons maintained their territory throughout the winter and were
still on territory yhen his observations ceased in mid-June. He
does not, however, give any evidence as to how he identified the
individual birds. The abandonment of territory and loss of territ-
orial activity in coot, brought about by ice or flooding was first
reported by Huxley (1934). Kornowski (1957) and Wagner (1962) both
recorded this type of breakdowm of territory accompanied by an
absence of territorial strife. Kornowski (1957) like Huxley (193L)
also recorded indivi@ual coot defending a section of their territory
. while the majority of their territory was jce-bound. The ability of
Rallidae to return to a previously occupied territory has been
demonstrated by Gullion (1953a) who found that experimentally removed
" ymmature American Coot returned to the territory of their birth from
distances of 50 km. |

At Attenborough territorial breakdown occurred on only three
occasions. Two of these cases occurred in winter when ice covered
large areas of water and the only ice-free areas were kept open by

the -gravel barges. Large numbers of coot were feeding together in
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the ice-free channels and on some nearby grassland. The third
occurrence was noted in early spring when the whole pit complex

was flooded to a depth --of over / m. The coot deserted the water
and spent most of the time feeding communally on nearby grassland.
In all th.reé cases the previously held territories were filled again
as soon as conditions returned to normal. It is beiieved, on the
basis of observational data, that the territories were re-occupied
by the original displaced pairs.

No example was seen where a coot abandoned territory because
of intraspecific aggression. Fifteen pairs failed to lay while
occupying a territory but observations suggest that this was
not caused by intraspecific aggression. The fact that a pair of
birds was unable to produce eggs did not apparently cause territory
abandonment (see Table 3 and fuller discussion in section on
Seasonal Flucﬁuation in Numbers). The non-laying pairs seemed no
more susceptible to domination by successfully breeding pairs than
laying birds.

‘It is believed that, at Attenborough, 19 pairs held their
territories over the study period of 2L months.' For many of these
pairs identical nest sites were used in both years, territorial
boundaries appeared to be the same, as did pa.r'ticular spots for
.preening and roosting. In some cases such as pairs E28, E! and
c1h (1973) even the feeding behaviour was distinctive. For example

¢he Foed lefr b
pair E28 spent many ho1_Jrs scavenging offA fisherma{ and eating grass
on the nearby car park; at the same time pair E1 would be feeding
on freshwater mt;ssels they collected by diving in the barge channel
(see page 265)_ fair C1l seemed particularly adept at feeding.in
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Table 3 :+ Abandonment of f;t.'.'erritory during the breeding season.

1973 Data

No. of Pairs abandoning No. of
Pairs on territory. Pairs on
Month Terr. at ' Terr. at
Start of| which which lost which lost| End of
Month |never laid all eggs all young Month
April [+ 0 1 0 h
May Th 0 3 0 n
June ' 2 L 0 65
July 65 1 0 0 6L
August 6L 1 0 0 63
1974 Data
April 60
May 60
June 56
July I

August 36




and on Salix bushes. They were seen at various times eating leaves
and catkins and were twice seen climbing about in the Salix bushes
which fringed part of their territory. Many-other coot had the
opportunities to exploit similar feeding situations but none were
seen to do so at the same intensity as the pairs mentioned.

Some coot, such as pair E15 in 1973 (Figure 3), apparently
remained faithful to a territory. throughout a winter and then the
following breeding séason, often constructing nests but apparently
never laymg any eggs. Pair E15 built three large nest sites, all
with substantial ramps and one with a nest cup, between the 20 April
and L July. The defended the area vigorously, both intra and inter-
specifically but never laid any eggs.

The coot for which there is other than behavioural or territorial
evidence regarding successful breeding in the same territory for
at least two years, is for the female of the territory designated

"Bl in 1973 and ‘1974. This female laid a series of exceptionally
large eggs (Plate 9) in both seasons and the probability of finding
two different birds in successive years on the saine territory that
laid egg‘é with mean lengths far greater than normal (see page 116)
is so small as to be negligible. It is assumed that this was the
same female coot on the same territory in successive breeding
seasons. |

Observations at Attenborough suggest that in mild winters in
England it is possible that meny of the coot which are either
successful breeders i.e. hatch eggs, or are non-breeders (do not
lsy eggs) overwinter on their territories. The unsuccessful
breeders i.e. those that fail to hatch eggs which have been laid,
ﬁ.sually abandon their territories in lateMay / early June' (see pagel3).
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" Seasonal Fluctuation in Numbers and Territoriality.

a. In spring and summer.

HOhn (1949) found non-breeding, non-territorial, adults present
throughout the breeding season. He did not state when he first
noticed them, only that by July 8 . at Feltham none had young and
at Slough on June 1y fifty coots were without a single young.

Sage (1969) in refering to the size of a non-breeding populations

at Hilfield Park Reservoir - Hertfordshire, suggests that the flock
included failed breeders from elsewhere. Wagner (1962) recorded
large flocks of non-breeding, non-territorial coot building up in
June and July. He made the staPement that a flock of coot
tincluding adult birds" began to congregate in June. (See Discussion
regarding the validity of this statement).

At Attenborough in the spring and summer of both 1973 and 197k
all the coot present in the study area were holding territories
but not all the territorial pairs finally bred (Table 16). The
study area also contained -many neutral areas (Figurés 3 and L)
which did not form part of a territory. Coot were rarely found
here but some areas of the gravel pit complex outside the study 'a.rea
 did contain a few non-territorial birds, the maximum count in May
1973, and May 197hl being 9 and 7 birds respectively. There was no
increase on these numbers in either June or July.

Although an early build-up of non-breeding coot did not occur
at Attenborough, some recent observations I have carried out at the
Wildfowl Trust refuge at Martin Mere, Lancashire confirm non-breeding
coot arriving during the breeding season. On a Sha. artificial mere
created in 1975, over 70 non-breeding, non-territorial coot were




47

counted on June 16 i~ 1976 (Plate 10). On the same date at least
five pairs of coot lad smell young on this water and several other
pairs were incubating eggs. The nesting coot were all holding
territories and the non-breeding coot were subject to agonistic
behaviour whenever they approached an occupied territory.

Analysis of the Attenborough data (Table 3) provides a clue
in 197k to the identity of the birds that make up the summer flocks
on non-breeding coot in other areas. Of the 75 pairs in 1973 that
held territories at the begimming of April, some 63 pairs were still
on their territories at the end of August. The birds that maintained
territories but did not lay had at least as strong a territorial
fidelity as birds that lay and subsequently lost their eggs or young.
Five pairs still had young birds on ferritory with them at the end
of October. During 197h, the rate which territories were abandoned
because of :t‘éilure to breed was much higher. Birds abandoning
territories invariably left the gravel pit complex completely,
whereas most of the successful coot remained on territory (with their
young) until at least late August. This study confirms the findings
of Nylund (1945), Wagner (1962) and Blims (1973) that late August
is the time that successful coot start to abandon territory.

The above study suggest that the majority of coot appearing
on some waters from middie May onwards, with a ra.pid increase in
numbers in June and July, are failed breeders from elsewhere.
Sage (1969) suggested this for some of the birds in these summer
ﬂoéks but the véry early dates for territorial abandorment for failed

breeders has not previously been documented.




b. In autumn and winter

The population of coot at Attenborough has fluctuated between
285 birds in September 1973 and 56 birds in September 197L. Uhereas
previous personal observations from 196l onward had always indicated
a large influx of wintering coot into Attenborough in the at-xtunm,
in September 1973 and September 1974 the overall population declined
as some territorial pairs and most of the independent immatures
nioved out and none moved in, leaving onlyg the winteﬁng territorial
birds (Table 2). Counts (Table 2) made since November 1972 by the
Wildfowl Trust indicate that this reduction is significant (see page37).

The BTP Common Bird Census figures for territorial coot and the
wildfowl Trust count figures for wintering coot, were checked for
any correlation (r = 0.67, P> 0.1) between numbers of wintering
" oot and the number of pairs on territory in the spring (Table L).
Although the correlation coefficient (0.67) was high the low
probability figure jndicates that there was insufficient data
available to make the correlation meaningful. Reliable i‘:Lgures on
the number of territorial coot in the years preceeding 1972 are
pot available (K. Corbett - pers. comm. ).

Establishment and Defence of Territory

The aggression associated with the establishment and defence
of a .territory by the coot is the most evident behavioural a(_:tivity
of the species according to Huxley (1934), Boyd and Alley (1948),
Kornowski (1957), Bezzel (1959), Wagner (1962) and Blums (1973).
Huxley (193L) and Kornowski (1957) have reported that the European
Coot often defend a larger territory in winter tl_xan it subsequently

utilises for breeding. This is contrary to the conclusion of
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Table L4 : Numbers of wintering coot and territorial pairs.

Monthly mean
number of
Date wintering coots Territorial pairs

(Sept_to March) (BTO Census figures)
1?71/ 7_2 1:‘33 50
1272/ 73 201 67
1973/Th 102 62
197/75 70 L2
1975/76 - 128 L6
1976/11 112 u
1977/78 78 NO DATA

# Calculated by finding the mean of the sum of the counts from
September to March (see Table 2).
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Gullion (1953a) on the American Coot which he found defends a
winter cone area and then expands its territory as the breeding
season approaches.

On the continent many workers (Huber 193L: Ruthke 1939:
Nylund 1945: Kornowski 1957: Melde 1959: Wagner 1962) have attempted
to ascertain whether 6r not the coot is paired when it arrives on
territory. The only display to be associated so far with pair
formation (Kornowski 1957: Wagner 1962) is concerned with mutual
preening. Ruthke (1939) believed that the males arrived on territory
first but he was unable to distinguish between the sexes. .He also
failed to observe any behaviour he could place as part of the pairing
ceremony. Wagner (1962) found, contrary to Kornowski (1957), no
evidence that coot were paired when they arrived on territory. Nylund
(1945) stated of the two pairs kept under 'special daily observation!
that 'before the nesting season prope.f, thé male and female do not
show any interest in one another, although living in the same
territory!. |

Kornowski (1957) and Wagner (1962) in describing the territorial
behaviour of European Coot used the same terminology as that used
by Gullion (1952 ) to describe Fulica americana. I also have used

Gullion's adjectives, which are underlined, to describe eigl\_# aspects
of behaviour of Fulica atra that are similar to that of the American
Coot.

The territorial coot at Attenborough regularly patrolled the
boundaries of their territories. Boundaries were apparently fixed
in relation to points of land, small islands, elumps of, or breaks
in the emergent vegetation, and obstacles in the water. These were,

in most cases, fairly easy to recognise and map as the birds at




51,

Attenborough patrolled (Plate 11) whenever they were swimming
near their boundary.

When a coot charged very rapidly its neck was sometimes awash
with water (Plate 12). If the charge alone was unsuccessful in
turning aside the violater of the territory, then the coot usually
rose into the splattering display in which the bird runs across
the water with flapping wings. If the object of the display waé
another coot then usually it turned and retreated in a similar
menner (Plate 13). If this happened the attacking <;oot usually
subsided into the water within a few m. )

Paired display (Plate 1k) was again easily identified in coot
and it proved to be one of the most useful means of identifying
territorial bounc_ia.ries. Two or more rival coot me-eting on a
territory boundary would go into paired display, ffhe wings are
arched high over the back and the birds slowly moved around one
another. The display apparently subdued hostility so that fighting
did not occur. However, it only reduced hostility levels when it
happened on territory boundaries. ,

My observations on paired display (Plates 15 and 16) on Fulica

atra is the same as Gullions (1952%) on Fulica americana. Paired

display is aggressive, and not sexual ., behaviour.

Fighting was the final act in the establishment and defence
of territory. I alway‘s found it occurred when the resident coot
did not receive a retreat response from another coot which was seen
as an intruder. Fighting also occurred (as also noted by Klomp
(1 972)) when the threat by the resident bird caused the intruding
coot to retreat but even in retreat it was closely pursued until

it turned to fight. Although fighting appeared to be vicious it
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was usually soon over. The vanquished coot was often forced to
escape underwater and once, after a particularly violent encounter,
the winner pursued the loser under the water, both birds breaking
the surface on three separate occasions. Fights usually started
with just two birds but as with other coot displays, especially
paired display, the respective mates are often pulled into the
conflict. One such fight started with both birds charging, going
into paired display, and retreating each into their own territory
and then one bird charged again and fighting started.

There was much calling from both fighting coots, this 'immediat_ely
brdught in a third bird and the paired birds started to give the
single bird a buffeting. The single bird's loud calls brought in
the fourth coot at a splattering run. Just as this bird approached,
the three fighting ct-aot broke apart. The incoming bird attacked
its own mate, as if it had mistaken it, for several seconds. . As
fighting ceased all four_birds went into paired displa;f before
returning to their own territories.

That there has to be a recognisable threat to the bird on
territory by the bird that trespasses, was suggested by the behaviour
of three territorisl pairs towards an injured coot. This bird wes
seen struggling in some reeds in late April. - It was caught very
easily, it apparently could not dive, fiy_ or walk. Its legs hung
uselessly but there was no obvious injury; when released it moved
away across the water using its ﬂ_ings to propel it; the legs trailed
like rudders behind it. As it passed through tﬁe territories of
three pairs of coot they went into the chawge position, two pairs

actually splattering into the attack. The injured bird attempted
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to evade them but it had little control over its direction and
it pursued a very erratic course through the territories. All
the birds on territory approached closely to the injured bird,
one bird actually buffeted it as it dropped out of its sp1a£teﬁng
run, and appeared to be about to attack. Each coot in turn,
however, suddenly ignored the injured coot and returned to normal
territorial activities. Paired display was not evident from the
territorial birds and I can only assume that the injured bird did
not give out the normal threat stimuli and that, therefore, the
normal threat response was not evoked from the birds on territory.
During swanning (Plates 17, 18, 19 and 20) the coot arches
its wings low over its back, lowers its head and raises its neck
feathers. The white stripe down the leading edge of 1':he wing and
the white indistinct tips on the trailing edge of the secondaries,
help to create ‘bpe j1lusion that the bird is larger then it actually
is. Swanning was only seen used in interspecific situations, '

against the brown ré.t (Rattus norvegiC.us)once; the canada goose

three tiﬁes, the mallard and the great crested grebe several times.
It was also seen in defence of eggs or small young.:,'_ Plate 7 shqws
both birds of pair A1 in 1973 defending their eggs against men by
swanning. When swanning did not succeed in driving away the intruder,
both birds of this pair retreated for about five m.. and started
displacement feeding. .

Plate 21 shows . 2 a coot from A1 in 197l (almost certainly
the seme bird as was on this territory in 1973 and featured on
Plate 17), swanning at a colleagueWwho is checking the nest.
Although the male did on occasions help with this defence (Plate 22)
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it was neyer as pugnacious as the bird presumed to be the female.
The 'female' never attempted to press any attack to the point of
making physical contact but she did, on at least three occasion’s
in 197k, start to churn the water as she moved parallel to the
nest at a distance of 5 or 6 m. When churning failed, .she joined
her mate and resumed diétraction feeding about 12 to 15 m. away. |

Coot have been recorded as pressing home an attack on Man when
swanning has failed to drive away an intruder, Hawkins’ (1932)
reported that on three separate visits to a nest, an ault coot
frequently struck him on the leg and hand and even climbed up him
as he investigated the nest.

Churning (Plate 22) a vigorous. pounding of the water with both
feet which _raises the coots body out of the water as f.he.bird moves
backwards, is usually used when swanning fails to displace an
interspecific aggressor. It was, however, recorded w.i.thou:b swanning
when I suddenly came upon a brood of four day old coot feeding with
an adult on the bank. The adult immediately jumped into the water
and started to churn calling with very high pitched notes to the
young. Churning continued while the adult retreated from the bank
taking the young with it. After covering about five m. the bira
dropped on to the water and led the young away. cm:m.& following
swanning was seé.n in an attempt to defend a nest, of¢|zipping eggs,
by the pair &4 in 197h. The nest had been approached across open
water in the dinghy and both adults retreated about ten m. behind

the nest. As the eggs were checked one of the adults came within :

4 m. of the boat and started swanning. Swamning continued for the

two minutes it took to check the eggs but as the boat was moved

away from the nest, the birdi:commenced churning the water. Paddling
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towards the bird caused &t to retreat for at leastlen m. by
churning, all the time maintaining a constant distance between us.
Suddenly the churning bird dropped on to the water; turned and
fled in a splattering run. The run lasted some 45 m. and took it
across the corner of another territory, the owner of which pursued
it for several m.
Churm.ng was als‘o used during interspecific aggression by an

F2 adult on 4 June, 1973. Both coots were feeding small young on
the edge of the marginal G. maxima .when a brown rat swam towards
the group. The rat was about 1 m. 1nto the c.Jpen water and some

3 m. from the young coof. when one adult coot suddenly charged at
the rat without any previous warning that I could discern. The
coot appeared to strike the rat in its back and pushed it under
the water, the next moment the rat was on the bank having crossed
at least 0.5 m. of G. maxima. The coot pursued it into the
vegetation for a short way and then jumped back into the water.

As the rat moved along the bank behind the vegetation the coot
moved parallel to it in the water stopping to churn the water every
few seconds. Again the rat appeared on the water's edge and the
coot raced in to churn and then attacked. The rat fled inland but
the coot stayed for several minutes calling and patrolling the
water's edge before rejoining its mate.
| The above observations on ¢hurning behaviour do not confirm
Gullion's (1952*) comment that it is "primarily a displacement
activit:}". It was always recorded as a hostile action aimed at
' driving away an interspecific intruder.

Although coot defend their territories vigorougly against ‘

o
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intraspecific intruders, many large winter territories were
compressed (Huxley 193L) as the breeding season progressed. Other
large territories were held intact throughout the year.

An eﬁample of a compressible territory was that of the pair
EB in 1973. From the start of this study two birds were showing
agonistic behaviour towards cher coot over half the Wet Marsh
area. At this time pair E8 was trying to defend an area that
subsequently held four other breeding pairs, as well as a neutral
area. During the winter months the two resident coot were seen
many times making aggressive @s at other coot that were feeding
in the area. These acts of aggression, however, were not continuous
and on many occasions other coot would be tolerated throughouﬁ
the whole area and even within the area that subsequently comprised
E8 breeding territory. At other times » both birds would suddenly
start to drive other coot from the area. On one occasion (January
1973), one bird was watched for LO:minutes while it drove seven
other coot out of the Wet Marsh area into the open water of Clifton
Pond (Figure 1). By mid-February, however, aggression was declining
and by the middle of March, three other pairs were occupying
territories. The female of E8 started to lay at the beginning of
April as did E12 w}ﬁle E10 and E11 had eggs by mid-April. A fourth
pair E16 then finally 'carved' out a territory and .had a complete
clutch by 8 Mey. A similar situation occured in 1974: EB pair
remained on territory throughout the winter of 1973/7L while all the
other coot, that held breeding territories in close proximity to
E8 apparently gave up defending their territorisl boundaries and
were mixing freely over the whole area (other than the territory of
EB). Thé EB pair behaved exactly as in the winter and spring of




1972/73 in that they fought for and held large areas of the Wet
Marsh, only to relinquish it again as the breeding season progressed.

Many of the territories which were not compressible were
larger than average and were held in bays or 'anchored' to large
islands. In most cases this cut down the length of territorial

boundary to be defended. The largest territory in both years, E28
in 1973, E1 in 197h, was a territory of this type. Although this
territory in 1973 was 1.25 ha. and the overall coot breeding:
popuiation was high, the resident coot only had to defend a water
boundary of approximately 110m. In 197l when the overall poptﬁation
level was less, they extended their territory by 0.12 ha. (an increase
of 8.7%) but to do so they had to defend a water boundary of approx.
170 m. (an increase of 65.0%).

The larger territories were all in more open areas with little
emergent vegetation. These territories apparently attracted very
1little hostility from territory seeking coot. This is thought to
be because the birds seeking territories spent more time trying to
win terriféries in the areas with more emergent vegetation. It
was in areas with large amounts of emergent vegetation that most
aggression was noted and that territories were at their highest
densities.

Aggression at Attenborough occured in sll seasons but in winter
such aggression was always associated with pairs still holding
territory and was almost always intraspecific. The only inter-
specific aggression seen in winter was towards the moorhen.

New territories were established in the spring by both birds of a
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pair. During the time the territory is maintained it is defended
by both adult coot.

Almost all the distinctive behaviour of the coot is aggressive
in charactér, apart from the behaviour associated with mating and
care of the young. The only behaviour which is recognisably not
aggressive and which occurs throughout the year is nibbling..

Nibbling (Plates 23 and 24) is usually carried out after the
two adults have been apart for some time. It may be only a momentary
gesture or it can last for several minutes with each bird taking
it in turn to nibble the other around the head and neck. It takes
place on land or in tﬁe water. |

As the paired coots at Attemborough approached one another on
the water they normaliy turned a circle, gradually getting closer;
one then usually turned its head on one side, at the same time
lowering its bill. The other bird, at this inciting behaviour,
usually started to nibble in the feathers of the head and neck of
its mate. The bird being nibbled appeared to push its head at the
beak of its companion and actually dictated which part was to be
dealt with next. When the nibbling bird wanted reciprocal treat-
ment 1t stopped nibbling and pushed its own neck or face at its
compani;m - it was sometimes several seconds before any notice was
taken of this change of behaviour. On several occasions coot were
seen to come together, one going into the submissive posture
which was used to incite nibbling, only to be ignored by its
compenion. Normally when one bird broke off they both turned
and swam away from one another without any further ceremony.

Nibbling was seen on land on the 16 August 1974 by the El pair.
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Both birds were standing on the mud when one lowered its head
until the bill pointed directly downwards end the neck feathers
became rufflied. It then pushed its head and neck at its mate. But
the other coot went through exactly the same process mtﬂ both
birds stood facing each other with lowered head and ruffed out neck
feathers.. They stood like this for approximately 90 seconds before
one bird raised its head and started to nibble the head feathers
of its companion, gradually working around to the neck feathers.
After sbout a minute the one being nibbled just stepped away into
the water and swam off. The other bird started to preen itself
without any sign of further ceremony. (Later in C1 area two
moorhens were observed standing on the bank in almost identical
 positions except that they remained facing one another for several
seconds after one bird had nibbled around the face of the other).
Only on two occasions was nibbling seen to be associated with
any other recognisable unit of behaviour. On 25 August 197L, the
birds from C3 area (Figure L) were in the abandoned territory of
C1 pair. One of the adult coot swam to the base of the ramp of the
old nest of C1 pair. It started to preen on the base of the ramp,
pulling out a feather it climbed the ramp and placed the feather in
the nest .~ however the wind blew it out. The bird then turned and
faced down the ramp towards its mate now swinming at the base of the
ramp. The bird on the nest started to stamp (see section on nesting
behaviour) in a desultory manner. The swimming coot then came on
the ramp, the two birds were facing each other and they started to
preen themgselves. Both stood fully upright and preened their breast

feathers; as they did this they seemed to make an effort to show

o
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their neck feathers to one amother. The bird at the base of the
ramp climbed up the ramp and offered its head in the bowing attitude
to its mate. Both birds then nibbled at each other for 6 minutes
working around the face and the back and side of the neck. At last
the first bird on the nest stopped nibbling - the other bird
immediately pushed in on it, bowing its head and apparently trying
to incite it to continue. The bird which had stopped however,
sidestepped and walked down the ramp into the water. The bird
still on the nest started to preen and remained preening for 25
minutes. (At this time two immature coots which had hatched on
the 1 June (89 days old) were still in the territory.)

'_l‘he other occasion when nibbling with other recognisable
behaviour was observed was on the 4 April 1974 in E2 territory. The
female (presumed) was sitting on a clump of Juncus spp. when the
male came up behind her and attmpted to mount her. The female,
however, pecked at h:.m and started to swim away. The male followed
closely and the feméle kept turning her head to nibble him around
the head - the male responded by nibbling the female also. They
proceeded across the water like this for about 15 m. before the
male turned and swam away.

The observations that nibbling occurs throughout the year
confirm the findings of Wagner (1982) who recorded that he saw it
onee in October and also recorded it as-a frequent oécurrence with
some yourig coot he reared, until by the age of six months, only
the male was being nibbled.

Nibbling is carried out infrequently but throughout the year

at Attenborough. Obgervational evidence supports the view that it




is concerned with pair bird maintenance behaviour. It could be
involved with pair formation as well, but observations to support
this view were not obtained as, by the time they were seen at
Attenborough, all the birds seemed paired.

Wagner (1962) suggested that the actual aggression shown by
coot in establishing and maintaining a territory could in itself
be behaviour associated with pair formation and meintenance. The
difficulties of testing this theory under field conditions made it

beyond the scope of this study.

Size of Territory
| Cramp (1947) mapped eight territories in 1943 in St. James's

Park, London; sizes ranged from 0.12 ha. to 0.4l ha. Askaner (1959)
mapped 20 territories in Sweden, mean size was 0.25 ha. with a range
of 0.08 to 0.4T7 ha.

Not all the territories at Attemborough were mapped - the most
difficult ones to map being those adjoining neutral ai'eas.
Because of the neutral area, border conflicts of an intraspecific
nature were few and thus the opportunity for plotting agonistic
behaviour were much reduced. The main mapping effort in 197L was
on areas that had already been covered in 1973. Mapping covered
56 territories in 1973 and L3 in 1974 (Figure 5). The mean
territory size in 1973 was O.hls * 0.0k ha. and in 197k 0.48 * 0.0k ha.
Territory size varied widely: the smallest was that of A3 (1973)
with an area of 0.09 ha., the largest was some 15 times larger at
1.37 he. (pair Bl in 197U).

The largest territory (E1 in 197L) had only a very small amount (

of emergent Glyceria maxima: it did however have 3 small clumps of

o
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Juncus, and several small islands. The Juncus and the islands
provided the nest sites, but natural food appeared to be in short
supply in the uinte.r months and these two birds spent many hours
on the bordering car park eating grass. Their territorial area
was 2lso a prime location for the visiting fisherx;xen and a first
stopping point for the public that visit Attenborough in large
numbers. Although it is impossible to quantify the amount of food
made available to these coot from the fishermen and the public it
must have been considerable throughout the year.

There is evidence that it was this additional food supply, and
not the large territory, which was the reason for these birds being
one of the most successful pairs over the two breeding seasons.
They were the first birds to lay in 1973, rearing two young from
eight eggs. In 1973 they also attempted. a second brood - a second
clﬁtch of seven eggs was incubated for 20/21 days before being lost
in a Qery heavy flood. They defended their territory throughout
the winter laying again on 10 Apr:ll 1974. From seven. eggs they
reared four young to an age of 56 days - 3 of these young still
being on territory with their parents at 90 days.

-Gramp (19L7) found that an attempt to breed in a territory
of 0.12 ha. was msuccessful!.. Askaner (1959) recorded successful
breeding in territories of 0.08 ha. and 0.09 ha. although these
territories were in an area where artificial feeding took place.

At Attenborough the smallest territory with successful breeding
(Teble 5) was 0.09 ha., the clutch size was four eggs with a 100%
hatch and 508 fledgling success to at least eight weeks

Kornowski (1957), Lelek (1958) and Wagner (1 962) all believed

that e coot's territory size was governed by the amount of food
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The Relationship Between Territory Size, Clutch Size
and Breeding Success.
1973
Area Code Territory Size Clutch Size 4 Breeding
1st. Complete Success
Clutches only.

A3 0.09 k 50
A2 0.12 6 NIL
ElL 0.11 5 NIL
E13 0.1k 9 22
A5 * 0.1k 8 25
A6 0.16 5 Lo
E16 0.17 6 NIL
B 0.20 8 62
Al 0.21 6 NIL
C11 0.21 6 17
Bl 0.22 8 37
BE12 0.22 6 33
B9 0.2 6 NIL
Al 0.2 6 NIL
B2 0.26 L 50
ES 0.26 L 25
ES 0.26 5 ko
E10 0.27 6 NIL
Bl 0.27 é 17
c5 0.28 7 NIL
cl 0.29 7 28
E17 0.29 5 20
c7 0.32 5 NIL
E20 0.32 h 4]
BS 0.36 9 22
By 0.36 6 17
A8 0.42 6 17
EN 0.42 L 25
E19 O.kh 7 14
B22 0.L46 7 43
c1k 0.48 7 L3
c15 0.48 b 25
AT 0.48 5 Lo
E32 0.50 7 NIL
B6 0.53 5 ko
B3 0.5h 7 29
A9 0.54 6 33
B8 0.58 5 20
E30 0.64 6 NIL
c2 0.6 7 57
Bl 0.70 7 57
A10 0.70 10 50
c8’ 0.79 5 20
B1 0.81 L 50
BT 0.8L L 25
c9 0.89 7 1
c10 0.98 5 20
Z B z 5
c 1 .1

E28 1.25 8 25
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it produced. This could account for the fact that as the season
pﬁgeéées s and more emergent vegetation becomes available, coot

. will sometimes relinquish areas of its territory to other territorial
seeking coot (see page. 60 ). |

a) In relation to egg laying and clutch size.

There was no- evidence of any comnection between failure to lay

and the size of the océupied territory. Coot which did not lay

eggs held territories of 0.12, 0.32 and 0.95 ha. in 1973 and 0.32 ha.
" in 197L, the mean being 0.41 and not materially different from that
of the population as a whole. Observational logging did not suggest
~ any factor which could have caused the failure fo lay eges. Neither
was there any apparent difference between the vegstation of a
territory in which eggs were laid and one in which no eggs were laid.
The relationship between territory size and clutch size (Tables 5
and 6) was investigated. Tho correlation cosfficient of 0.0k wes
not significant (P> 0.1) and there was no evident relationship
between territory size and clutch size (Figure 6). .

b) In relation to breeding success. |

Individual breeding success, based on the number of young
surviving to the age of eight wecks, as a percentage of the eggs laid,
was calculated for each mapped territory in which first full clutches
were laid (Tables 5 and 6). The data were then examined to check
the relationship between territory size and breeding success. Both
years data, 51 territoriesin 1973, L2 territories in 197k were
examined independently (.r = 0.09 and 0.23 respectively) ‘and combined

r='0.13, P> 0.1). There was thus no apparent correlation between
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Table 6 The Relationship Between Territory Size, Glutch Size
and Breeding Success.

197
Area Code Territory Size Clutch Size ¢ Breeding
1st Complete Success
Clutches only

A3 0.14 9 56
E19 0.14 6 NIL
Ah 0.16 6 17
E6 0.19 9 - NIL
E7 0.19 9 22
Al - 0.21 5 NIL
c2 0.21 7 NIL
B2 0.22 7 . 29
EL 0.23 7 29
BL 0.26 6 33
BS 0.27 8 50
B8 0.31 3 NIL
ES 0.32 (3 NIL
E3 0332 8 38
c9 0.32 5 NIL
E13 0.35 7 29
c6 0.36 N NIL
E22 0.37 5 NIL
B16 0.1 5 NIL
A2 0.L5 6 17
A7 0.45 8 25
ch 0.46 7 1
c3 0.48 6 50
c7 0.48 6 17-
ES 0.49 6 NIL
A8 . "~ 0.h9 5 20
B3 0.54 7 1
E9 0.57 10 30
c1 0.6 6 NIL
A6 0.65 6 33
E20 0-67 9 1
A9 0-70 6 33

. B2 0.7 6 ) 17
c5 072 6 NIL
B o g NI
El .
B6 98 5 10
7 0-54 9 NIL
E2 1.20 9 Ll
E 1.37 7 57
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territory size and breeding success.

Distribution of Territories

Distribution of territories over the study area was very
variable, Figure 3 and L show the distribution of territories in
1973 and 197L respectively. If the territory was not eccurately
mapped then an estimated territorial outline has been included in
order to show all the known territories. Nest sites are marked
with an asterisk. All the territories at Attenborough gave the
birds access to at least some open water. In two territories,

B2 and Bl in 1973, this was limited to 30 and 21 sq. m. of open
water respectively by the end of their incubation period. All
territories had some emergent vegetation. Many areas which did
not have territories also contained marginal emergent vegetation,
usually G. maxima. ‘ )

Within the very densely populated Wet Marsh area there were
two neutral zones in both 1973 and 1974. There was, however, no
obvious difference in the overall vegetation types and quantities
between the zones carrying territories and the neutral areas. In
each year the neutral areas were of a size similar to many territ-
ories. Although no quantitative measurements were made in the
Wet Marsh area it was obvious on purely observational evidence
that this small section of the study area was the most productive
of the vegetational types associated with the coot at Attenborough
(Plates 25 and 26 and Figure 2). The area also had open water,
the one apparently essential ingredient for a coot territory. If

food availability does govern the size of a territory so that the
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more food produced the smaller the territory (Kornowski 1957),
the Wet Marsh ares with its abundant food should have had smaller
territories, as was in fact observed.

Besides the seven pairs of breeding coot, the Wet Marsh area
of 2.3 ha. held in 1974 one pair of mute swans, three pairs of
moorhen, at least four pairs of great crested grebe, one pair of
little grebe, two pairs of mallard and a probable pair of water
rail (Rallus .&quaticus).

Kornowski (1957), Sage (1 969) and others found that breeding

coot suffer greatly from nests and eggs being destroyed by the
action of waves across open water. At Attenborough the areas
which were very sparsely populated by coot had few islands and
little emergent vegetation and the areas were very prone to wave
action. Losses at Attenborough because of swamping by wa-ves were
almost negligille, the coot using more sheltered territories for
breeding. In the open water areas coot were unable to find sites
to build their nests which were safe from possible mammalian
predators or disturbance by man. Over the two breeding seasons
only five nests were found which could be reached by wading. Three
of these nests did lose all their eggs, probably to human predation.
Selective pressures on the coot from hman disturbance, accidental
destruction and vandalism, were severe during the breeding season
and probably enough to account for the placing of many of the nests
in open but inaccessible sites. Many of the sites actually chosen

(Corvvs cotone ),

normal predators of the_ coot, the fox (Vulpes .vulpes)., carrion Crow,

for nests were more Sisceptible to predation pressure from the
|
|

magpie (Pica pica) and pike (Esox lucius) than if the nests had

o
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been placed in the available marginal vegetation of G. maxima.
However, the marginal vegetation at Attenborough was rarely over
2 m. wide and human vieitor pathways usually ran very close to
the edge of this strip of vegetation. Plate 27 shows a typical
stretch of the pit banks in the coarse fishing season. As night
fishing is alloﬁed at Attenborough and it is possible to have
some areas of the pit banks being fished con't;im_lously, human
pressure make it virtually impossible for any large birds to
utilize the marginal emergent vegetation strip for nest sites.
Consequently, if an area had no islands or clumps of vegetaion

offshore its use by the coot for breeding was severely restricted.

Mating Behaviour and Nest Characteristics.

Mating

Wagner (1962) recorded coition on water on one occasion only.

He gave, as has thn (19L9) a brief description of mating behaviour.
Wagner (1 962) implied, and thn (19L49) stated, that the male coot
retains his balance on the female's back by wing flapping and

that he does not hold onto the feathers of the female's head as
ducks do. Nylund (1945), Kornowski (1957) and Lelek (1958) have
discussed mating with respect to its timing within the breeding
sequence.

I observed mating take place several times on land but only
once in the water. A major problem in observing coot mating behaviour
was the lack of pre-coition display. However mating was usually pre-
ceded by the male following the female closely across water. The
female on reaching land submitted by crouching down and the male
mounted her from the rear. Balance was maintained by wing

flapping and sometimes by the grasping of the female's neck
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or head feathérs.

Only on one occasion was the female seen to _i_ﬂit'ié.te' nating.
A Pemale éﬁah&ing on soft mud was joined by her mate; the female
jmmediately walked forward and pushed her breast at the male. The
pair stood very close for several seconds before the female turned
round and crouched down in front of the male. The male mounted
her from the rear.

The mating sequence nomally lasted for about 30 to LO seconds.
It was proceded by loud calls on one occasion and soft calls as
mating was taking place were heard on several occasions. In all
the observed mating attempts, the mounting of the female was from
behind her tail.

..The observational evidence on mating behaviour did not confirm
the findings of Hohn (19L9) that the males do not maintain their
balance by holding onto the female's head or nape. Mating was
observed eight times and on four occasions head or nspe grasping
by the male was part of the behaviour pattern.

Nest Site Selection |
Although Kornowski (1957), Wagner (1962), Sage (1989) and

Ravlin (1970) gave emergent vegetation as the chief nest site there
are also several records of the coot nesting in other sites.
Burkill (1933) recorded that he found five coot nests under willows,
while Wagner (1 962) also mentioned one nest unﬁer a willow. Dry
land sites have only been ‘fecdrded infrequently, Oldham (1935) and
Ruthke (1951), ;. Wagner (1962). ' .: found one nest 30 m. from open
water. |

Sites selecteéd for nests (Table 1) were very varied within
both years and the pattern of selection:'varied greatly between the
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two years. Teble 1 shows that the proportion of coot using emergent
vegetation for nest sites dropped sharply in the 1974 breeding
season while there was an increase in the number of pairs building
under or on Salix g@ﬁ ). A2x2 ?{z test comparing §_gl_§ sites with
sites in emergent vegetation shows this shift to be highly
significent (P L-é:.01 ). Reasons for the variations during the two
years have been considered in the Habitat section (see pages 33 tol0 )
Further data collected on 31 July 1976 and by personal commmnication
(K. Corbett 1978) are used to augment the data given in Table 1,
and to examine in pages 167/171 the vegetational changes occurring
at Attenborough and the possible effects on nest site choices and
breeding success.

Many nests were placed partly in the open and, because of the
island situation, many of these were successful. But only one nest
was built completely in the open, this was a floating nest made

of the leaves of Acorus calamus. The eggs were almost certainly

ost due to vandalism. When found, on May 1973, it contained 3
eggs but it was empty on 28 May when it was found floating against
the bank. This nest, the only floating one found, was still afloat
on 10 June (Plafe 28). ) o

The island nests at Attenborough were generally placed under
bushes of Salix spp. These were on small islands and were open as
far as viewing by humans was conce_rned.' However, for x_namnalian
predators the sites would in almost all instances:hive-necessitated
a swim and the predator would have had to reach the nest contents
from the water. @rows and magpies would have had to approach from

a low level, as almost all these nests had a dense tree canopy above

then.
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Thus, while the open sites were probably more attractive
propositions for attaéking predators if only because the nest sites
were so visible, the actual success of these attacks was probébly
low. Adult coot in the breeding season were seen to defend their
nest successfully against both crow and magpie and losses to these
two predators were pi'obably confined to very small young when they
first left the nest and started to wander away from their parents.
The role of the fox as a p;_'edator at Attenborough is difficult
to assess. At least one pair of foxes bred in the study area, and
occasionally they were seen swimming between the islands. The
first clutch of eggs of E5 in 197k were almost certainly lost to
a fox (fox footprints being found in the mud leading to the nest)
but no other coot eggs are known to have been lost to this mammal.

From ‘observations at Attenborough it appears that coot are
able to exploit most types of vegetation as nest sites if it is
in, or gives immediate access to, water. Only one site at
Attenborough did not fit this category: nest C7 in 1973 was placed
on a smsll island two m. from water (Plate 29).

At Attenborough a prime factor affecting the choice of a nest
site appeared to be the availability of some of the previous years
emergent vegetation. This preference with respect to nest site
selection was also noted by Bl;'nns (1973). The success of the open
sites at Attenborough is contrary to the findings of Sage (1 9_6.9)
who recorded that nest built in the open "invariably came to
griefn. |

Plates 30 to 36 illustrate various nest sites used at

Attenborough over the two years of this study.













Nest Materials

The materials used depended on the vegetation o be found in
the territory. Very rarely was only one type of :plant used, the
exception being the nest of pair E13 in 1973. This was'lsituated
in a bed of Phragmites and was constructed entirely of this plant.
Eventhe nest ¢up lining was made of Phragmites leaves.
| ﬁosf coot nests have a strong base of thick twigs on top of -
which is added the predominant vegetation of the territory. The
base could be composed of sticks as long as three m. and sticks
of two m: are freqient. On top of this might be & base of Bypha
spp. with a cup of Juncus lined with Typha. '

Vegetation for the nest was collected up to 50 m. away, bub
also from the nest vieinity, the building bird merely reaching
out and snapping off a piece of growing vegetation. Coot have
little difficulty in collecting growing vegetation. Three times in
90 seconds; the non-incubating bird of pair E19 in 1973 swem sbout
10 m. and with the bill cuf off with & very dight twist.of the

neck a lopg leaf from a B. hydrolapgthum plant. The leaf was

_taken to.the nest and passed to the sitting bird who arranged it
on the nest side.. They were also seen to collect. growing T. latifolia
with the same ease. .

Usually fresh vegetation was added during incubation ‘and on
two occasions a completely new lining of fresh green vegetation
was added just prior to the hatching of the first young. Sometimes
fresh vegetation was brought in after the young have hatched but
this was not nearly so common after hé.td_hihg as during incubation.
‘During periods of heavy rain, almost all the nests had fresh

vegetation brought to them and thus nests increased in size
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Substantially during lperiods of inclement weather.

Plates 37 to 49 show methods of nest construction and
materials used in a range of nest photographed during the 1973/7L
breeding seasons.

Nest Construction

Askaner (1959) stated that _oniy the male coot builds the
original or first nest. Kornowski (1957) found that only the male
builds the nest cup and the female adds the nest lining.

Although the coot builds a very substantial nest structure,
it can be assembled in as little as two days. Very rapid construction
was noted for several repeat nests. Nestsfor first clutches were
usually constructed over a much longer period of time. On several
occasions when the construction of the nest was proceeding at a
more leisurely pace, I found an egg deposited on a flat nest structure:
a visit the next day invariably found two eggs in a normal cup
shaped nest with its lining complete. It is as if the female coot
is suddenly overtgken by egg=laying events and deposits her first
egg in the incompleted nest. Observations at Attenborough did not
confirm Askaner's’(1959) findings, on nest construction, as on
several occasions both adults were observed collecting and bringing
in nest material.

a. The ramp

The ramp was a ’prominent feature of many coot nests(P]:ate_ 52)
but was missing in about 30¢ of nests. Ramps were much more evident
in emergent vegetation and in Juncus rush. Kornowski (1957)
suggested that a ramp is formed if all building material is brought

from the same direction. I was unable to confirm this observation.
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b. The platform

As-well as the nest in whi_ch eggs are laid, the coot
sometimes builds one or more platforms. These (Boyd & Alley 1948)
are constructed mctly like a nest except that a cup is never
added. Boyd and Alley (1948) found that platforms were used for
Brooding small young, very often while the other adult remained
on the eggs still being incubated. Kornowski (1957) also remarked
on the frequent occurrence of platforms around the nest; site. At
Attenborough, platforms were only found at a few sites; these were
territories without islands but which had emergent vegetation of

either T. latifolia, G. maxima or Phragmites. On four occasions,

adult coot were seen brooding small young on islands close to the
nest while their mates were still incubating. At Attenborough, it
seemed that coot only built brooding (or loafing) platforms when
there were no suitable dry areas for young birds within the territory.
Plate 50 shows a typical coot platform which was taken over by a
water vole (Arv-%la amphibius) for a feeding post. The mud on the

platform is in fact composed of the droppings of the water vole.

Nest Dimensions

Dimensions were taken from 79 completed nests, 38 in 1973 and
L1 in 1974, and were recorded to within % 2.5 mm. Table 7 summarises
the collected dé.ta. Data for the two years were tested to see if
they ‘could be combined. However for both the height of the nest
above water (t = 3.857—6; P< 0.00%) and the diameter of the nest cup
(t = 3.0140; P< 0.01) the data could not be statistically combined.
The data for the depth of nest cup (t = 13660, P > 0.1) could be

combined but in view of the results of the two previous 't} tests,
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this was not tested.
The range of dimensions at Attenborough are similar to those

recorded by Kornowski (1957).

Height of Depth Diameter of
Nest above of cup
n Water cup_
Attenborough 79  8-28 cem L=10 cm 12-24 cm
Kornowski 32 8.5-28 cm 3.5-10 cm 19-26 em

(1957)

The comparison cannot be analysed statistically as Kornowski
| (1957) - did not provide means or standard deviations for his data.
Probably the most significant Attenborough measurement will
relate to the height of the eggs above the water. If the depth of
the cup is subtracted from the height of the nest the resultant
figure is the height of the eggs above the water. This ranges at
Attenborough from 3 to 21 cm. Since many of the nests were not
able to rise and fall with the water level, it needed only a
slight rise in level for the eggs in nests at the bottom of the
range to be wetted and therefore chilled (see section "Factors
affecting breeding success).
The Nest Dome

Both Kornowski (1957) and Lelek and Havlin (1957) commented on
a dome of growing vegetation which the sitting coot often formed
over the top of the nest. Kornowski (1957) gave precise details
as to how the dome is woven from the new green stems growing
around the nest. He suggested that it is to disguise the nest
tagainst egg thieves - mostly crows and harriers?

——

Nest domes were never observed at Attenborough. The dangers to
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breeding coot in the Trent Valley from harriers has probably been
absent for at least 125 years (Sterland and Whitaker 1879), and although
various authorities comment on the danger to coot from the crow
(Alley and Boyd 1947: Kornowski 1957: Lelek 1958: Lack 1958b),at
Attenborough, the crow was only an opportunist predator on the coot,
and a risk only during the period before the clutch was complete

and the birds started incubation and, again, during the first two

to five days after the young hatched. Even during the laying of the
clutch, one or more of the adult coot was usually in the vicinity

of the nest and, on three occasions, coot were seen to hurry onto
the nest as a crow flew overhead. It seems unlikely that the crow
offers sufficient danger to cause the coot to continue with a |
behaviour adaptation against it alone. (see page 81 ) As there

is some doubt about whether the coot which nests in Britain is
migratory (Brown 1955: Spencer & Hudson 1972/197L), it does seem
possible that, if Kornowski (1957) is correct concerning the function
of the dome, the coot in Britain has dispensed with the dome as

the need for such protection from the larger flying pfedators has

decreased.

Breeding Biolo &y

Length of Laying Period
Most of the research on date and length of laying season has

been carried out on the Continent. Bezzel (1967) had laying starting
in early April with pesk laying throughout May. He also commented
that in years when egg-laying starts late it develops very quickly.

Havlin (1970), reviewing all the available data on coot in
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Czechoslovakia, gave the earliest egg onl20 March 1967 s with laying
generally startingin_most years between 10 and 20 April. Most
Czechoslovakian clutches were started at the end of April and the
. beginning of May with a mean date of L/5 May and a latest date
for eggs of 22 July when a clutch of five new eggs was found.
Similarly Bllms (1973) found that in early years in Latvia egg
laying starts about 1 April. Regardless of the date of the first
eggs, he found that mass layings occur in the last week in April
and the first week in May. The only published date for Bﬁtain
is that of Sage (1969) who gave the earliest full clutch date in
Hertfordshire as 30 April, with the latest full clutch on 13 July.

For the collection of data at Attemborough the criterion of
Lack (1950) has been folloﬁed and the date of the first egg is
used as the basis on which data are recorded and presented.

On the basis of observations (see section on Incubation) and
the data of others (Nylund 1945: Kornowskl 1957: Lelek 1958:
Blt';ms :1973) it has been assumed as a working hypothesis that the
coot lays one egg a day until the clutch is complete and that the
incubation period lasts 23 to 2l days. My observations indicate
that incubation of first clutches c;ommenced with the 3rd or Lth
egg of the clutch. When a clutch was checked during the laying
period, the date of first laying was arrived at using the one-egg-
a-day criterion. If a clutch ﬁas checked after it was complete,
then the date of the first egg was calculated by subtracting the
incubation period plus four days, i.e. 28 days in ﬁotal, from the
date on which the ﬁrst chick hatched. '

In 1973, the first egg date was 30 March; the estimated date




in 1974 was 9 April. The last recorded date for an egg being laid
was 15 June in 1973 and 19 June in 197h. Thus the egg laying
season at Attenborough lasted roughly 2.5 months in both years.
To check the s‘bati_stical signiﬁcmce of the difference in the
mean date of egg-laying, 30 March (date of the first egg laid in
1973) was termed day one and subsequent days were numbered consecu-
tively until the season ended. For 197k 9 April (the date of the
first egg)_ was termed day eleven. The number of clutches started
on any day was then calculated. In 1973, the mean day of starting
to lay = 37.90 * 2.7 days, day 38 being 6 May: in 197l the
% = 35.30 © 2.1 days, day 35 being 3 May. There was no significant
difference between X egg laying dates in 1973 and 197k (t = 0.8517;
P »0.1). The nmbers of clutches used in these calculations are
not the same as the mumbers found since only nests where it is
known to within ¥ 1.5 days when the first egg was laid have been
used. h.tMugh, in 197L, laying started later than in 1973, the
build up of pairs starting to lay was more rapid. This is in
accord with the findings of Bezzel (1 9-6"7) and Blums (1973) that
in seasons when laying starts late it develops very rapidly.
Figure 7 shows that, for first clutches only, peak egg-laying
occurred in both 1973 and 197k during the last few days of April
and the first few days of May. Figure 8 combines the data for
1973 and 1974 and confirms that, for Attenborough, April and May
are the peak egg-laying months with 68.0% (n = 91) of all first
clutches being started between the period 16 April to 20 May.
Figures T and 8 also include second clutches when an accurate

date is Imown. Ap&rt from one cluteh, all the re-nest clutches
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had been started by the end of May in _both years. The re-nest
clutches (five in 1973 and eight in 1974) were therefore started
earlier than five of the first clutches of late breeders. However,
the overall percentage of clutches started in the per:i:od-16 April
to 20 May dropped to 65% (n = 10L) as six re-nests started in the
last ten days of May. .

A comparison of the Attenborough data with those from the
literature shows a very close relationship in respect to peak
laying dates. The study confirms that peak egg laying in the coot
is during the last week in April and the first week in May.

Second Clutches

Kornowski (1957) recorded that coot only very occasionally
used the same nest for repeat layings whereas Bezzel (1959)
réported that coot in Bavaria very often used the same nest for
second clutches. Lelek (1958) found that two pairs of coot relaid
four times before théir eggs rea_.ched the hatching stage and that the
time between the compensation clutches and the preceding clutch
became shorter every time a new clutch was attempted. His recorded
times range from eight days to one day before relaying occurred.
Blums (1973) reported second clutches starting between two and
eighteen days after the loss of the previous clutch, the mean time
interval being 7.3 days. Sage (1 95-9) had several pairs that replaced
lost clutches once; he also recorded one pair in 19.6-8 that, after
having lost an incomplete clutch of two and a complete clutch of

seven, laid a third clutch of eleven eggs from which they success-

fully ﬂ.‘édged young.
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At Attenborough no pair ever attempted a third clutch.
Thirteen pairs in the two years attempted a second clutch after
the loss of the first. In 1973 five pairs re-nested of which
four pairs hatched and fledged young: the fifth pair abandoned
their territory after the loss of their second clutch. In 197k
eight pairs re-nested. Six of these hatched young but only two
pairs actually raised them to the fledgling stage. In 1973 two
of the five pairs built a second nest for their new clutch and in
197L six of the eight pairs built a new nest. Exact data on the
time interval between the loss of a clutch and relaying was obtained
in four cases. This was six days and four days in two instances
where the new clutch was laid in the old nest, and nine and thirteen
days in the other two where new nests had been built. The size of
compensation clutches id discussed in the general section on clutch
size (see page 142 ).
Double Bfoods

Early literature, Such as the Handbook of British Birds
(Witherby 1938-41) stated that the coot has several broods in a
year. The only specific reference suggesting that coot do in fact
rear several broods a year is Burld.li(1 933) who reported that in
1931 ten nests on the Fetcham Pond, Leatherhead, gave rise to
twelve young, "nine of which came from one nest in three broods".
He stated that "morning observations never lasted more than a few
minutes, just as I passed". Observations were from the mainland and
nests were not checked for eggs. This probably accounts for the
estimated incubation time of between 33 and 38 days (see page 123
qpncernizig reliability of this estimate) which was arrived at .
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by checking how long the birds sat on their nests. His notes
refering to the chicks of a first brood while parents were

feeding a second brood, spparently confirm that at least one second
brood was seen but he presented no further evidence for a third
brood.

Cramp (1947) reported on. double brooding .by coot in St. James's
Park, London. His observations commenced on 29 June 1943 and
by mid-July t&e of the six pairs were reported as just hatching
second broods. Cramp (1947) made no further comments on this aspect
of their breeding biology. Alley and Boyd (1947) considered that
the coot is normally single brooded. Sage (1 9g9) found no second
broods in eleven years.

On the Continent Kornowski (1957) found only two double broods
and concluded that double broods in Holstein, Germany occur "only
on isclated occasions®. Lelek (1958) stated that second broods
had not been proved for Czechoslowvakia, but Havlin (1970) estimated
that as many as 10§ of the coot in Czechoslovakia could be double
broc;ded (see Discussion). Bezzel (1959) stated that, whiie some
observations suggest second broods, he had no conclusive proof
that they had ever occurred in Bavaria. Blums (1973) also found
no reliable data for a second brood.

Kraus (1968) observed a second brood by coots in Nuremberg
Zoo. A first clutch of seven eggs, six of which hatched on 30 April,
was followed by a second nest from which seven chicks were on the
water on 22 June - the first young then being 59 days old. Kraus
recorded béha.viou‘ral aspects which differ from my observations.
With the hatching of th_e second brood, the parent birds behaved in

an aggressive manner towards the older young. These did not leave
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the territory and, ,as- the second brood developed, the aggression
lessened. When the second brood were six to eight weeks old,
aggression, from the adults, ceased and the two groups then swam
and rested together.

The Attenborough data indicates that second broods were
attempted on two occasions in 1973. There were no such attempts in
1974 and, , therefore, out of the 135 pairs of birds on territory
over the two years (of which 120 pairs laid eggs: Table 17), only
two pairs attempted a second brood.

During late March 1973, pair E8 constructed a nest on the
Wet Marsh in which five eggs were found on 9 April. Subsequent
observations shoﬁed this to be the full clutc_h - unless eggs were
laid and lost between visits - and that the first egg was laid on
1 or 2 April (based on an incubation period of 24 days). Only
two young were recorded, the first one hatched on 28 April.

On 30 May an adult coot was sitting, as if incubating, on the
old nest. Examination disclosed two eggs in:.a cup relined with
fresh reedmace. The first two young were 31 days old and were still
being fed frequently by both adults. No further eggs appeared in
the nest and, therefore unless eggs were laid and lost without
being recorded, the second clutch consisted of two eggs.

The first young remained in the territory and on 2 June, at
1200 hours, a small chick was seen at the base of the nest being
fed by an adult. Later two chicks were being fed on the nest.
From their appearance, they had probably hatched the previous day.
Also in this territory at the same time were two broods of mallard

with seven and two young and a moorhen with five young .
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No aggression was seen from the adult coot or from the two large
young coots that were then 64 days old. Both large young had
small shields when they left the territory between 4 and 8 July,
aged 91 to 95 ddys. During the time between the hatch of the
second brood and the first young leaving, no aggression was seen
by the parent coot towards the f?wo older young. Nor were the
larger young recorded attempting to feed the smaller chicks.

The second brood left their parents! territory between 2} and

26 September aged 92 to 94 days. No aggression was observed

by the adults towards these young.

Pair E28 also attempted a second brood. Their first clutch
was of eight eggs with an estfimated first egg date pf 30 March
1973. At least five young hatched on 28 April but all but two
of them disappeared in the first five days. The two surviving
young were still on. territory being fed by the adults when on
10 June one of the adults was found incubating seven eggs in a
new nest in a Juncus clump.

Th;a eggs were still being incubated on 2 July when a high
flood washed the nest away. On b July one of the eggs, in an
advanced state of development, was found in shallow water.

Plate 51, taken at Attenborough on 31 July 1 97g, shows clearly
large young coot by an island - which in 1973/7h held nests C1L4/C3
respectively = with an adult coot apparently sitting on a nest
incubating. This bird was watched on the nest for about 20 minutes
and its movements indicated that it was on eggs. If this

supposition were correct then this too is an example of a second

- brood.

The evidence shows that under normal circumstances the coot
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in Europe is single brooded. Although some coot do raise two.
broods in one year, this is exceptional. Evidence indicates that
double brooding in the coot is linked closely to a high availability
of food. The Attenborough z;ecords of double brooding come from
territories with abnormally large food supplies, one from natual
sources the other from artificial feeding. Kraué (1 968) mentioned
the rich growths of A. calamus available to a double brooded pair
in Nuremberg Zoo. That the availability of food could be the
inducing factor is suggested by the puhlicgtion by Siegfried and
Frost (1975) of their finding on continuous breeding in another
member of the Rallidae, the moorhen. The authors suggested that
the rich supply of natural food cou,ﬁled with the availability of
artificially fed pz'-otein and some energy conserving behaviour has
enabled the two pairs of moorhen under study to produce 4O and

37 clutches of eggs in 48 months.

Dunp-Nesting

There are many reports of aberrant egg-laying behaviour by
coots dump nesting by two birds laying in the same nest, odd eggs
appearing in a nest in which a clutch is well incubated and
compressed egg laying cycles (Alley and Boyd 1947: Kornowski 1957:
Wagner 1962: Havlin 1970; Blums 1973). Most workers comment on
the difficulty in understanding how a bird so strongly territorial
as the coot allows another coot to lay in its nest (see Discussion);
however dump-nesting (Wood 197&) is so prevelent that the majority
of researéh workers discount clutches over ten or eleven eggs and
eliminate them from consideration when calculating clutch size

(Kornowski 1957: Wagner 1962: Bezzel 1969: Havlin 1970: Bl:.'nns 1973).
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Alley & Boyd (1947) presented an example of aberrant egg-laying
which they believed was carried out by the resident nesting coot
and which they describel as a case of a compressed breeding cycle.

I observed a similar case but I believe that the new eggs were
being laid by a second female.

"Nest site Eli in Wet Marsh

Date 1974
14 April 3 eggs in nest (all marked)

15 n L n w n n n
1-6 n 5 w ®w n n n
21 n 3 non ® 2 6f them new, i.e. not previously

marked. 2 original eggs at the foot
of the ramp and 1 just out of the
nest. 1 egg missing.
2 n y n » ® The egg just out of the nest on the
previous day now back in neét.
(Total of 7 eggs laid so far.)
4 May 9 eggs in nest. (Egg No. 2 was still intact under

i water at bottom of ramp.)

9 eggs in nest
g n 0 " ®n ®  Eopg No. 6 and 7 were pipping.

10 n 7 eggs and 3 young in nest. Eggs No. 1,6 and 7 hatched.
11 » 8 eggs and 3 young in nest. The 3 young left nest to
. join adult.
12 0 8 eggs and 3 young.  Eggs still being incubated
15 " 8 eggs only noon " "

15 n nest empty 3 young on water with adult®
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The following facts suggest that the eggs were laid as two
seperate clutche8.  The firsi clutch started on 12 April consisted
of eggs marked with numbers 1, 2, 3, I, 5, 8 and 7. Egg T
preésunebly being laid on 18 April. The second clutch started
around 30 April consisted of mmbers. 8, 9, 10, 1t; 12,13 and 1k.
Note, however, the gaps appearing in the-ﬁying sequence of the
second clutch. For example, at one-egg-a~-day, the nest should have
had ten eggs on § May - it only had nine, and then a three day gap
between eggs on 8 May and 11 May. The possibility must exist that
two birds were laying in the: sameé nest and that the first clutch
layer went into a genuine compressed cycle and actually laid the
eggs that appeared on 8 and 11 May. The loss of the eggs on the
ramp was also unusual for Attenborough, although Alley & Boyd (1947)
recorded this occuring regulariy. Plate No. 52 illustrates an
egg lost down a ramp. Note the angle of the nest and the ease with
which eggs could in theory roll out.

Two birds laying simultaneously in the same nest also occured
at site €1 in 1974. A coot was observed sitting high on the nest
on 3 April. The nest was checked regularly but was still empty on
2l April: .

72}, April nest empty

.

27 April L eggs - all warm (1 more egg than expected at 1 a

| | day rate) -
30 April 9-eggs

1 May 9 eggs

L May 13 eggs

5May 13 eggs

8 May 12 eggs ~ the last egg:laid i.e. No. 13 now missing"
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The majority of visits to this site occurred between 1200 and
1500 hours so that if eggs are laid at a consistent time, as
Kornowski (1957) stated, then the gap in sequence is real and not
dependen't, on the visit schedule. |

The eggs started to hatch on 22 May and some eggs weree,'ﬁ.pping
continually until 28 May when the eleventh egg started tochip.

A1l 12 eggs hatched but all the young had disappeared by 10 June..
Young were last seen on 5 June when two adults had three young on
the water. During observations only two adult coot were seen in the
territory.

In 1973, a nest was discovered containing eggs from two females.
(Plate 53). From their ground colour and markings the eggs could
. easily be separated into two clutches of ten and four eggs. The .
plate shows the four small chalky white eggs on the right. On
17 June, six of the normsl coloured eggs had hatched and two were
pipping. The remaining eggs showed no signs of hatching nor could
any sounds be heard.

At six different nests in 197k, clutches that were well incubated
had an egg or eggs added to them. At none of these sites was it
certain that the additional egg (eight in all) came from.a different
bird, the eggs have therefore been treated as part of the clutch in
question: this is disucssed further in the section on ‘clutch size.

One other unususl case occurred in 1973. The nest of coot E32
contained five eggs on 25 May. Two days later, the nest contai:ned
seven coot eggs plus the egg of a moorhen. Plate 5l shows the
location of the morrhen's egg in the c_entre of the coot clutch. All

the eggs were warm. On 31 May, the modrhen's egg had disappeared







115,

and the nest contained only the seven coot eggs. The lining of the
nest was checked but the moorhen's egg had not been built into the
- lining, as Wagner (1962) had found some coot doing with strange
eggs. Havlin (1970) also recorded. a case of a single moorhen’s egg
in a clutch of five coot eggs.

Variation in Size of Eggs.

Lelek and Havlin (1952) cmrxpaﬁng the variability in egg sizes
for each of three study years and in the various regions in which
they worked in Czechoslavakia, found that egg sizes were "practically
equal',

Bezzel (1959) found that the mean length of eggs within a
clutch (first clutches only) was correlated with the size of the

clubch. His data, extracted from his paper, gave the following:-

Clutch size No. of Clutches Mean Egg Sie.

7 1 51,39 x 36.32
8 | 6 52,47 x 36.34
9 . 8 53.82 x 36.1

The difference he found "statistically very significant®
(t = 2.62) between clutches of seven and eight and (t = 4.00)"
between clutches of eight and nine. He stated th;t with other clutch
sizes the correlation was too small to be of statisﬁcﬂ significance.
He suggested that the correlation might be due to the fact that the
larger clutches and larger eggs are laid by older birds: Wagner (1962),
based on egg dimensions smaller than average from a coot breeding
site that had been occupied for the first time, thought that it
migh{') be assumed that young coot lay smaller eggs than older coot.
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A total of 760 eggs were meaéured at Attenborough, 103 in
1973, 357 in 1974. Figures 9 and 10 illustrate graphically the
variation over 1;,he two years in length and breadth respectively.
The date for the two years were combined after analysis showed
that there was no signif:.cant difference (d = .34, P> 0.1) for
the mean egg length for 1973 (X 53.75 - 0.12 mm) and 197h
(X 53.81 £ 0.14 mm) there was also no significant difference
(d = .31, P> 0.1) for the mean breadth for 1973 (X 37.65 X 0.17 mm)

and 1974 (X 37.73 - 2049 mm). The combined means for 1ength and
breadth for 1973 and 1974 were X 53. 78 £ 0.09 m and X 37. 68 < 0.13m.
respectively.

The 1973 data from 3L9 measured eggs in all first completed
clutches were analysed for evidence of correlation between egg
length and egg breadth. The correlation coefficient (r = 0.35,

P > .001) indicated a considerable degree of correlation between
egg lenth and breadth .

To examine the difference, if any, of egg size between areas
in 1973 and 197L an analysis of variance was calculated for both
years. Only eggs from first completed clutches were used (n=

eggs in 1973 and n = é89 eggs in 1974). The data indicated a

significant difference in 1973 between areas (P> 0.01, Fil@h-u.) = }4.8)
but in 197L there was none (F y = 0.58). The 197 data
AR

indicate that there was more var:.ation within the groups than
betwéen g.i"oups.'

Table 8 compares the mean egg size and individual maximum
and minimum egg sizes of the Attenborough eggs with temn other sets

of data from various areas of Europe. The Attenborough mean size
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of 53.78 x 37.68 mm is the highest mean value of all for both
length and breadth and for both length and breadth new individual
maximum sizes have been recorded.

As no standard deviations are provided in other published
studies » it has not been possible to test the differences between
countries.,

An exceptional series of large eggs was laid by the female
on territory Bl in 1973 and 197h (see pagelj;). In 1973 four
eggs were laid, includiné the largest egg (65.1 x 39.5 mm)
recorded in the literature (Table 8 and Plate 9), with a mean size
of eggs in the clutch concerned of 58.L4 £ 3.1 x 38.3 ¥ 1.5m.

Two clutches were laid in 197, the first clutch being deserted

after 17/18 days of incubation (see page 159 ). The mean size

of the first clutch was 59.2 * 2.5 x40.5 2 0.2 m. and that of |
the second was 59.2 £ 0.7 x 39.9 £ 0.2 mn. |

The mean size of the 760 measured Attenborough eégs. was
53.8 £ 0.09 x 37.7 £ 0.13 mn. while the mean size of L,153 eggs
taken from literature is 52.6 x 36.1 mn. (Table 8)

The largest previous eggs recorded in literature are those
of 61.8 mm. length by Lelek and Havlin (1956) and Blums (1973)
and one of 40.1 mm. breadth by Wagner (1962). The female of
B1 territory laid five eggs (one in 1973 and four in 197h),
equalling or surpassing the greatest length pi-evioﬁsly recorded
and seven eggs (one in 1973, six in 197)) equalling or surpassing
the greatest breadth previously recorded. If it is ;ssmed that
the length of eggs are normally distributed with a mean of 52.6 mm.
(Mean calculated from Buropean literatures n = 4,153 eggs - Table & )
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and a standard error of 0.09 mm. (Attenborough data - page 116)
then; the eggs*laid by '_l'.his bird in successive years (mean of
58.4 ¥ 3.1 mm. in 1973; four eggs in the clutch and 59.2 * 1.2 m
in 197h; eleven eggs in two clutches) were exceptionally large.

The Attehborough data have been examined in order to compare
them with the results of Bezzel (1959) (see pagel11), Table 9
gives the mean egg sizes and standard errors in relation to clutch
size. It is known (pagel12) that there is no significant difference
between mean egg length in 1973 and 1974 and it is therefore
concluded that there is no sighificant difference for mean egg
length in relation to clutch size over the two years. Regression
analysis between clutch size and mean egg length a.nci mean egg
brea.dth was carried out. The _analysis showed that there appears
to be no correlation between clutch size and egg size (for egg
length r - 0.29, P> 0.1, for egg breadth r - 0.24, P> 0.1).

The Attenborough data do not therefore confirm Bezzelts (1959)
results that the mean length of eggs within first clutches was
correlated with the size of clutch.

Examination to test whether the eggs of re-nest and second
brood clutches were smaller than first clutches was carried out.
Only re-nest clutches that were laid after the loss of a complete
clutch have Been considered. The data suggests no evidence of
change of size of eggs in second clutches. Thirteen c_iutches
taken from both years give the following results:- on length
seven clutches. showed a larger mean egg size and six produced
a smaller mean. On breadth eight clutches gave a larger mean,

five clutches a smaller mean.
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Mean Egg size in relation to clutch size.

Only first complete clutches counted.

1973/197) Data Combined

Mean Egg Sizes
Clutch No. of"

Size Clutches Length Breadth
2 1 53.73 £ 1.06 m.  36.47 £ 0.7 m.
3 0
L 1 53,23 £ 049 nm. 36,148 = 0.2k mm.
5 21 53,68 ¥ 0,19 m.  37.12 £ 0.19 mn.
6 3k 53.86 £ 0,20 m,  37.24 = 0,11 mm.
7 18 53,53 £ 0,21 m.  37.19 % 0.10 mn.
8 10 53,75 £ 0,21 m. 36,91 = 0.13 m.
9 8 §3.05 £ 0.2 mm.  37.16 £ 0,10 m.

10 3 54,62 £ 0.45 m.  36.43 = 0.2 m.

Total
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The Attenborough data were examined to see if there was any
variability between the length of eggs that were laid early and
the rest of the eggs. The total clutches were divided by taking
the first and last 20% of all completed clutches (see page 17L).
| Table 10 gives the mathematical data on which the statistical
mnalysis is based. The data do confirm that the eggs of the
earIy nests are significantly larger in length than the eggs from
all other nests. In 1973, the mean length of early eggs was
55.0 2 0.25 mm. while the mean of the late eggs was 52.4 % 0.26 mm,
(d = 7.15, PX 0.001) while the combined mean of all the eggs
other than the early eggs was 53.5 ¥ 0.13 mm. (d = 5.35, P 0.001).
Similarly in 1974, the mean length of the early eggs was
54.7 % 0.32 mn the meen of the late eggs 53.0 £ 0.33 mn. and the
mean of all the eggs other than the early eggs was 53.5 % 0.1k mm.
(d =3.72, P< 0.001 and d = 3.53, P& 0.001 respectively).

Bezzel (1959) and Blums (1973) both reported that eggs of
June clutches were slightly smaller in length than eggs of early
clutches. These findings were not checked directly with the

Attenborough data as only six June clutches were found at

Attenborough. However as indicated above the eggs of late clutches
are significantly smaller than early clutches and, therefore,

it would' be expected that the very late clutches i.e. June clutches,
would have smaller sized eggs.

Accuracy of Breeding Figures _
Kornowski (1957), Bezzel (1959), Wagner (1962) and Havlin (1970)

all found it difficult to assess-the number of coot which hatched

and even more difficult to monitor those reaching the fledging age
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‘Table 10

Mean and standard error of egg length in relation to date of laying.

Completed clutches only.

No. of Mean Length

1973 Clutches in mm.
First 204 -of all .
completed clutches 14 54.98 = 0.25
Last 20% of all
completed clutches 1 . 52.39 Y 0.26
All clutches except : e
the first 20% 56 53.46 _ 0.13
1974
~ First 20% of all ’ +
completed clutches 1 S5h.72 - 0.32
Last 20% of all +
completed clutches 1 53.00 Z 0.33 .

A1l clutches except R
the first 20% L 53.47 ¥ 0.1
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of six to eight weeks.

At Attenborough the figures concerning the number of clutches
started, the eggs laid and young fledged are thought to be highly
accurate. However, it was sometimes difficult to determine the
number of eggs which hatched. The coot lays as many as ten eggs,
which it incubates from the third or fourth egg (see page 123 )3 |
nests need t§ be checked every day during the hatching'period,
but even if this were possible in the time available, the
desirability of such disturbance at a critical time in the bfeeding
cycle would be questionable. Many of the figures given for the
number of eggs hatched are therefore determined on the maximum
number of young seen on a visit after hatching had started.
Pfobably many more eggs hatched than were actually recorded.

Losses of young were very heavy in the first ten days - particularly
from day three when the young first start to follow their parents.

Because of the type of territory and vegetation it was possible
to census accurately the number of coot fledging from each territoriél
pair. Even after eight weeks, some losses were known to occur;
for example, the one young of pair A2 in 197h still on territory
with them was found dead entangleéd in fishing line on 1 August 197k
(Plate 55). This bird had hatched on 11 or 12 May and was thus
between 79 and 81 days old when it died. The same fate befell one
of the young of A10 pair in 1974. This was found freshly dead on
21 August - having hatched on 2L/25 May. It was therefore approx-
imately 89 days old when it died and it was still in the territory

of its parents.
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Incubation and Hatchin_g_

Nylund (1945) found for coot in Finland that the incubation
period was 23-2 days and that incubation started with the first
egg. Kornowski (1957) calculated an incubation period of 23/24
days by finding f.he difference between the date of the last egg
laid and the last egg hatched. He recorded incubation of the
first clutch from the fourth egg, general incubation from the
f£ifth or sixth egg with an incubation start in extreme cases
from the seventh egg. He found that second clutches were always
incubated from the first egg. Lelek (1958) also found an incuba-
tion period of 2l days with an occasional 23 days recorded. He
recorded incubation as "starting regularly with the second egg
laid®. Bl:;ms (1973) calculated the incubation period using the
method of Kornowski (1957). The range, using this method, was
21 to 25 days (n = 26 nests) with a mean of 24 days. He found
that with the ﬁrét clutch, incubation started with thé third or
fourth egg but for second clutches incubation always commenced
with the first egg.

At Atenborough the criteria for judging incubation to have
started w;res-

(1) that &ll the eggs in a nest had to feel warm on contact with
the hand. (Wood (197L) also used this method for checking the
commencement of incubation in the Moorhen).

(2) observing coot sitting close on the eggs. On many occasions
a'ﬁ the start of a clutch coot were seen sitting on nests
containing eggs but on close inspection the sitting bird was
found to be high on the nest and could not have been applying

heat (Tucker (19hk)) .
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- Thirteen nests were used for calculating the incubation
periods; in each case the actual laying date of the first egg
was known, as was the laying sequence for many of the eggs in
the clutch. The date that thé first chick emerged from the
shell was termed the hatching date of the clutch. For all 13
nésts the actual date this occurred is known. Hatching started
for 11 clutches on day 24 and for two clutches on day 23. Incuba-
tion of the clutch cormmenced on the fourth egg day for five clutches,
on the third egg day for five clutches and on the second egg day
for three clutches. One of the clutches in which incubation
started on the second day was a re-nest clutch.

The number of eggs laid before incubation commenced normally
decided the hatching sequence. At Attemborough most clutches.
started to hatch in groups of either three or four eggs. On two
occasions, however, five eggs were found to be chipping simultaneously.
At nest B3 in 197h, the eggs were marked in laying sequence from the
second egg. Eight eggs were laid, but two disappeared during
incubation. The first egg was laid on 11 April, the sixth on 16
April; on 21 April the nest contained two new eggs, presumably laid
on 17 and 18 April. However the nest only contained seven eggs as
egg number three was missing. Egg number five digappea.red between
2l and 27 April. The 'sequence of eggs in the nest on 8 May was
No. 1, 2, L, S, 7 and 8. On this date all the eggs but number
eight were found to be pipping.

Incubation at this nest commenced sometimes between a visit
on 13 April when three eggs were in the nest and 14 April when the

nest held four eggs. Therefore eggs No. 1, 2 and possibly 4 were
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incubated for 24/25 days before chipping, egg 6 for 23 days, egg

7 for 22 days only. Hatching synchronisation of the eggs in an
individual cluteh in the Moorhen is discussed by Wood (197L).

He recorded that three eggs laid _"2h, 48 and 72 hours after
incubation cbnnnmced hatched at 13, ,33% and 4O hours respectively
after the hatching of the first three eggs." TVince. (1966; 1968)
provided experimental data that suggested that both retardation
and acceleration of individual embryos can occur in some nidifugous
species so that hatching periods are reduced.

Although it is generally considered that the coot is an
asynchronous hatching bird, and literature has not been traced
which suggests otherwise; evidence suggests that synchronisation
of embryonic development within an individual clutch must be
considered a possibility..

Plates 56 to 60 illustrate various stages in the hatching of
several clutches of eggs. In all cases the eggs when checked had .
the d‘vipping cracﬁs and holes underneath and they were turned
uppermost for photographic purposes. Plates 56 and 57 illustrate
clutches starting to chip. Plate 58 shows four young (a1l dry)
with six other eggs none of which had started to pip at the time
of the photograph. Plate 59 illustrates a hatching sequence not
often seen in coot at Attenborough; two young left the nest at
my approach, one young was just about dry while one young was
halfway out of the egg. The other egg, although not showm clearly
in the photograph, had just started dipping. The egg with the
young half hatched was the fourth laid and the pipping egg was

number five. This was a re-nest clutch with incubation from the

second egg.
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_ Nylund (1945) and Kornowski (1957) commented on the fear response

of young coot and at what stage the young are able to leave the nest.

Nylund (1945) put this at six hours old but Kornowski (1957) stated

that the young are not able to climb out of the nest until they

are 10 to 15 hours old. The young at Attenborough could Leave some

" nests within two hours of being dry, the timing of this possibly

being dependent on the depth of the nest cup and steepuess of its

sides. They were, however, very reluctant to do so at this stage;

| probably under normal circumstances they would not try to leave the

nest for several hours after hatching. Plate 60 shows a young
chick with #s plumage dry with three other eggs, not one of which
was pipped. As the chick did not attempt to lea.ve'the nest it
was probably less than twelve hours old.

The shortest time recorded by Kornowski (1957) for an individual
egg to hatch was 14.5 hours and the longest 39 hours, the mean being
28 hours. He recorded two to five days as normal for a complete
clutch hatch, B].:ms (1973) recorded from two to nine days, for a
complete clutch hatch, with a normal time of four to six days (n =17k).

At Attenborough the actual time taken for an individual egg to
hatch was found to vary greatly. Eggs could hatch from first
pipping to young in the nest in less than 2l hours while others in
the s‘ame clutch had only progressed from first pipping to a ‘one cm.
hole in the shell in the same period. The longest recorded time
for an individual egg to hatch was L6 hours. Whole clutch hatching
times varied from two to nine days, the majority taking from two
to five days.

" Both Kornowski (1957) and Blums (1973) recorded male and female

coot incubating. This research confirmed that both sexes incubate
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although the proportion of a day that each spent incubating was

not determined. Tt also confirmed the findings of Fredrickson (1969)
that the number of eggs in the nest did not apparently affect the
hatching ability of the eggs. While the mean clutch size was 6.1
eggs the nest of C1 in 197L contained 12 eggs (the product of two
females - see section on Dump Nesting) a1l of which hatched. The
second clutch of E8 in 1973 consisted of two eggs, both of which
hatched.

A changeovér of the incubating adult was observed on several
occasions. The sitting bird would be approached by its make and
while the bird approaching was still some 15 to 20 metres away
the incubating bird would leave the eggs and swim away from the
nest. Changeover of the incubating bird was carried out without
any apparent ceremony, neither were any calls exchanged by the
birds during a changeover. The incoming bird usually preened at
the top of the ramp or on the nest rim before settling on the eggs.

The coot incubating was observed being fed while on the nest
by its mate on several occasions at various sites. Kornowski (1957)
commented that he has seen this behaviour on film but that he
_ mever witnessed it himself.

Puring a period of observation at ¢1 site in 1974 the following
unusual behaviour was noticed. The bird at the time (6 May 197L)
was sitting on 13 eggs ~ the product of two females (see section
on Dump nesting) and the observational period lasted for 108
minutes.

71,45 am Observation commenced. Coot sitting deep in the nest.

12.06 pm Changeover of adults. The bird starting to incubate,

arranges the eggs underneath it.




- 12,15 pm

12.20 pm

12.22 pm

12,25 pm
12.29 pm

12.33 pm

12.46 pm
01.15 pm
01.20 pm
01.30 pm

01.31 pm
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Incubating bird stands up and rearranges the eggs with
its bill. It then settles down in a new position,
having made a slight turn to its left.

Incubating bird pulls in some loose T. latifolia
which it places around rim of nest.

Mate brings in some T. latifolia which it deposits

halfway up the ramp. Incubating bird pulls about
half of it into nest structure.

Mate brings some T. latifolia which is ignored.

Incubating bird stands up and rearranges eggs with
its bill. Settles down after again having turned
further to theleft.

More T. latifolia brought in by non-incubating bird.

Both birds arrange it in structure. Incubating bird
also rearranges position turning once more to the
left. The amount of turn since incubation started
is now approximately 135° from its original starting
point.

Incubating bird stands - rearranges eggs with bill
and turns back ie. to the right, about 45°.
Incubating bird stands, rearranges eggs and settles s
turning again to the left.

Mate brings in more 'f: latifolia which is ignored

by bird in nest.

T. latifolia again brought in - this time it is

incorporated into the nest structure.

Incubating bird stands - rearranges eggs with bill_

and resettles after having turned once more to the
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left. Turn now approximately 280° altogether.

01.33 pm Observation ends".

The incubating bird arranged the eggs and moved its position
six times in the 108 minutes of observation i.e. once every 18
minutes on average. Of the 13 eggs being incubated, one, the last
to be laid, was missing on 8 May. The other 12 all hatched.

Observations for short periods were made, on several other nests,
but the regular turning movements were not seen as a part of the
movements associated with incubation. The turning movement made
by the incubating coot was possibly an“adaption to the extra
large number of eggs the bird was covering. A similar turning

movement was reported by Siegfried and Frost (1975) for moorhens.

Clutch Size _

There is little published rggarding the clutch size of coot
in Britain. Witherby (1938 - L1; 19L48) gave the clutch size as
six to nine eggs. Sage (1 969) reported a mean of 5.9 eggs in 5L
completed clutches. In comparing his xr'xean with two other sets of
European data he considered it possible that his mean was re_duced
because the coot he studied were colonising a new habitat. He
thought this unlikely, however, as his mean for the years of 1966-68
when his population appeared to be atable__was even lower at 5.8.

Deciding which eggs should be counted in a complete clutch for

. the coot is sometimes complicated by the addition of late eggs in a

nest (see section on Dump Nesting) . Therefore at Attenborough, in
cases where real doubt existed regarding the number of eggs laid by
one female in the nest, all the eggs in such a nest are counted in

the clutch. Thus the odd late eggs laid in 197l have been counted as part
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of the clutch of the nest in which they were found. Where two females
are thought tb have laid in the same nest these have been counted as
two clutches.

Figure 11 illustrates the clutch size date for all completed
clutches at Attenborough including first completed clutches,
completed re-nest clutches and second broods. Figure 12 illustrates
clutch size data for all first complete clutches. The increased
mean clutch sizes for first complete clutches (Figure 12) indicate
that re-nest clutches were smaller than first clutches. This
proved to be so, with the mean clutch size for the re-nest complete
clutches very much smaller at 4.5 and 1.9 eggs per clutch for
1973 and 197L respectively.

The number of eggs in the completed clutches varied from two
to ten. The most frequent clutch size was six eggs, followed by
five and seven eggs. g9.1% of all completed first clutchesiere
found in these three classes and 89.1% of all the first completed
clutches were within the range of four to eight eggs.

‘The mean clutch size for years 1973 and 197k for all completed
clutches was 6.1 * 0.14 eggs (n = 124 clutches) and for &ll first
completed clutches 6.2 ¥ 0.1 eggs (n = 110 clutches).

In order to examine clutch size further an gxamination of
the BTO Coot Nest Record Cards for the years 1970, 1971 and 1972
was carried out. Unpublished research data on the coot, carried
out by D. Rogers and R. Harrison at the Rostherne Mere National

Reserve in Cheshire during 1972, 1973 and 197k was also analysed.

a. British Trust for Ornithology Nest Record Cards

Of the 1,132 nest record cards received from the BTO 18l were
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rejected as they do not list more than one egg. (The rejection
of cards listing only one egg is based on the data in Table 11.
Of the 2820 clutches from Europe (excluding the BTO clutches)
only one is recorded as a one egg complete clutch). The remainder,
948 cards, were further checked and anslysed for clutch size. The
biases of nest record cards have been explored by Snow (1955),
Newton .(195h), Murton (196_8) and Huxley and Wood (1 976). |

For the purpose of the analysis all the eggs recorded as
being in a nest, whether they were laid late or not, ﬁere included

in the clutch size of the nest. Figure 13 sumarises the data

. extracted from the cards.

231 cards were analysed separately as the data indicated that
these were complete clutches; these were also included in an '
analysis covering all the cards showing more than one egg in the
nest. The cards were treated seParately when two consecutive
counts gave the same number of eggs and later counts did not
increase the total by more than one or two eggs. Nests with young
and eggs were added together to produce a clutch total. ~Some cards
indicated that clutches were complete without having consecutive
egg counts, for example a clutch with six eggs on a visit on
3 May may have seven eggs on 7 May. Even if no further visits
on this nest are recorded the clutch would still be counted as a
complete clu‘l';ch of seven eggs as in the time available between
the visits on the 3 and 7 May, if the eggs were still being laid
in the nest, the clutch would have been ten eggs and not seven

eggs.
The 231 cards gave a mean size for all completed clutches of
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F igure 43. pnalysis of British Trust for Ornithology
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6.1 eggs. The analysis of all 948 cards gave a mean clutch size
of 5.5. As it seems likely some of the smaller clutches were
not complete, there being a far greater chance of finding a nest
before the clutch is complete of after the loss of some eggs than
there is of finding a complete clutch. (Newton 19éhg Murton
1968: Huxley and Wood 1976), an analysis of the Attenborough
data was carried out to arrive at a realistic figure for the
likely numbér of two and three egg clutches which would occur
in a total of 948 clutches. The Attenborough data for all
complete clutches include 1.5% and 2.L4% of two and three egg
clutches respectfully. 1.5% and 2.4% of the 948 BTO clutches
are 1L and 23 clutches respectfully. D. Rogers and R. Harrison
(pers. comm.) however, recorded 12% of their total clutches

(n = .81) as completed clutches of two and three eggs. The actual
number of BTO two and three egg clutches included in the clutch
mean of 5.5 is T4 (7.8% and 85 (9.0%) respectively. (Figure 13)
Based on the Attenborough data the removal of 60 x 2 and 62 x 3
egg clutches from the BTO figures reduces the number of clutches
 to 826 and eggs to 4,899 and produces a corrected mean clutch
size of 5.9 eggs with a modal ciutch size of five eggs followed
by six and seven eggs.

b. Rostherne Mere National Nature Reserve data

The data received from D. Rogers and R. Harrison (pers. comm.)
gave 81 completed clutches with a mean clutch size of 5.7 ebgs.
The clutch size breakdown is given in Table 11 along with all
the data on clutch sizes for Europe. D. Rogers commenting on

the accuracy of his data stated:-
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Nests. "Number of nests containing eggs at any time
virtually 100% accurate."

Eggs. "Total number laid. Probably a slight under-
estimate, as eggs may be laid and lost between

visits."

c. Clutch size in Britain

The data of the present study are presented in Table 11
along with the data of Sage (19g9) s the BTO nest record card
figures and the records of D. Rogers and R. Harrison. In Table
11, the first line across in red figures (or underlined in black)
gives a summary for the British data. A totel of 490 completed
clutches resulted in 2,946 eggs with a mean clutch size of
6.0 £ 0.08 eggs. The lowest mean clutch size is the 5.7 of

-D. Rogers and R. Harrison (pers. comm.), the highest is 6.1
recorded at Attenborough and also from the BTO data. The most
freqﬁent clutch size is six eggs (n = 130), followed by five
(n = 119) and seven (n = 72).

On the basis of _the data presented above the normal expected
coot clutch lies between four and eight eggs, some 86.5%¢ of all
the British clutches analysed lying within this range. The three
most frequent clutch sizes of six, five and seven eggs account
for 65.5% of all recorded clutches. For Britain the very large
clutches :sometimes reported for coot are probably the work of
one (or morel) females laying parasitically. The data from
Sage (1969), D. Rogers and R. Harrison (pers. comm.), the BTO nest
record cards g.nd the present study indicate that six eggs is the

common clutch size for the coot in Britain.
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Comparison of Attenborough Clutch Data with Data from European

Literature

Table 11 attempts to collate all the modern data from |
Europe on the clutch size of the coot. Summaries are given for
the British data (four studies: Present study, Sage (1 9-69) R
D. Rogers: and R. Harrison (pers. comm.) and BT0), Czechoslovakia
(two studies: Lelek 1958 and Havlin 1970) and Germany (three
studies: Kornowski 1957, Wagner 1962 » Bezzel 1967). The data
- for all the studies, other than the British have been added so
. that comparisons with the British data can be made (Figure 1k).

The size of the coot's clﬁt-ch in Europe ranges from one egg
to 17 eggs. However, some 90.0% of all the recorded clutches
occur in the range of five to ten eggs. Within the shortened
renge of six to nine eggs are found some 7h.6% of all clutches.
Havlin (1970) and Bl{'nns (1963) both believed their clutches of
over 15 egggs could be the work of two or more females laying
in onerest. _

The Continental Eu.ropean mean clutch size of 7.9 eggs is
significantly higher than the British mean size of 6.0 eggs.

(d = 23.06, P4 0.001)

Clutch Size Variation with Latitude a.nd,I.bnﬁ_gitude

The data in Table él have also been used to test the
hypothesis that the clutch size of a bird ig related to the latitude
and longitude at which it breeds (Lack 1947; 19L8q, Wagner 19573
Skutch 1967).
The approximate latitude and longitude of each of the
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studies:-is shown in the last two columns of Table 11. The
data indicate no apparent correlation of clutch size with either
latitude or longitude (Rank Correlation Coefficent ==0.02;

P7 0.1 and 0.46; P> 0.1 respectively).

Clutch Size in Relation to Date of Egg-Laying

An examination of the research on the coot in Europe suggests
that it is a bird in which a reduction of the number of eggs per
clutch occurs as the season progresses. Bezzel (1957), Havlin
(1970) and_m.?ms (1973) all report a measurable decrease in
clutch size as the season progresses. .Bezzel (19-67) gives mean
clutch size figures for three periods:- April to middle May -
mean 8.4 eggs (n =l3), middle May/end June - mean 7.8 eggs (n = 52)
and July - mean 6.7 eggs (n = 33). Havlin (1970) reviewing1,131

clutches from Czechoslovakia records as follows:-

"Month Mean clutch size size of sample (clutches)
March 10-20 7.75 L
" 21-30 8.8 27
spril 1-10 8.5 86
" 11-20 8.1 153
n 21230 7.6 293
My  1-10 : 7.5 239
r 11-20. 6.9 165
" 21-30 6.6 88
June 1-10 6.1 29
" 11-20 5.9 23
o 21-30 5.9 19

Juy 1-10 5.0 Ln
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Havlin's (1970) data apparently confirms the tremi of a
decreaéing clutch size with .the advancement of the breeding
season. His data could not be analysed statistically as his paper
did not show individual clutch sizes.

Blgms (1973) analysing $21 clutches in Latvia found that the
mean clutch sizg fell from 9.1 eggs in the first week of egg-laying
to a mean of 6.0 eggs in the sixth week. |

" There is no British data published on this topic for the coot.
However, Huxley and Wood (1976) in their study of the moorhen
reported a rise in mean clutch size through Ma.rch and early April
with a peak occurring in late April before a steady decrease
throughout May and June.

Tables 12 and 13 and Figures 15 and 16 examine clutch size
in re_/a'tion to the date of egg-laying for 90 _Attenborough clutches
and for data extracted from 231 British Trl_lst :ﬁ'or Ornithology
Nest Record Cards. A fegression aﬁal.y_s_ig was carried out for
both sets of data. At Attenborough (Table 12 and Figure 15) there
was no significant correlation (r = -0.16, P > 0.1) between clutch
size and laying date. The BTO data (Table 13 and Figure 16),
however, indicated a significant correlation (r =-0.28, P4 0.01)
with a decrease in clutch size as e breeding season progressed.

The problem of how these data may be affected by re-nest

clutches is discussed in the following section.

a. Re-nest clutches

Lelek (1958), Sage (1969) and Blums (1973) found that coot
will relay several times if the previous nests are lost before

incubation is complete. In order to make a discussion of clutch




143

. Pable /2: Clutch Size in Relation to Laying Date

Complete clutches only used

Date No. of Clutches No. of Eggs Clufz:nSize
1973/7h _ 1973/7hL 1973/7h
March 1 8 8
1-5 3 19 6.33
6 - 10 5 32 6.l
11 - 15 5 34 6.8
April
16 - 20 5
21 - 25 N
26 - 30 2
1-5
6 - 10
1 - 15
e 16 - 20
21 - 25
26 - 31
1-5
é - 10
June 11 - 15
| 16 - 20
21 - 26
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Table 13: Clutch size in relation to laying date.
1970/71/72 BTO datas Only clutches thought
to be complete have been used.

. - Mean
Date No. of Clutches No. of Eggs Clutch Size
March 1 5 5.0
6 - 10 10 76 7.6
1 - 15 13 80 6.2
mrﬂ —— . . . oo
16 - 20 13 81 6.2
2 - 25 10 61 6,1
26 - 30 7T _ L7 6.7
1-5 51 355 7.0
6 - 10 I 262 6,1;
1 - 15 12 73 6.1
Hay o . et —
16 -2 n 60 5,6
21 - 25 15 &8 5.9
1-5 3 18 6.0
6-10 5 26 5.2
11 - 15 N 20 5.0
June - _ T
16 - 20 2 1 5.5
21 - 25 5 25 5.0
J ]
w 16 - 31 5 28 5.6
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size in relation to laying date meaningful, the size of the
re-nest clutches needs to be known so that their effect, if any,
on the overall clutch size can be identified.

Lelek (1958) found coot attempting to re-nest up to three
times. For first clutches he records a mean of 8.85 eggs, first
re-nest 6.92 eggs, second re-nest 7.25 eggs and for two third
re-nest attempts clutches of nine and six eggs were laid. ILelek
(1958) concluded that it is not rare for "the coot to lay more
eggs in a compensation than in the original (first) clutch."
Sage (1969) recorded a clutch of 11 eggs for a third re-nesting
attempt, after an incomplete clutch and a complete clutch of
seven eggs had been last. Havlin (1970) in his review of .data
from Europe concluded that "repeat clutches are smaller than the
original ones as a rule", Elums (1973) recorded that for 34
nests there was a mean decrease of 1.2 eggs per clutch for re-nest
clutches. In 32¢ of the clutches, the number of eggs in the re-nest
and first clutch was the same but _he never found a re-nest clutch
larger than the original clutch.

The mean clutch size of the Attenborough re-nest and second
broods was very much smaller than the mean of all first clutches.
i.e. mean of 4.7 eggs for re-nests, mean of 6.2 for all complete

clutches. However, if a comparison is made between re-nest/second

-brood clutches and first completed clutches laid by the same birds,

the mean . difference is slightly smaller with a first complete

clutch of 5.8 eggs and a re-nest mean of 4.8 eggs. Of the twelve
nest examined, eight had smaller second clutches, three had equal
eggs in both clutches and one had a larger re-nest clutch (by one

the
egg) tha.nhfirst clutch.
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The part re-nest clutches play, if any, in depressing clutch
size as the season progresses is not clear from the above data.
Although re-nest clutches, on average, do appear to contain fewer
eggs than first clutches and would apparently be a factor in
reducing clutch size as the season progresses it has been shown
(see page98 ) that at Attenborough all 13 re-nest clutches had
been started earlier than five of the first clutches of late

breeders.

Clutch Size and Breeding Success

The only data located which relates coot clutch size to
breedirg success is that of Bl:;ms (1973) who reported that the
percentage survival rate of young coot is higher for broods from
clutches of eight to eleven eggs (mean clutch and modal clutch
size eight eggs) than from clutches of below average size.

Tables 1l and 15 and Figure 17 examine the breedimg statistics
of the coot at Attenborough, in relation to the size of all first
completed clutches. The data for 1973 and 197l differ considerable
in respect of percentage breedirg success. In 1973 (Table 1L) the
re-nest clutches were almost as successful as the first clutches
in fledging young. The most successful first clutch size in 1973
was four eggs (n = 9 clutches), with a percentage breeding success
of 36.1%; this was followed by clutch size eight eggs (n =6)
with 29.28. The least successful clutch size with respect to
percentaBe breeding success was the model clutch of six eggs
(n =17 clutches) at only 13.7%. The percentage breeding success
in 197l (Table 15) for first clutches was 18.2%: re-nest clutches
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dropped to 7.7%. The modal class of six eggs per clutch again
had a low percentage breeding success at 14.8%.

In 1973, there was no correlation (r =0.18, P > 0.1) between
clutch size and breeding success. The 197k data, however, show
a high correlation (r.= 0.93, P£ 0.01) between clutch size and
breeding success with the larger clutch sizes having higher levels
of breeding success (Figure 17).

The results indicate that in one of the two years larger

clutch sizes gave rise to a higher breeding success rate.

Breeding Success of the Coot at Attenborough

In calculating breeding success only pairs that produced
eggs have been included in the data. In 1973 and 1974 there were
eight and seven pairs respectively holding territories in which
no eggs were laid. Table 1-6' examines coot breeding data for all
completed clutches recorded during 1973 and 197k. Table 17 shows
these data combined. The data have been divided into the five
sub-areas which comprised the total area. The total number of
of clutches has been shown as first and second clutches: this
distinction has .been maintained throughout the tables in order
to clarify the relative conhibutions of both types of clutches
to the overall breeding success.

The number of eggs hatched as a percentage of the number of
eggs laid was slightly higher, for all complete clutches, in
197k than in 1973 (50.9% as against L7.9% respectively) with a
mean of 49.3%. The percentage of hatched '  young which finally
fledged was significantly lower in 197k than in 1973 (34.5% as
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Figure 17. Comparison of clutch size frequency with

percentage breeding success: First complete
clutches only.
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against 47.7% (d = 2.5@, P < 0.02) with a mean of 41.5%. The
percentage breeding success, i.e. the number of young fledged
as a percentage of the number of eggs laid, was higher in 1973
(22.84) than in 1974 (17.0%) with a mean of 20.2% (Tables 16 and 17).

The overall drop in breeding success in 197} was largely
caused by the failure of the second clutches to fledge young.
After a hatching rate of 61.5¢, the highest rate recorded during
the two breeding seasons, the percentage of young fledged from
the second clutches was only 12.58. This is very low when
compared with the percentage of young fledged from the first and
second clutches of 1973 and the first clutches of 197L - respective
rates recorded as 47.8%, 46.14 and 36.8%. The drop in the number
of young fledging from second clutches in 1974 was significant

(d = 2.35, P& 0.02).

a. Factors affectinﬁg; breeding success

At Attenborough of the 753 eggs'laid in completed clutches
only 371 hatched (Table 17): thus 50.7% of all eggs failed to
hatch. Alley & Boyd (1947) with_éé.%. Lelek (1958) 56.L%,
Askaner (1959) 60.5% and Sage (1969) 66.2¢ all recorded higher
egg losses. Bezzel (1959) 33.0%, Bi:'nns (1963) 25.0% and Havlin
(1970) 13.4€ quoted much lower egg losses.

Various facts are quoted by research workers as affecting

breeding success.
Lelek (1958) mentioned that the hooded crow (Corvus cornix)

used to watch while coot nests were checked and that such nests

were often attacked before the adult coot returned.
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McCartan and Simmons (1 958) recorded that at Theale Gravel
Pits an incubating great crested grebe killed several young coot
as they left their nest. They also reported that the pike was
the chief predator on the young of the great crested grebe on
the Burghfield Gravel Pits in Berkshire.

Alley & Boyd (1947) considered that other territorial coot
contributed greatly to the mortality of the youngs they saw one
adult coot drown a young bird from another nest. They recorded
that the period up to three weeks was the time when most young
die: very often the "young would d:}sappear without trace."

A factor which is thought to cause heavy egg losses in coot
is the loss of whole clutches through wave action (Sage 1969)
sramping nests or rising water chilling eggs.

Hendrickson (1936) investigated mortality in the American
Coot after 6.4 cm. (2.5 inches) of rain fell over two days found
that where the nests were free to rise and fall with the water
level, nest -cups were dry and the young survived. In three nests,
however, he found one, three and five dead young. These were in
soaked nests that were only 25 mm (one inch) above the water
level and had not risen steadily with the rising water. Hendrickson
(1936) suggested that the young birds "drowned in the nests or
died of chilling either with or without a brooding parent at the
nest." Macdonald (1962) and Fredrickson (1969) believe that
chilling causes heavy losses in some nidifugous young because of
the inability of the parents to find enough food for the young:
and/or to brood them properly in adverse weather conditions.

Havlin (1970) concluded that the very high egg losses found

in coot by all but himself, Beszel (1959) and Blums (1963) were
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attributable to "extraordinary local conditions and directly to
the method of investigation.® .

It is difficult to disprove that losses are caused by the
investigator and some were certainly caused by the nest checking
activities at Attenborough. For example an incomplete clutch of
two eggs was lost to crows because of nest investigations. Crows
were noticed early in 1974 to be following me around areas C
and E as nests were checked from the boat. Normally on my approach
the adult coot would leave the nest area, sometimes going around
the back of an island or out of sight in the vegetation - after
noting the behaviour of the crows the precaution was taken or
remaining within'.sight of the nest being investigated until the
resident coot had returned to the immediate nest vicinity. On
several occasions crows had to be flushed away from a recently
visited nest; the crow usually alighted in a nearby tree and then
moved slowly down through the branches until just over the nest.
On one occasion a crow flew down to the mud shore and walked
slowly towards the nest. Usually the presence of a crow in the
territory immediately ' caused one of the adult coots to hurry
towards the nest site ~ whether it contained eggs or not and it

would drive the crow away.
It is also possible that I contributed to some of the losses

of the young, as once they could leave the nest the young tended
to scatter from tﬁe nest on my approach. However only on one

occasion was it necessary to rescue a chick and return it to the
nest site. Normally the young keep up a constant !peeping! which

is used by the parent for location purposes. It would however be
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unwise to discount the possible losses the presence of an observer
might have on such small young purely by driving them away from
the comparative safety of the nest site.

In order to clarify the causes of egg and chick loss particular
attention was paid to this aspect in 1974. 0dd eggs were only
infrequently lost from a nest, usually because of the ac\;.ivities
of the parent coot in nest which had tilted nest cups so that
the eggs could roll out fairly easily, as is illustrated in
Plate 52. A few eggs were abandoned after failing to hatch. I
did not collect figures for the loss of odd and abandoned eggs
but they were very few when compared with. those recorded by Alley
& Boyd (1947). They record 6§ and L$ of the 79 lost eggs as due
- to knocking out and abandonment respedively.

The total mumber of clutches started in 1974 was 61; of
these six clutches were never completed and 16 of the cor@leted
clutches were lost before they hatched any young. In spite of
the effort made to discover the reasons for egg loss, in eight
cases no definité cause could be found. The possibility must
exist that some of the unexplained losses were caused by rising
water chilling the eggs, which were then deserted with the eggs
subsequently being taken by crows.

The coot's apparent ability 1_;0. recognise a chilled egg was
shown by the action of a bird at E20 site in 197hk. On 28 May
the coot were incubating nine eggs. One of the eggs previously
marked on 22 May was cold and was lying underneath the rest of
the eggs in its own depression in the bottom of the nest. The
depression in the cup base was filled by me and the chilled egg

mixed with the other eight eggs. On the next visit, on 11 June,
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this egg was again found in the base of the nest and was cold:

the other eight eggs were all warm. The first young were seen on
15 June but the nest was not visited until 18 June. The only
egg remaining in the nest was the chilled one. At leést four
young were with their parents in some nearby Carex spp.

It proved impossible to verify any losses of young coot by
chilling but they can sometimes be some distance/from a parent,
especially on the island nest sites, and they could easily be
chilled in a sudden storm before they are able to reach their
parents. Adult cc{ot were seen on two occasions in heavy rain
merely to sit and call the young to them. The young were then
brooded until the rain stopped.

% The quickly rising water, coupled with strong winds, definitely
caused five nests to be flooded and the .clutches were lost. One
nest under a §_aa__l_1§_ was lost when a gale blew over the tree and
crushed the eggs. Full clutches from two nests were almost
certainly takén by children and one incomplete clutch was deserted
because of disturbance by fishermen. A full clutch was taken by

a fox and it is believed that four nests were annexed by other
species. Of these four nests one was taken over by a female
mallard after the coot had incubated for 18 days.

The mallard was deliberately disturbed; the eggs were just
warm but were not being incubated. The eggs were left in the nest
which was very much flattened; the nest cup had been crushed and
the eggs were virtually lying on a platform only. The next day
a female mallard was again on the nest; investigation proved the
eggs were intact and slightly warm. (The coot which hadlaid

these eggs were found on the same date some 15 m. away with an
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almost complete new nest. They subsequently laid and hatched
five eggs from which one young fledged). The mallard never
returned to the site and the eggs remained intact for a further
five days before they were removed for examination.

Two other clutches were found in similarly crushed nests
with intact clutches; eggs from these later disappeared and were
probably taken by crow- or magpie. Observations failed to ascertain
w_hether the clutches were deserted by the coot before the nests
were appropriated'by the other species or if the coot were forced
to relinquish their nests in the face of interspecific aggression.

Almost all the recorded chick losses at Attenborough occured
while the young were three to ten days old (confirming the findings
of Alley and Boyd 1947).

For the first two or three days s the young stay in or on the
nest and are fed by the parents bringing food to the nest. Usually
‘one adult stays brooding the youné on the nest while the other
forages for food. From about the age of three days the young
spend most of their time out of the nest while they follow their
parents for unlike most nidifugous species, the young appeared
to be totally dependent on their parents for food for about the
first three weeks (See section on Development and Care of the
Young).

Over the two years five newly hatched young were found dead.
One was found floating in the water and was at least 100 m. from
any known nest, the other four were found dead in the nest. Three
of these had apparently hatched normally and then at some early
date (one to three days) they had been crushed to death. The other
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was extremely small and it had apparently died immediately
after hatching and before its feathers had dried out.

Crows might account for some losses as the young tend to
stray long distances along any shorg-line within their territory.
Such losses at Attenborough are considered slight. Crows were
never seen to be attempting to take young coot, possibly the crows
had an abundance of more easily _obtained food at this time.

Attacks by other territorial coot on the chicks of rival pairs
did occur. Mild attacks were recorded on several occasions, and
a severe attack once on young birds wandering outside their own
territory but this behaviour was seen so infrequently that it
is doubtful that it could have more than a minor effect on fledging
results overall at Attenborough.

Great crested grebe often nested in very close proximity
to the coot. (see page182) and there must have been many occasions
when the behaviour as reported by McCarton/Simmons (1956) and = -
noted on page 156 could have occured although such behaviour was
not recorded.

Probably the main predator on waterfowl at Attenborough is the
pike. Although young birds were never seen to be taken by this
animal several fishermen stated that they had seen young swimming
birds disappear from the surface of the water in a sudden swirl.
One fisherman spoke of seeing five young duckling (out of sev..en)
disappear in one rush by a large pike. The description fitted the
¢ufted Juck, a small number of which breed ab Attenborough. Pike
are common over the pit complex and very many are caught each
year (per. comm. with the Water Bailiff) and I have personally
seen pike of over one m. in length spasming in the Wet Marsh

area. Many areas of the pits hold large numbers of small or
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Jjack pike and it is these which are thought to be the main
predators on small surface swimming animals when they are close

inshore.

b. Breeding success in relation to habitat

No studies have been located on Fulica atra which quote
breeding success rates in relation to the varying habitats found
within one study area.

At Attenborough one part of area 'E! known as Wet Marsh
(Figure 1) held breeding coot at a much higher demsity in both
1973 and 1974 (Figure 3 and ) than any other part of the study
area. Using the terminology of Brown (1 9-69) this has been called
the preferred area. Area data were examined to see ii_‘ the area
of highest breeding density gave rise to greater productivity
with respect to clutch size and overall breeding success.

Within the preferred area there was an increase in mean clutch
size, first complete clutch only, for both 1973 and 197k when

compared with all the other areas (Table 18).

Table 18.
Clutch size in preferred area compared with
the rest of the study area.

X clutch No. of X clutch  No. of
“Year size in clutches size over clutches
preferred - rest of
area area
1973 6.6 % 0.21 7 5.9%0.09 56
1974 7.6 £ 0.16 7 6.4 ¥ 0.09 Lo

This difference in mean clutch size between the preferred and
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the nest of the area was examined statistically for both 1973
and 197l4. The results for 1973 (t = 0.98, P > 0.1)werenot
significant whereas for 1974 (t =2.02, P & 0.05) the resulty ¥ed
significant. The results indicate that in 1974 the areas with
higher breeding densities (higher breeding densities have been
shown to be correlated with the richness of food stpply (Lack
1958)) ‘gave rise to larger clutches.

In the preferrec_l area the number of pairs on territory
producing first complete clutches in 1973 and 197k was seven
(Table 18). In both the preferred and the rest of the area the
mean clutch size increased in 197h. Over all the areas (excluding
the preferred area) the m:mbe_r of birds completing first clutches
decreased from 60 pairs in 1973 to 46 pairs in 1974 (Table 19).
This apparent relationship between clutch size and breeding
density, between the years was examined statistically, (t =1.37
P > 0.1) the difference not being significant.

Although the data indicated no statistical significance in
the increase in clutch size with a decrease in breeding density
(Table 18), mx';xns (1973) recorded that as the density of nesting
coot, in Latvia, increased the mean clutch size decreased by as
much as 0.8 eggs. Similar findings (Lack 19585)have been

reported for birds such as the blue tit (Parus caeruleus) and

the great tit (Parus major).
The overall product:_i.on rate using the criterien of the

number of young fledged per laying pair as a measure of breeding

success givess-
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Table 19

Relationship between number of pairs laying and .
number of young : fledged from first clutches only.

Area No. of Pairs No. of Young No. of Young Fledged
Laying Fledged per Pair Laying
1973 197L 1973 1974 1973 197k

A 10 10 17 17 1.7 1.7

B 8 6 13 1 1.6 1.8

c 12 1 16 6 1.3 0.5

E 22 18 29 10 1.3 0.8

F 8 1 L 0 0.5 0.0

" Wet Marsh 7 7 1L 11 2.0 1.6
(Preferred

area)
67 53 93 59 1.0 14

Thiis although the preferred area apparently gave rise to
larger clutches (Table 18) the overall production of fledged
young from first clutches was no greater for the preferred area
than for areas 'a! and 'bt.

One of the reasons for the production rate dropping (in
relat.ion to eggs laid) in the preferred area is thought to be
because of predation by pike. The preferred area besides providing
a rich habitat for birds also apparently provided an idea]
habitat for pike (pers. obser.) and it was the shallow water which
the pike seemed to favour which also provided the young coot with
its first environment after leaving the nest. Milne (197L)
observed that when pike appeared after the flooding of a newly
excavated gravel pit the number of young wildfowl reaching maturity

fell dramatically.
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Huxley and Wood (1976) studying the moorhen suggested that
the steady increase in breeding success as the season progressed
was due to increased cover, being available from the growth in
vegetation, which enabled the young moorhens to avoid predators.
In the Attenborough preferred area the success of second clutches
and a; double-brood,raised-.; in 1973, the number of fledged young
from 1.3 to 2.0 youné per laying pair. In the preferred area the

additional vegetational growth - especially from R, hydrolapathum

was extremely substantial and must have provided late hatching

young coot with substantial extra cover.

C. Breédigg_ success in relation to habitat chang

The changing habitat (page 33 ) and the consequent loss of

émergent vegetation which was used as a food source, for nesting

cover and for cover for the young, is thought to account for the

lower overall breeding success rates in 197l when compared with

1973. |
The areas affected most by the habitat change were the open

areas of C, parts of E and area F. Area F lost seven breeding

pairs, area E (excluding the Wet Marsh) lost )i breeding pairs

and area C lost one breeding pair. If area F and parts of area E

and C are considered as buffer zones (Kluyver and Tinbergen 1953)1 *

INote 1"

The buffer effect (Kluyver and Tinbergen 1953) states that
in an area with a high density population where the food supply
is superior to contiguows -areas the year to year variation in
density will be small and will not be proportional to the
variation in the total population in the study area. For the
buffer effect to operate 'good! habitats must be contigugvé
with tpoor! habitats.
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then this could account for the fact that in 197L when the whole
study area 'lost! 15 territorial pairs nine pairs and seven pairs
were lost from areas F and E respectively. (Areas A and B increased
by three territorial pairs but suffered a two pair decrease |
in breeding coot).

Table 19 shows that Areas A, B and Wet Marsh (Preferred
area) were all consistently more successful over the two years
at fledging young than other areas.

The buffer effect, if operating on the coot at Attenborough,
could account for the consistency of the results for areas A,
B and the Wet Marsh over the two years and the variability of
the results for areas C, E and F (The areas were identical in
size in 1973 and 197L). Brown (1969) stated that probably the
critical factor for the buffer effect to operate is that there
must be a choice of 'rich! and 'poor! habitats within the area
in which the species could be expected to search for a territory.
Based on observational evidence, this critical requirement was
met at Attemborough and some habitats were more suitable for
coot than others even though both types of habitat contained
territories.

I consider that:-

1. The environment at Attenborough consisted of both poor

and rich habitats with respect to the requirements of

the coot.

2. In 1973, the poor habitats held territories because the
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high density of territaies overall meant all the rich
territories were occupied and marg:mal territories had
also to be utilised. | |

3. Some of the_poor habitats in areas C, E and F were only

marginally capable of supporting breeding territories
and with the detrimental habitat change previously
discussed on page 37 ‘these became non-viable as
breeding territories.

L. The number of coot on territory in 1974 fell because the

coot abandoned territories which had become non-viable
as the habitat deteriorated.

5. The detrimental habitat change affected the poor habitats

first or

i) the poor habitats were affected more than the rich

or

ii) the rich habitats were so rich that even though they
suffered equal deterioration they still contained
sufficient food and space to support extra territorial
coot even though the extra pairs did not lay.

Based on the above, and the data in Table. 19 I would offer
the hypothesis that the buffer effect was operating at Attenborough
over the two years 1973/197L and that the areas A, B and Wet Marsh
were 'better! habitats for territorial coot than the contiguent
but 'ﬁoorer' habitats of areas C, E and F.

A short follow-up visit was made-to areas C, E and F on
31 July 1976 to monitor the changes, if any, in the mumber of
coot and in the vegetatio;_l.

The Wet Marsh area, which was the 'preferred area! in 1973
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and 197h, holding the highest breeding density of coot (Figures
3 and L) as well as many other breeding water-birds, had changed

dramatically with respect to its vegetation. The R. hydrolopathum

had been almost completely eliminated leaving an expanee of open
water with some muddy patches. The linear bed of G. maxima

had completely disappeared as had most of the large bed of this
species on the river side of the area. The linear bed of

T. latifolia had been reduced in length and thickness. Only the

Phragmites appeared to be surviving over its previous range. The
results of these changes were to leave the area as a large pond
of open water (Plate 60a), with the areas which held the

R. hydrolapathum and the G. maxima , as patches of water and soft

md .(?1ate 60b). Only one pair of coot with two llarge young
in the ares prenously occupied by E8/E3 in 1973/197L, were seen,
plus one other adult coot.

The general level of emergent vegetation over the study area
| was very much less than in 1973 and 197L. Plates éOc, 60d and
" 60e illustrate clearly the change occurring around some of the
small islands. The same island is featured in each case and the
photographs were taken from approximately the same angle. Plate
60c (1973) illustrates the thick growth of T. latifolia in which
the nest of Cll was placed. Plate é0d (197L) shows the nest of

C3 in what had become a thin growth of T. latifolia. Plate 60e

(1976) shows that the T. latifolia had been eliminated completely

and the coot ( on the left of the photograph) on territory was

nesting under a Salix

The BTO common Bird Census count for 1976 was L6 territorial

pairs. On a visit on 31 July 76 only seven adults on areas C,
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E and F were seen. If the majority of the 46 pairs were still on
territory then they would have had to have been in areas A a;nd

B. As this seems unlikely it is probable that the majority of
the pairs had failed at breeding and then abandoned territory

as failed breeders had done in 197L (see page;3 ).

Recent data (K. Corbett pers. comm. May 1978) confirms that

the River Erewash continues to flow into the southern pits causing
heavy ﬂoodiﬁg. The Wet Marsh area (Figure 1) is now an open

pond. The mud and the T, latifolia (Plate 92) have disappeared;

the Phragmites has been reduced greatly and the only other emergent
vegetation still to be found in the area is the G. maxima . fringing
the pond. One pair of coot still have a territory in the area.

The BTO count for territorial coot in 1977 was 41 pairs; a further

drop in numbers.

d. Success rates of early and late nests

In order to test the hypothesis that young birds hatched
early in the year have the greatest chance of survival, for
instance - (Lack 195L: Perrins 1970), the Attenborough data have
been analysed under two headings: Table 20 presents the breeding
data of the coot based on the laying of the first egg. Tables
21 to 24 have been compiled by taking the first and last 20¢ of
the 1973 .a.nd 197L completed clutches and calling these early

nests and late nests respectively.

d. i. Success rate based on the first egg date

Table 20 includes all the complete clutches of known date

grouped into half-monthly periods. The percentage of eggs that
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Table 20: Breeding information for 1973/197Lk according to the date of
laying of the 1st egg. Only complete clutches have been used
in the analysis. The data has been grouped into half-monthly
periods.

(Only includes clutches where the exact laying date of the
1st egg is known or has been estimated within ¥ 1.5 days).

1973 DATA

Date No. of No. of No. of £ of No. of £ of % Breeding
clutches eggs eggs éggs. young young Success
laid hatched hatc_:hed 'ﬂedjg(ed' ﬂilged _
March . 1 8 5 62.5 2 140.0 25.0
115 7 42 2L 57.1 10 1.7 23.8
April 16-30 8 Sl 23 42.6 12 52.2 22,2
May 1507 101 6h  63.L- 35 Bh.T 3h.7
16-31 12 6l ¥ 609 b 3.9 21.9
=15 2 13 7 53.8 L 57.1 30.8
Jme 16,30 o - - - - - =
TOTALS W7 - 282 162 S5t.bg 77 W7.5% 27.3%
197h DATA
Ma.rch . - - - - .- - . -
1=15 6 i3 25 58.1 1 56.0- 32.6
Prll 1630 13 9 51 B 17 333 18
Ma 1-15 21 133 h 55.6 20 27.0 15.0
J 16-31 8 Ll 20 45.5 N 20.0 9.1
1-15 1 3 0 Q- 0 0 -0,
June 46 35 19 3 L 66.6 2 50,0 33.3

TOTALS 50 321 17k 54.2 57 32.8 17.8
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hatched in both 1973 and 197h is remarkably similar i.e. 57.L%
in 1973 and 54.2% in 1974. The percentage of young that fledged
(this indicates the number of young reaching eight weeks old

as a proportion of eggs that hatched) is however higher in 1973
at 47.5¢ than in 197k when it was 32.6%. COﬁsequently the
percentage Breeding Success (the proportion of young fledging
from the number of eggs laid) is also higher in 1973 (27.3%)
than in 197L (17.8%).

Examination of the 1973 data (Table 20) do not suggest that
there is any advanige in breeding at a particular part of the
season. The 1974 data, however, indicates that the earlier
clutches were more successful. In 197L there was a marked .drop
in the percentage breeding success for completed clutches with
a known laying date, after April. Although the percentage of
eggs hatched was very similar, at 5_6..3% in April and 53.1¢
in May, the percentage of young fledged d;cline§ from 40.88
in April to only 25.5%¢ in May. This drop was found to be \
statistically significant (d = 2.12, P& 0.05).

Good breeding success was found for three of the last four

clutches in June. These three nests started on 8 and 15 June
1973 and on 19 June 197L had clutches of six, seven and six
eggs respectively. Huxley and Wood (1976) analysing BTO Nest
Record Cards for the moorhen, found a steady increase in
breeding success as the season progressed. If they are correct
in suggesting the increased success is due to reduced predation
because of additional protection from growing vegetation, then
it is likely that this also affects coot with respect to pike

predation. This could be one of the factors involved in the
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increased success of the three very late clutches. It is also

possible that the decrease in emergent vegetation overall (see
pages 33 to ),0 ) in 197k could be a contributing factor in the
increase in the number of hatched young ﬁhich failed to fledge.
The percentage of young fledging from those which hatched dropping
from 47.5¢ in 1973 to 32.8% in 197L (Table 20). This decrease

in fledging success was found to be highly significant (d =2.78,

P < 0.01).

d. ii. Success rate based on the first and last 20§ of completed
clutches.

Tables 21 to 2l analyse the first 20% and last 20% of all
completed clutches to see if there is any difference in the
.success of early and late nests. Percentage breeding success
is based on survival of the young up to the age of eight weeks.
The 20% figure, for early and late nesting, was arrived at
after considering the spread of égg-laging. For instance, in
1973 there was a seven day gap and in 197 a three day gap aftér
the first 204 of all clutches were started. The 20% late nests
were selected purely for mathematical convenience i.e. there was
no aspparent gaps in laying sequence (apart from the three very
late clutches) during the latter part of the laying sequence.

The total number of nests from which the 20§ have been caluclated
is 69 in 1973 and 55 in 197h. Only nests for which there is a
known first egg date, within 2 2,5 days, have been used to compile
thege tables.

The 14 early clutches in 1973 all had their first egg by
17 April; the late clutches for 1973 had their first egg after

20 May. The early nests were all first clutches but the 14 late
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nests include four second clutches laid after the loss of the
first clutch and one second clutch produced after the successful
rearing of a first clutch. Four other clutches were attempted
during these periods, but these were lost before they were known
to be complete and they have been discounted. The 11 early
clutches of 197h4 were ll cormenced befo_re 23 April while the
late clutches were started after 14 May. As in 1973 the early
clutches were all first clutches while the late clutches include
five second clutches (Laid after the loss of the first clutch).
The incomplete clutches started in 197h have also been omitted
from these calculafions.

The difference between breeding success for early and late
nests in 1973 and 197L (Tables 21 to 24) were tested using values
of number of eggs laid and number of young fledged. There was
no significant difference (?(2 = 1.67, P> 0.05) between numbers
of young fledged in early nests (Tables 21 and 22). There was
also no significant difference (x;z = 3,02, P> 0.05) between
1973 and 197k in the percentage breeding success for late nests
(Tables 23 and 2L).

Table 21 and 23 show that in 1973 breeding success for early
and late nests; 21.0% and 20.7% respectively, is practically
the same. There was, however, a significant difference in
success between early and late nests in 1974 OZ =6.67, P> 0.01)
as shown in Tables 22 and 2L.

The data suggest that with the coot at Attenborough there
may be an advantage some years in breeding early. The factors
causing this advantage have not been identified. The variable

results for 1973 and 197h, with respect % the percentage of
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young fledged from those hatched, might be connected with the

recent habitat change over the study area (see pagé 15 to 21).

" e. Comparison of Attenborough breeding data with.other studies.

The Attenborough data when compared with the findings of
Alley and Boyd (1947) and Sage (1969) shows that whereas the
hatching and fledging rates differed, the overall breeding
success rate we're similar (Table 25).

The only other study to report overall breeding rates was
that of Askaner (1959). His figures, along with other published
data., are shown in Table 25, for two different areas were very
variable. Askaner (1959) claimed this variability was due to
the fact that, at the site where the percentage breeding success
rate was 69.08. the coot were artificially fed in a situation
where a good food aipply was already in existence while at the
other site no artificial feeding occurred and the habitat was
very poor in available food.

Lelek!s (1958) percentage rate for eggs which hatched are
in accordance with the three sets of British data. All the
other studies record much higher hatching rates, with Kornowski
(1957) recording a very high fledging rate. Havlin's (1970)
hatching rate was based on the number of sterile eggs, or the
remains of such eggs found in the nest affer the incubation
period and on the egg losses found during incubation.

Asksner's (1959) iligh success rate seems, in some degree,
to parallel the Attenborough findings for site E28/E! in
1973/7L respectively. Here artificial feeding on a poor
habitat helped the coot to achieve better than average results

(see page 68 ). The continuous successful breeding of the moorhen
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Table: 25, COMPARISON OF COOT BREEDING DATA
from different areas of Europe

No. of ~ $of No.of &of 4

Locality Authority Eggs Eggs Eggs Young Young Breeding
Laid Hatched Hatched Fledged Fledged Success

. Present

Nottinghem Study 753 3N 49.3 152 h1.0 20.2

Hertford-

shire Sage 33 116 33.8 T 61.2 20.6
(1969) .

Somerset  Alley & 121 L2 34.7 28 66.7 23.1
Boyd
(1947)

Czech Lelek 32 154 13.8 NO DATA
(1958)

@#Czech Havlin 1868 1618 86.6 NO DATA
(1970)

Sweden Askaner 86 34 39.5 6 17.7 7.0
(1959)

#Sweden Askaner 29 22 75.9 .20 90.9 69.0
(1959)

Germany Bezzel 24,0 189 79.0 NO DATA
(1959)

Germany Kornowski 550 NO DATA 2Lk bl
(1957)

@ Havlin states hatching losses definitely not more than 204

# Askaner. Data collected from site where Coot artificially fed.
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(Siegfried and Frost 1975) seems to be a similar situation and
all three reports point to the availability of food being the
critical factor in the ability to fledge young;

The method used by Havlin (1970) to calculate the number
of eggs hatching would, if it had been used at Attenborough,
have produced a much higher hatching rate than that recorded
(See Discussiqn). Very few coot nests at Attenborough were
found to contain eggs once both parents were seen on the water
together with their young.

It is possible fhat the adult coot either removed the
unhatched eggs or ate them, or they were taken by crows as they
were abandoned. Immediate predation by the crow is considered
unlikely as eggs disappeared immediately after incubation in
aréas which experienced little crow activity. The coot, however,
has been known to eat the eggs of great crested grebe (McCartqn
and Simmons 1956) and presumably could remove its own eggs easily.
Plater (1969) records that a moorhen was seen to remove one
of its own eggs from its nest, carry it to an island, and feed

it to one of its chicks.
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RELATION WITH OTHER WATER BIRDS

Almost all the literature which refers to the coot comments on
its relations with other waterfowl, especially wildfowl.

cramp (1947), Kornowski (1957), Lelek (1958) &nd Hlums (1973)
all state that the amount of damage caused by breeding coot, to
other water birds, is almost negligible. Kornowski (1 957) stated
that ducks which entered the territory were seen off, but not
hounded out of the area and ducks with young were seldom attacked.
Lelek (1958) reported that the coot's relationship with "the duck
can be characterised as neutral®, but that it is intolerant of the
moorhen. Elums (1973) has registered nineteen bird species in the
nesting territory of the coot during the period April to August.
The moorhen he listed as being the most violently attacked. He
stated "the aggressive behaviour ... <e.e. ig distinctive at the
beginning of the reproduction period, yet it is manifested
irregularly anci proves to. be of little effect®. He concluded"that
the coot does not interfere with the reproduction of the ducks and
other waterfowl in Latvia".

Cramp (1947) in discussing coot territories on St. James's
Park, London, implied that coot, far from being an ecological
competitor with wildfowl by restricting their breeding habitat,
are themselves restricted largely to unsuitable habitats by the
breeding duck. Cramp stated "and as the outside banks were subject
to human interference and Duck Island was the favourite nesting
site for ducks, they (meaning coot) were in practice, restricted
to the two small islets®".

Ryder (1959) reported how ducks with young, including the small




182

cinnamon teal (Anas cyanoptera) can successfully defend their broods
against the very pugnacious American Coot. -

Nylund (1945), Kornowski (1957) and Blums (1973) all recorded
great crested grebe building nests as close as one m. to the nests

of ingubating coot without any aggression from the coot.

é_g_gressive Behaviour

At Attenborough interspecific aggression was recorded on very
few occasions apart from that towards the moorhen, even the moorhen
was not always attacked, however. The great crested grebe was
rarely attacked even though on several occasions it was found
nesting as close as one m. to the coot. Flates éOi‘ and 61 (the
. grebe eggs have been uncovered for photographic purposes) show
two of these occurrences. On each occasion the grebe commenced
nesting after the coot was on eggs and the coot must therefore
accept the building grebe without any molestation, or the grebe
ignores the coot aggression which is insufficient to dirive it away.
When the great crested grebe follows the coot into a nesting site,
the coot must be hatching its young - the period which researchers
(Rornowski 1957: Wagner 1962: Bl:;ms 1973) have stated is the
time of maximum aggression - while the grebe is incubating - within
a metre or so of it.

Coot aggression was recorded during the breeding season
directed at moorhen, mallard, tufted duck, canada goose, mute swan,
little grebe, great crested grebe, browm rat and water vole. On
many occasions, however, all of these species, apart from the

brown rat, were tolerated within the immediate enviromment of nests

containing eggs and/or small young.
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The intensity of the aggression is dependent on the species.
Plate 62 illustrates the type of coot aggression shown towards
the larger waterfowl. One coot incubates while the other, on the
nest ramp, stands with head and neck in a straight line 'phut-phutting!
at the canada goose. The goose mletdy ignored the coot which
did not leave the ramp.

Similar aggression was shown towards a mute swan and six
cygnets which stopped to feed about 1.5 m. from an incubating
coot. The coot sat up and went into the 'head and neck straight
posture! and started to produce a metallic 'chuck' call, repeated
every second or _so. The swan ignored the coot as did the coott!s
mate which was preening on a nearby island. As the swans moved
away the sitting coot relaxed and continued to incubate.

Coot were seen to attack duck without young and on three
occasions coot were seen attacking .. female mallard when they had
small young. One female mallard retreated taking her four young
with her: the coot only attacked the adult mallard and not the
young. The coot at site E18 in 197L was however repulsed by
a female mallard. The coot was incubating three eggs on 11 June
when a female mallard and four small young went close to the
nest. The sitting coot came off the nest and attacked. The
female mallard 'stood! on the water and attacked with bill and
wings. It drove off the attacking coot and then as the mate of
the sitting coot arrived the mallard drove them both back about
two m. while her young retreated. As the mallards left the area
the coot resumed sitting.

On many occasions the coot is a recipient of aggression from

species such as little grebe, mallard, and gi‘eat crested grebe. On
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four occasions mallard with young were seen to attack territorial
coot; each time the coot gave way, on one occasion even fleeing
from its own territory.

Plates 63 to 6_7 illustrate clearly that if a species intrudes
into the close proximity of another nest it may be attacked. The
coot in Plate 63 had hatched five young eight days previous and they
were all feeding about 30 m. from their nest site when the female
mallard and two young swam past the coot family at about a m.
distance; no aggression was noted at this time. The mallard
proceeded to the island holding the coots! nest and was apparently
going toleave the water by the side of the nest. Immediately one
of the adult coot charged across the water poﬁtioﬁing itself
between the malkard and the nest site. Plate -63 shows the coot
about to start swanning. The mallard immediatelly placed herself
between her young and the coot. An adult little grebe which had
that morning hatched two young just five m. from the coot nest,
then arrived. Plates 64 and 65 show successive stages of the
encomnter; the coot relaxes and the mallard apparently gives all
her attention to the little grebe (as does the coot) keeping one
duckling on each side of her, i.e. one J‘.t_mnediately next to the
coot. Plates 66 and 67 illustrate the 'panic! of the mallxd as
the little grebe dives to attack and the coot (Plate 67) also
attacks. The mallard safely tookler young aw‘ay as neither the
little grebe nor the coot pressed the _aggression any further.

At this site the coot and the_'little grebe ignored one another.

Most of the coots interspecific aggresﬁon is directed at

the moorhen. Twice coot chased moorhen across a narrow island
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without breaking off the pursuit. Even so, a moorhen managed
successfully to lay an egg in the nest of an incubating coot

(see Plate 54) and on at least three occasions moorhens successfully
hatched eggs and reared young in the mf_l.ddle of coot territories.

At 211 times, however, the interspecific aggression of the
coot is never as violent as the intraspecific aggréssion. An
example from my field notes of 20 May 1973 illustrates the
differing rea.,ction of territorial coot towards its own, and that -
of other, species. '

ngite EI11/E16

:Time 09.30

‘(Neither E11 nor E1_6 had eggs or young at this time)
An adult coot from E11 was seen charging and then splattering
at a moorhen. The moorhen fled into the territory of E16
drawing the pursuing coot with it. The two coot from E16
immediately started to splatter towards the pursuing coot
from E11. The three coots (two from E16, one from El1) went '
into paired display. This lasted .for fully two minutes
before the E11 coot returned to its own territory. The

. moorhen continued to feed in the territory of E16 without

any aggression being directed upon it.n

Non-g_g_gessive Behaviour

Bl{'nns (1973) stated that the coot's aggression is "manifested
irregularly®. This was confirmed at Attenborough as the following

field notes and photographs show,.
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"Site, EB

Date 2l June 1973 _

(This was the double brooded site - on 2l June the first young
of the second breed was seen for the first time on the ramp).
In the nest area at 12.00 hours were two female mallard with
seven and two small young respectively and a moorhén with five
young. One adult coot was on the nest, one adult feeding the
small young on the bottom of the ramp and two large young coot
from the previous clutch. Observations continued for twenty
minutes but no aggression was seen.

Date 1 August 1973

Adul‘b coot drives young moorhen from immediate area of the nest.

Date 9 August 1973

~ Both adult ‘coot ignore young moorhen which enters nest area to

feed.

site C1L

Date L June 1973

(Young hatched at this nest on 22 May).

Female mallard with four small young swam right past nest at
distance of ten m. Both adult coot ignored it. At this site
on 20 May (just two days before the young hatched) one adult

coot was on the nest with its mate preening on a small island

" about five m. away when another coot came within about six or

eight m. of the nest while diving for food. Although

observations continued for twenty minutes no aggression was

seen.
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Site E16

Date 15 June 1974

(Young hatched at this nest on 18 June)

One coot was incubating when within a few minutes two broods

of mallard (one with very small young, the others hal f-grown)

passed by very close to the nest. The incubating coot totally
ignored both broods.®

Plates 68 and 69 illustrate non-aggressive behaviour between a
pair of coot with small young and a family of almost fully grown
mellard. In Plate 69 an up-ending mallard is between a coot feeding
a small chick and the other adult coot. Plates 70 and 71 show
families of coot and mallard, both well grown, feeding together.
These were observed at least fifteen minutes without any aggression
being seen. Plate 72 shows a coot with a young chick within 0.5 m.
of an adult great crested grebe - again no aggression was seen.

The coot_'_'s relationship with the great crested grebe is
difficult to understand. On two coot nest which were abandoned
after eggs were laid - reasons unknown - great crested grebe
subsequently built their nests and successfully incubated eggs.

At another site, E18 in 197k, coot commenced nest building on

20 April, the first and second eggs were laid on 18 and 19 May.

On 22 May the nest was flattened and empty; two adult coot were
still in the nest area. A new nest wes started on 28 May, it

was empty on 1 June but held three incubated coot eggs on L,

18 and 21 June. On 22 June, although it was a very cold day, the
area was apparently not occupied by the coot. On 26 June, a moorhen

was observed sitting on the nest which was now slightly lower in
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height. On 30 June the moorhen was checked incubating five moorhen
eggs: ‘there being no sign of any coot eggs. On 3 July the nest
was very much flattened and it contained one very fresh egg of a
grea;t crested grebe. On 7 July it contained four eggs of this
species. The grebe was observed incubating on eight oécasions
before two grebe chicks were first seen on 5 August. Two adult
coot previously seen on 21 June reappeared on 29 July but were not
"seen again before observations ceased on 2L August 1974. On

2l August two adult and two immature grebe were still in the area.

It is unlikely that my observations led to the abandomment
of any of the eggs which disappeared. After each nest visit
observations were coniinued until the sitting bird was seen to
resume its place on the eggs. This almost certainly rules out the
loss of the coot eggs to the crow. However, no observational
evidence was obtained which suggests how these changes, involving
three species laying and incubating in one nest, came about.

'My observations confirm those of Cramp (1947), Kornowski (1957),
Lelek (1958) and Blums (1973) that the coot does not affect the
reproduction of ducks and other waterfowl with which it shares
a habitat. Ducks appear to be able to withstand coot aggression
at all stages of the breeding cycle. The number of occasions
that coot nests, containing incubated eggs, were lost to other
species, pafticularly great crested grebe, seem to indicate that
this was not a random occurrence. It appears as if the 'grebe
does gain an advantage, by nesting in close proximity to the
coot, which has something to do with the siting of the nest

itself.
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DEVELOPMENT AND CARE OF THE YOUNG.

When the young coéf are first hatched they are, unlike most
nidifugous young, completely dependent on their parents for food.
They also, like all nidifugous young, require their parents to
provide them with protection and warmth during their early life.

Boyd and Alley (19)48), Alley and Boyd(1950) , Hinde, Thorpe
and Vince (1956.), Kornowski (1957), Wagner (1962), Kear (1965)
and Bl:'nns (1973) all give excellent descriptions of va.rioué ‘stages
in the development and care of young. Some of these papers are
based on experimental evidence with captive coot and moorhen,
while others such as the ones by Alley and Boyd (1950) and Wagner
(1962) use experimental data on captive coot in conjunction with
detailed field study. In view of the amount of available material
only aspects of the development and care of the young which can
be photographically illustrated have been covered.

Coot are 'good! parents in that they are prepared to defend
their young against all manner of species, even Man if necessary.
Plate 73 shows an adult coot, nest E28 in 1973, sitting on the side
of the nest which still contained four small young. As the boat
approached the adult attempted _to call off the young but only one
chick ventured into the rough water. The adult therefore came
back on to the nest and remained there until I left.

Plate 74 shows two young not more than a few hours old; at
this stage they are indifferent to Man. (According to Alley and
Boyd (1950) this indifference lasts for at least eight hours).
Their bill was red ﬁith a prominent white tip and small crimson
feathers were found all round the base of the bill. The crown and

nape were dull red and thin purple bands ran from above the bill
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into the crown. Just above the eye was a small purple patch.

Running from the ba_.se of the nape towards the eye was a thin band
of golden yellow feathers. Even at this stage they have the
ability to swim (Plate 75) and dive if necessary. Plate 76
illustrates the large feet and very small wings of the two day old
chick. Plates 77 and 78 illustrate typical aspects of the young
coot!s 1life at this age. The young follow the adults everywhere,
each adult looking after a proportion of the chicks, for at least
three to five weeks and they are fed by food being passed from
bill to bill. However, many instances were observed of. independent
feeding including picking insects off the water, upending and diving
for weed from the age of approximately 22 days.

The young go through several colour changes during their first
few weeks. Observations indicate that it is with the growth of
the chick that the plumage changes and not with the age. For
example, the young of Clk in 1973 all hatched within a few hours.
On 11 June when they were 20 days old, one of the young was much
larger than the other two. The large chick had no red on the head,
it had a white chin, yellow bill end whitish feathers around the
back of the head. The two small young had red heads, white bill
tips, yellowish feathers around the neck. They had no white on
the chin or around the head. Plate 79 illustrates two chicks at
about 3.5 to L weeks old.

Plate 80 illustrates the way the older young have to approach
their parent if it is not to be taken as an eggressor i.e. the head
is turned away so that the shield which is just starting to develop
is hidden From rhe Parent bird. The shield starts to develop
(according to the growth rate of the bird) at about five or six

weeks. It commences as a small pale triangular shape, which later
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rounds off at the top. Also at this time, Plates 81, 82 and 83,
the chick develops a mainly white neck at the front and white
feathers on the breast - the bill being a very muddy grey in colour.

Plate 8l shows an adult coot with three well grown young,all
with small white shields and dark bills. The neck is very pale
while the general body plumage is dark grey. FPlates 85 and 86
show immature coot aged about ten to fourteen weeks. The shields
are quite prominent and the bill is starting to turn white. At
this stage (Plate 55) they also have the white stripe down the
leading edge of the wing and white tips on their secondary feathers
and they normally gradually move off their parents! teﬁtom.
twhen an immature of C3 pair was 86 days old the following was noted.
The immature which had a shield about half size, and a dark bill |
with just a trace of white at the base of both mandibles, came
towards one of its parents. The adult went into an aggressive
posture. As the immature came close to its paremt it put its head
completely under the water. The adult grasped it around the neck
for a brief moment and then released it. Both then swam peacefully
away.

Plate 87 shows an adult coot which is moulting its secondary
feathers. This photograph was taken on 28 July while the adult
was feeding young some 25 days old. On 1 August, an adult coot
was seen with its primary feathers just out of pin. The four young
of this bird were hatched on 16 July 197k, so it was probably in
wing moult while it was still incubating eggs.

Many details of plumage were taken from the dead young of A2
pair in 197h. At its time of death it was 78 or 79 days old.

Some of the more relevant observations are listed below:~
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Each wing carried a carpal joint claw, they were deeply
hidden in the feathers and both were very sharp. Each
measured 5 mm.

Each wing carried ten Primary and nine Secondary feathers.
Each secondary feather was tipped with about 3.5 mm. of
white.

Along the leading edge of the wing, from the body to the
tip of the 10th Primary was a very narrow band of small
white feathers.

The shield measured 16.8 mm. in length and was 8.2 mm.
wide at its widest point. Its colour was yellowish off
white. .

The bill was browrish merging with purplish white.

Below each eye was a patch of white feathers. This patch
measured 9 mm. in length running along the bottoﬁ of the
eye and 3.2 mm. in depth.

The general body colour was dark grey. It was flecked
lightly with wiite on the ear coverts, chin, throat, down
the side of the neck, with slightly heavier flecking
occuring from the base of the neck, over the flanks and

belly 211 the way to the vent.

Alley and Boyd (1948) and Kornmowski (1957) observed that the

brilliant head coloration of the young stimulated the adult to

feed. They also reported that very young coot when warned by their

parents alarm call, attempt to hide their heads in the vegetation

surrounding the nest. This was noted at Attenborough at nest

E2 on 27 May 1973, which was constructed in a large isolated

Juncus spp. clump. Four young, two oi_‘ which had only just hatched,

were in the nest with two eggs. One of the young which immediately
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jumped into the water was caught and replaced in the nest. It
then buried its head and neck in the Juncus leaving its rear end

sticking out. Another chick climbed out of the nest cup and disappeared
by climbing down into the Juncus. The-other two young sat in the

nest and are the ones featured in Plate 7.
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FOOD

Collinge (1936) in his study of 157 stomach contents of the
coot found, out of a total animal matter content of 15.94, some
. 2.3% was fish. Collinge (1936) who was looking at coot feeding
habits because they were, and still are, thought of as a species
which habitually harms other waterfowl, concluded that "so far
as its food habits are concerned, the coot is an in-offensive and
harmless bird".

Blumsl (1970) who examined the stomachs of 113 coot in Latvia
*could find no indication that it ate fish. He confirmed that animal
food in small quantities -(ma:mly insects) was usually present and
that very young coot, i.e. less than 10 days old, are fed on.
large quantities of insects.

Hirter (1972) who studied coot feeding habits in Switzerland
considered it held an intermediate position between the mallard

and the pochard (Aythya Ferina).

The coot at Attenborough fed on a wide variety of different
foods. This variety is illustrated by extracts listed, in chronol-
ogical order, from my field notes.

1) "9.4.73 Many coot watched feeding on grass. Two birds
observed at close range eating moss from the bank
of the pond.

5) 22.2.7h Twelve coot feeding on bread thrown from a gravel
barge.

6) 16.3.7h Adult reaching yp from the water to pick and eat

Salix catkins. (Later a coot was seen clambering

about in a Salix spp. to reach catkins).
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11)

12)

13)

10)

9)
L)

2

3

2.7.7h

23.10.7h

25.10.7h

25.10.74

7.10.7h

h.10.7h
9.9.73

1225373

107-73

23.8.7L
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Bléck-headed gulls observed trying to eat a dead
fish, 100 to 150 mm. long, in the water. Adult coot
with young (E2 area) attracted to the fish; adult
ripped it open very easily and its young immediately
started to feed on the fish with the black-headed
gulls.

Adult feeding on G. maximai.. It was seen to eat

a strand at least 300 mm. long by merely 'sucking!
it dowm.

Both adults of E2 feeding vigorously on reed sweet
grass.

Coot, possibly an immature, feeding like a shoveler

(Spatula clypeata) on the top of the water. Unable

to identify food being taken.
Three adult coot feeding very actively on small water
animel - possibly pond skaters (Gerris spp.).

Adult feeding on Carex acutiformis.

Adult from C2 seen pulling and eating leaves off

a Salix bush.

Adult from E8 seen picking small animals off

R. hydrolapa;bhum leaves by the nest - feeding them

to small young.

Three young coot (66 days old) feeding themselves

on Juncus spp. Ripping it off very easily.

Six large immatures with small shields feeding in
the old river by the church. Eating large quantities

of horned pondweed (Zannichellia palustrus) and

duckweed (Lemma spp. )"
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A fodd regulariy consumed by certain coot at Attenborough
was a species of freshwater mussel (Unio spp.). This was seen
taken on numerous occasions, but with only one pair (E2) was
if apparently one of the main foods taken in the winter months.
One of this pair was frequently seen diving for the mussels.
Plates 88 and 89 show the bird bringing in a clump of mussels;
and the same bird trying to break up the clump on the ice fringed
bank. One day, within 20 minutes, I retrieved mussels off this
coot four times as it returned with them to the bank. Plate 90
-shows these clumps to consist of five or six individual mussels
of about 2 to 3.5 cm. each in length. After the loss of these four
clm@s the coot started to shake the mussels to pieces in deep
water, diving to retrieve any lost in the process.  On two -
occas;"Lons clumps which appeared as large as those illustrated
in Plate 90 were swallowed whole. The territory of these birds
included a stretch of water kept open, even in very icy weather,
by the barges carrying gravel. Most of the museels were taken
from this channel which ran past the main car park. The barge
channel in this section was dredgéd to 7.5 m. The.birds were
therefore able to dive to this depth,'a depth also confirmed
by the study of Ingram and Salmon (1935) who recorded. a coot
diving to 7.3 m. The success of this pair in exploiting mussels
as a regular food source was illustrated on 6 December 1973, when
L2 coot were feeding on grass on the car park whil;e both birds
of this pair were successfully diving for mussels in the barge
channel.

Observations recently carried out on a brood of coot at the
wWildfowl Trust refuge at Martin Mere, Lancashire, shows that

coot can catch small live fish and that thesge may at times
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be important as a food source. On a recently constructed mere
the adult coot were feeding six four days old, young on Three-

spined sticklebacks (Gasterostwss aculeatus). The adults

manipulated the fish for several seconds with thein biJ:ls before
offering them to the young (Plate 91). If, as was usual, the
young experienced difficulty with the fish, the adult would
tsnatch! it back, move it around in the bill before offering
it again. In two hours of observation some fifteen fish were
given to various young.

. My observations confirm that coot will eat a wide variety of
food, both animal and vegetable. However, I never recorded it
taking either eggs or young of other birds and can only conclude,

from my observations, that it is unlikely to harm other birds

with which it shares its habitat.
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DISCUSSION

Territory Abandonment

Observationé on territorial abandonment (see page L3 = )
.and on the age at which fledged young leave the territory of
their parents (see page 121 ) make the statement (see page 16 )
by Wagner (1962) that flocks of coot which began to congregate
in early June contained other than adult birds in both 1957
and 1958 very difficult to reconcile, with some of his other data.
For example, his records indicate that egg laying started
between the 15 and 20 April. Given that continental coot
incubate their first clutches from the 2nd, 3rd or Lth egg
(Lelek 1958: Kornowski 1957: Bl{'lms 1973), then the earliest
hatchings would be around the 10 to 15 May. Therefore, by the
13 June, the first young of thg year (allowing 2l days for
incubation) would be about 34 days old.

If Wagner's young were birds of the year it seems likély
that their parents had abandoned territory and taken their
young with then. D;ta suggesting such early territorial
abandonment by the coot during a successful breeding cycle have
not been reported. Nor can the young birds Wagner referred to,
be immatures of the previous year as I found it virutally
impossible to distinguish immature from adult coot in the field
once birds have reached the age of about 140 days. While _1'.hey
remain in their parents! territory, the small shield of the
immatures is a good identification feature. Howevef, when the
autumn migrating coot arrive they have, or quickly acquire, small
shields which make them virtually indistinguishable from the
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immatures already on territory. At Attenborough an enlarged

shield was always found on territory holders regardless of the
time of the year. Witherby (194}) comne'nted on the seasonal
variation in the shield size of coot apnd how the mnlarged shield
is associated with territory maintenance and breeding activity.
Gullion (1951.) found that American Coot which were permanently
paired and defending territory retained the enlarged shield
regardless of the time of the year. .

The speed with which coot will abandon territories in harsh
climatic conditions (see page ;1 ) indicates that if conditions
remain unsuitable then loﬁg term territorial abandonment will
occur as happens in Eastern Burope (Kornowski (1957): .Wagner (1962)
Bl{'nns (1973)). Whether all the coot which .subsequently reoccupy
the territories when climatic conditions improve are the original
territorial b.’;.rds as is suggested (see page U2 ) will only
be discovered by a method of permanent marking, such as colour
rinéing or wing tagging, which allows individual birds to be

identified in the field.

Breeding Coot and Emergent Vegetation.

The almost total dependence of coot on emergent vegetation
for breeding purposes, claimed by Kornowski (1957), Wagner (1962)
and Sage (1969), was not fully confirmed in this study. The
move from emergent vegetation to Salixz for nest sites in 197k
(see page- 79 ) apparently did not adversly affect the ability
of the coot to hatch its eggs. Hatching rates were 48.0% and
51.0% in 1973 and 197L respectively. Most Salix sites were on

small islands and therefore safe from human pressures. Predation
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pressures on incubating coof. at Attenborough were practically
nil (see pagesi55/162) and as most Salix sites seemed less
susceptible to small sudden changes in water levels, especially
early in the season, than the emergent vegetation, the coot
were probably not disadvantaged in the early stages of the;ir
breedir;g cycle by the shift from emergent vegetation to Salix.

After hatching, however, it is almost certain that the young
were in greater danger from predators, particularly the pike,
when they were in territories with reduced emergent vegetation.
When feeding in territories with emergent vegetation young coot
usually remained on the fringe of such vegetation, ready
instantly to move into it, if danger threatened, where they
remained motionless and 'disappeared!. At most Salix nest
sites the young had to continually cross open water if they
- wished to feed in the emergent vegetation which still fringecl
the larger islands and the mainland. As the young were usually
brooded in the nest itself for severai weeks they also had to
cross the open water again as dusk approached.

The coot hatching rate in 197L was 3% higher than in 1973,
however the fledging rate for 197k was 13% less than in 1973.
It is suggested that some of the additional loss in 197k was
caused by more successful predation by the pike (see page 161 )
when the young coot were in the relatively open water between
nest site and feeding areas. Plates 6bc and 60d illustrate

clearly the more open situation of many nest sites in 197L.

Double Broods

The coot will lay replacement clutches several times (see

page 101 ) but there is little doubt that in Europe the bird
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is normally single brooded (see page 105 ). The only researcher
who questions whether the coot is generally single brdoded

is Havlin (1970). He believed that in good climatic breeding
seasons that as many as 10¢ of Czechoslovakian coot could be
double brooded. He based this figure on the number of late
nestls found in seasons when the climate was favourable for
breeding coot. The data for Attemborough, however, clearly
indicates that to use late nests as a criterion for estimating
double brooding could lead to serious over-estimating of numbers.
At Attenborough both double brooded coots had started their
second clutches by the 4 June (actual dates 29 May and L June).
In 1973 six other clutches were started after the 29 May; four
of these were first clutches, the other two were replacement
clutches. In 1974 only two clutches were started a.fber 29 May,
one a first clutch, the other a replacement clutch. In both
1973 and 1974 the last clutch laid was a first clutch, respective
dates being 15 and 19 June. The pairs laying these clutches

had been on territory since early April.

If the criterion of calling the last 20% of all nests as
late nests is justified thenin the 1973 breeding season two or
14% of the late nests were attempts at double brooding. The
total number of complete clutches in 1973 was —6.9 (Table 14);

.of these 3% were attempts at double broodipg. Thus in good
climatic years it might be expected that 10 to 20% of all late
nests could be attempts at double brooding while approximately

3¢ of all complete clutches might be attempts at double brooding.
Over the study period at Attenborough 12} clutches were completed,

of these two or 1.6% were attempts at double brooding. If the
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two breeding seasons at Attenborough are typical then Havlin's

(1970) claim of 10% of coot being double brooded is not justified.

Behaviour Adaptation and Predation by the Carrion Crow

The normal behaviour pattern of the crow at Attenborough .
vwhile seeking food consisted of a systematic flying patrol from
one 'look-out' post to another. The modification of its
behaviour pattern (see page 157 ) enabled the crow to be more
successful at predating coot eggs and certainly some eggs were
lost to crow because of disturbance to incubating coot by the
method of research. It is impossible to evaluate the losses
of eggs suffered by the coot before the crows modification of
behaviour was noted and appropriate steps taken (see page 157 )
‘to eliminate any further egg losses. However because of the
ability of the coot to withstand, under noz_'mal circumstances
(see page 157 ), predation pressure from crow it is believed
that such losses did not seriously affect the overall breeding
data as presented in this thesis. This study did not confirm
the finding: of Lack (1958b)that the coot is very vulnerable
to predation by crow.

In view of the possible importance of a behaviour modification
of this type, by a predator, on past and future studies at
Attenborough and elsewhere it is disucssed in reference to this
study and the study of Hornby (1971).

Hornby (1971) studied the reed bunting population at
Attenborough over three years and his main conclusion was that
the Attenborough population of this species was not self-

perpetuating because of the extremely high nest predation; with
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the carrion crow as the chief predator. He stated that the
reed bunting population was only maintained by immigration of
birds from more successful breeding areas.

_ If, however, the crow on territory at the time of Hornby's
(1971) field work had adapted to his presence as they adapted
to mine then there seems little doubt that the majority of the
reed bunting nests be found would have been subsequently
predated by the crow - as in fact he reported. Besides being a
species with little, if any, defence against the crow once its
nest siteis disclosed the reed bunting normally nests at
Attenborough in 6pen vegetation (Hornby 1971 and pers. obser.)
where the adults'when feeding young are eaSily seen. Hornby
(1971) visited most nests on at least two occasions; once when
he found and recorded nest data and the second time to ring the
nestlings, when they were between six and eight days old. 1In
discussing the high predation rate by the. crow Hornby (1971)
states that "it does not seem unreasonable to assume that....
avian predators are guided to the nest by watching the parents
as they take food to the young". He also mentioned that he
took great care not to leave tracks as it could help predators
to find the nest.

On the basis of research experience for this thesis it would
seem that the leaving of tracks was not the critical factor:
if the crows were observing Hornby as they observed me then the
nest site would have been disclosed by his research activities
and subsequently predated.

The ability of the crow to modify its behaviour patterns

to take advantage of new situations, as happened in this study
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would suggest that for any habitat where crow are numerous, as
they were at Attenborough, extreme care is needed in monitoring

behaviour of the crow as the research work continues.

Are some Coot Polygamous?

Frequently the question of dump nesting appears in literature
with respect to coot. Almost every researcher (see page 106 )
who has carried out field work on coot breeding Biology reports
himself puzzled that a bird which shows such violent interspecific
aggression,especially during the breeding season,can allow odd
eggs, groups of eggs, or even whole clutches to be deposited
in its nest.

At Attenborough dump nesting occurred in at least three
nests (see page 107 ). At one of these nests, ¢l in 197L, two
separate clutches were laid almost simultaneously: the eggs
from the differing clutches were identified by ground colour.

At this nest it was very easy to watch the activities of the
resident and also the adjoining pairs. At no time were more
than two birds seen in the nest area and interspecific aggression
between tﬁe neighﬁouring pairs was at the normal intensity.

If the parasitic laying bird was forcing itself on an occupied
nest then I would have expected the level of agéression to be

so high that either nest or eggs would have been damaged. Such
damage was never recorded and it is concluded that either the
parasitically laying bird:-

a. deposits its eggs when both resident coots are absent from

the nest so that its presence goes unnoticed, or
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b. deposits its eggs with the consent of the resident pair or
with the permission of the coot incubating at the time of
the egg laying.

'a! seems improbable: once incubation commences the nest is
rarely unguarded even for a moment or two. It is difficult to
see-how, in the light of coot normal interspecific behaviour,

a strange bird would be allowed to deposit a series of eggs in

an occupied nest. 'b' appears unlikely but seems more probable

than ta'.

If, however, one or both of a pair of resident coots were
to be polygamous then this could explain how these seemingly
jmpossible egg laying feats occur. No observation evidence was
 ecollected to suggest that polygamy does take place but it is
difficult to account in any other way for the occurrence of

two birds laying regularly in the same nest.
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The territoriality and breeding biology of the coot (Fulica atra)
at the Attenborough Nature Reserve in Nottinghamshire, during the

period August 1972 to August 197k, is described.

Some territories were maintained throughout the year. Both members

of a pair defended territorial boundaries. Territorial fidelity

was high throughout the year for both successful breeding pairs and
non-breeding, territory holding pairs. 19 pairs are believed to
have remained 6n territory throughout the study period. Unsuccessful
breeding usually led to abandonment of territory in May or Jume.

;rhe behaviour which assists in maintaining territory boundaries

is described. Changes in the type of nest site used are discussed
in relation to the change in habitat occurring since the breach

in the banks of the River Erewash in November 1972. Territory

size was extremely variable, the smallest being 0.09 ha., the largest
1.37 ha. No correlati;)n was found between territory size, clutch
size or breeding success. There are indications that the size of

a territory was governed by the amount of food it contained. The
smallest territories and the highest density of territories being
found where the food supply was particularly good.

Nesting occurs mainly from April to mid-June, with peak egg
laying in the last week in April and the first week in May. One
clutch only is normally laid by successful breeding pairs, but if
the first clutch is lost a renest clutch will be attempted. The
mean clutch size, calculated from 124 completed clutches, was
6.1 % 0.14 eggé with a mean egg size of 53.78 x 37.68 mm. The mean
length of eggs laid early in the breeding season was significantly

longer than that of the remainder.
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Both sexes build the nest, incubate the eggs and feed and take
care of the young. Incubétion lasts for 23/2l days and incubation
of first clutches commences with the third or fourth egg. The
young fledge at approximately 8 weeks.

. The data on clutch and egg size, leying dates, breeding success
are compared with those of other British studies, with British
Prust for Ornithology Nest Record Card data and with continental
Buropean data. The overall mean clutch size for Britain calculated
from 490 clutches.is 6.0 ¥ o.08 eggs. The mean clutch size for
continental Europe, calculated from 2561 clutches, is 7.9 o0.03
eggs.

Factors affecting breeding success such as predation, eggs
being chilled in thé nest, observer caused losses, habitat
preference, early and late nesting are discussed. The overall
percentgge breeding success was 20.2%. 152 young were fledged
from 135 territorial pairs, an overall fledging fate of 1.1 per
territorial pair, that is 1.3 young per breeding pair as 15 pairs
on territory never laid eggs. The percentage breeding success
rate was similar to that in previous British coot studies.

Intraspecific aggression occurred throughout the year but
was most common during the breeding season. Interspecific
aggression occurred between the coot and many other water-birds
in summer but only with the moorhen in winter. Even during
the breeding season when the coot can be aggressive towards other -
species its aggressive outbursts on other species are irregular and
have 1little, if any, long term effect.

The coot was found to be an adaptable feeder. Observations
suggest the coot is unlikely to harm other waterfowl with which

it shares a habitat.
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