Diet and behaviour of young American Coots
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Introduction

Only fragmentary information exists on the
dietsofyoung American Coots Fulica amer-
icana (Jones 1940; Sooter 1941; Fredrick-
son 1977; Fitzner et al. 1980). Neither
temporal changes in diet nor the various
foraging techniques of young have been
studied.

Qualitative and quantitative studies on
the behavioural ecology of adult American
Coots exist (Gullion 1952,1953,1954; Fred-
rickson 1970; Ryan and Dinsmore 1979,
1980), but quantitative measurements of
the activities of the young are lacking. The
allocation of time and energy for functions
such as feeding and growth would indicate
how young Coots cope with the complex-
ities of their environment, and the assess-
ment of these functions would provide an
additional means of understanding the eco-
logical niche of the species (sensu Pianka
1978). Time-activity budgets not only pro-
vide an evaluation of various biological
costs to the individual, but also provide a
means of measuring the degree of inter-
action between young and parent. Adult
birds are known to invest considerable time
and energy on the welfare of their young
(Walsberg 1983).

The questions asked in this study were:
(1) does the composition of the diet of
young Coots change with time; (2) do the
patterns of feeding behaviour change with
time of day and growth of young; (3) what
interactions between young and adult Coots
occur during feeding, and do they change
with the growth of young; (4) do the
patterns of non-foraging activities change
with time of day and growth of the young,
and (5) what are the biological costs ex-
pended by young, and by adult Coots on
behalf of the young.

Study Area

Young Coots were observed and collected
from 23 wetlands in the aspen parkland of
Saskatchewan (Bird 1961), 45-75 km NE of
Saskatoon. This area of undifferentiated
glacial till is characterised by moderate to
hilly terrain with wetlands in many of the
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depressions. Approximately 70% of the
land is cultivated. Cereal grains and canola
Brassica napus are the major crops. The
study ponds averaged 0.75-1.5 m in depth
and 0.5-40 ha in area. These ponds are
eutrophic and alkaline, with pH between
7.9-9.2 (Driver and Peden 1977). The com-
munities of these wetlands were complex
and included 12-30 species of Chironomi-
dae (Driver 1977), 4-8 species of Trichop-
tera (Smith 1975), and 10-25 species of
Hemiptera (Brooks and Keiton 1967;
Driver et al. 1974; Stelfox 1977; Driver
1981). Zooplankton, mainly Daphnia
magna, D. pulex, D. middend.orffi.ana
(Driver, unpublished) and Diaptomus arcti-
cus and D. forbesi (Sawchyn 1966; Hammer
and Sawchyn 1969), occurred chiefly at the
mergent-submergent vegetation interfaces.
The dominant emergent vegetation inclu-
ded whitetop Scolochloa festucacea, cattail
Typha latifolia, bulrushes Scripus acutus
and S. americanus, and sedges Carex spp.,
while submergent vegetation comprised
primarily pondweeds Potamogeton pectina-
tus and P. richardsonii and water milfoil
Myriophyllum exalbescens (Millar 1973,
1976) occurring in patchy to dense stands.

Materials and Methods

From 1June—31 August, 1977-1979, young
Coots were collected by shot-gun. Young
were divided into three size classes relative
to adult size: <1/3 (Class A), 1/3-2/3 (Class
B) and >2/3 (Class C).

Intact young Coots were weighed in the
field to the nearest o.. g, and were frozen
upon return to the laboratory. Body mea-
surements (head length, width and height;
leg and leg component lengths; bill length,
width and height; and total body length) as
well as colour and other plumage character-
istics were recorded from thawed birds. On
the basis of plumage characters (Gullion
1954) and body measurements, Class A
Coots were 1-29 days old; Class B were 30-
59 days old and Class C were 60 or more
days old.

Only young that were observed feeding
for 1045 minutes were collected to ensure
the recovery of ingested food items. Im-



mediately after collection, the upper diges-
tive tract (oesophagus, proventriculus, and
gizzard) was removed and placed in 75%
ethanol. The digestive tract contents were
sorted, dried at 80°C for 24 hrs and
weighed. Gastropod weights included the
shell, but Trichoptera larval cases con-
structed of sand and shell fragments were
excluded from the analysis because they
were considered of limited nutritional
value. The data were reduced to an aggre-
gate mean percentage (Swanson etal. 1974)
of dry weight and percentage occurrence.

Invertebrate communities were sampled
immediately after young were collected and
at times immediately following the record-
ing of time-activity bouts. Replicate sweeps
(Sudgen 1973; Swanson et al. 1974) were
taken at each of eight wetlands where time-
activity bouts were recorded. An additional
series of replicate sweep samples were
taken at the 15 ponds where young were
collected.

Coot family units (young with or without
an adult), were observed, with a .0 x spot-
ting scope or 7 x50 binoculars, for half hour
intervals between 0500 and 2000 hours.
Adult behavioural activities were recorded
separately, and sexes pooled. The activities
of the young were recorded according to
size class. All activities were recorded to the
nearest minute. Movements of broods were
recorded on maps in order to determine the
brood association with wetland margins.
Feeding activity was recorded for six cate-
gories; fly catching, pecking, diving, neck
extended, tipping and begging. Descrip-
tions of these behaviours are found in
Goodman and Fisher(1962), Sudgen (1973)
and Gullion (1952, 1954). Other activities
included swimming (without foraging),
preening (all plumage maintenance), and
loafing. The seven aggressive displays
described by Gullion (1952) were pooled as
one for this study.

Time-activity budgets were computed
from direct observations. The number of
bird-minutes spent out-of-sight (shielded by
the vegetation) was not used in determining
percent activity.

The time young Coots spent in a day on
various activities was converted to time
energy budgets by increasing the main-
tenance energy (EM) calculated at an
ambient temperature of 18°C (Kendeigh et
al. 1977) by the relative costs of various
activities. The costs were: 3.0x for aggres-
sion; 2.5x for feeding; - .Ox for locomotion;
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2.0x for night time activity; 1.5x for preen-
ing; 1.5x for resting and sleeping (King
1974; Dwyer 1975). All values, except night
time activity (no observations), were re-
duced by 0.667 (Table 4). Night time energy
expenditure was multiplied by 0.333. These
results were then compared with the calcu-
lation of daily energy budgets (DEB) for
young growing birds (Kendeigh etal. 1977).

Energy costs of adults were calculated
from maintenance metabolism equations at
an ambient temperature of 18°C (20°C for
lowa), and mean adult weight of 550 g
(Tordoff and Mengel 1956; Fredrickson
1969; Alisauskas and Ankney 1985). Activ-
ity data, from this study and from Ryan and
Dinsmore (1979), were used to estimate the
components of time energy budgets (TEB).

Results
Diet

Invertebrates recovered from the upper
digestive tract excluding the gizzard were
easily identified. In 65 young Coots (29
Class A, 26 Class B, 10 Class C) with food in
the upper digestive tract, the mean dry
weight of food was 25.2 mg (range 10-232
mg). The average dry weight of animal food
items was s s+ mg (range 0.3-17.8 mg). As
the Coots grew, they ate progressively less
animal foods (Table 1, x2=26.6, df=2,
PcO.0O0l).

In Class A young, invertebrates repre-
sented 84% of the diet, of which insects
comprised 91%. Class A Coots concen-
trated on animal food, and showed no
preference for specific plant items. The
major aquatic macrophytes, Myriophyllum
sp., Carex spp., Potamotegon sp., were
eaten in equal proportions along with lesser
amounts of a floating filamentous alga,
Cladophora sp. Half of the invertebrates
eaten by Class A Coots were taken at lower
proportions than their occurrence at feed-
ing sites (Table 2, G=25.60, df=7,
PcO.0O0l). Several food items eaten includ-
ing insect eggs, cocoons of the leech Erpod-
bella sp., and moth larvae Bellura sp., are
closely attached to aquatic vegetation, and
rarely collected during sweep sampling.

There was no difference in the selection
of diet items by Class B and C Coots (G=
3.89, df=7, P>0.20). They preferred
trichopteran larvae Limnephilus sp., adult
and larval dysticid beetles and pond snails
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Table 1.

Age class A
Number analysed 29
Plant

Cladophora sp. 3
Chara sp. -
Potamogeton spp. 4
Carex spp. nutlets 4
Scirpus spp. nutlets <1
Lemna spp. <1
Myriophyllum sp. 5
Unidentified seeds -
Plant food subtotal 16
Animal

Hirudinea 1
Crustacea (Eubranchiopoda) -
Insect eggs 8
Odonata (Zygoptera) 6
Hemiptera 2
Trichoptera larvae 18
Lepidoptera larvae <1
Coleoptera 31
Diptera larvae 9
Gastropoda (Physidae) 9
Animal food subtotal 84
Table 2.

in the wetlands in which the young had fed.

Dry weight (%)

Food items recorded in digestive tracts of young American Coots in Saskatchewan.

Occurrence (%)

B C A B C
26 10 29 26 10
7 1 3 8 10
2 - 10
19 20 14 19 30
1 - 7 4 -
5 <1 3 12 10
23 40 3 35 40
5 16 14 19 30
1 - 4 -
61 79 34 73 100
<1 — 13 4 —
1 - 4
7
5 <1 10 12 10
9 2 28 15 10
8 <1 3 8 10
n 8 48 23 20
<1 1 21 8 20
6 10 17 15 20
39 21 90 65 30

Comparison of invertebrate items observed in the diet of young American Coots and sampled

Percent Occurrence

Food Items Class A Class B & C
Coot Environment Coot Environment
(29) (24) (36) (48)
Annelida 9.5 3.0 35 <0.5
Crustacea <0.5 15.0 3.5 19.0
Odonata 4.8 12.0 <0.5 9.0
Hemiptera 7.1 20.0 14.0 30.0
Trichoptera 19.0 6.0 17.0 2.0
Coleoptera 33.0 20.0 27.0 22.0
Diptera 14.2 16.0 14.0 16.0
Gastropoda 11.9 7.0 20.5 15

Physa sp. When Class B and C young were
combined they exhibited a selection pattern
similar to Class A young (G=38.8, df=7,
P<0.001). There was no difference in the
use of invertebrates eaten by either Class A
or the older classes (G=2.93, df=7, NS),
nor in the temporal distribution of the
invertebrates collected from the various
wetlands (G=10.78, fd=7, P>0.10). The

proportion of plant material eaten in-
creased 45% from Class A to Class B, and
increased by 18% from Class B to Class C.
The selection of plant foods narrowed to
two genera, Lemna and Potamogeton. The
former is usually at maximum biomass
between mid-July and early August, the
period when most Class B and C young
were collected.



Grit

Of 75 young Coots examined for grit con-
tent, only 25% of Class A young, and
specifically the youngest of this class, did
not contain grit. Young without ingested
grit often contained egg shell fragments in
the digestive tract. Class A young averaged
0.35+0.09 (standard error) g (n=44, range
0.01-10.3 g), Class B contained 2.73+0.39
g, (n=21, range 0.65-5.73 g), and Class C
birds the grit content averaged 4.7+0.94 g,
(n=10, range 2.5-8.s g). The grit content
was significantly different between each of
the three age classes (t-tests, P<0.001) and
increased with age.

Foraging behaviour

Class A young spent 30-50% of their forag-
ing time begging food from adult birds
(Table 3). The begging activity diminished
with age (x2=40.24, df=2, P<0.001), and
was rarely observed in Class C Coots.
Along with begging, two other feeding
techniques, pecking and extended head and
neck, were employed by Class A young to
gather food. They pecked at food items
near, or on, the water surface, and pecked
at bright objects, such as insect parts or

Table 3.
American Coots in central Saskatchewan.

Age Feeding Activity (%)
Time Class F* P D HN T
Period | Adult - 129 160 20  __
0500-1 (X9 hrs A 0.8 136 04 15
Adult - 449 70  _  __
B 0.1 664 37 03 05
Adult - 50 .  _— _
c 54 54
Period 1l Adult - 181 148 11 14
1000-1600 hrs A 0.3 172 04 65 t
Adult - 3.7 99 03 01
B 0.6 547 59 01 07
Adult - 176 63 13 _
c _ 271 55
Period 111 Adult
1600-2000 hrs A 5.3 2.0
Adult 51.3 83 0.2 _
B 16 s15 62 28 04
Adult —_ 20709 09
c 362 22 . 13
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vegetation, on dried mats of roundstem
Scripus acutus or three-square bulrush Scri-
pus americanus. The extended head and
neck technique was used to capture items
just below the water surface or from over-
hanging vegetation. Ninety-five percent of
the foraging by Class A young was concen-
trated in a 15 m zone along the margin of
wetlands > ¢ ha in size. In shallow wetlands
with widely dispersed vegetation, or in
small shallow wetlands of <0.5 ha, the
entire surface was used.

In Class B and C Coots, diving became
the most frequent method of feeding. Class
B young used a greater variety of feeding
techniques than the other age classes (Class
A x=4.67, Class B x=6.0, Class C x=2.67),
but these techniques apparently did not
increase the resources available to them.
They did not use other prey (Table 1) nor
selected other sizes of prey from the lim-
netic zone. Class C Coots used primarily
two feeding techniques, pecking and diving
(Table 3).

Unlike young waterfowl which actively
feed early in the morning and again late in
the day, young Coots fed throughout the
day with only slight variability in feeding
intensity (x2=2.07, df=2, NS). Class C
birds fed less between 0500-1000 hours than

Percent feeding and other behaviour activity of young (Class A to C) and attendant adult

Number of

Sub- Other Activities (%) Sub- Individuals

B Total S L PR R AG A Total (minutes)
__ (309) 241 151 131 131 35 — (689) 15  (60)
170 (33.3) 36.4 145 4.0 114 03 01 (66.7) 69 (1500)
(51.9) __ 327 19 40 88 07 (481) 40  (430)
3.5 (74.5) 185 42 25 01 01 (254) 111 (2815)
. (50) _— %0 _ __ 50 . (95.0) 12 (20)
(11.0) 73.0 16.0 (89.0) 18 (177)
_ (354) 05 345 162 9.6 35 02 (645) 22 (426)
156 (40.0) 6.5 323 6.4 0.1 (60.0) 65 (1257)
T (4200 T 457 38 49 0.2 (58.0) 88 (841)
17 (63.7) 283 2.2 (36.1) 250 (5836)
T o(52) __ 621 41 0.9 __ (148) 24 (222)
0.2 (32.8) 57.4 10 02 12 (67.2) 60 (888)
109 (18.2) 42.8 100 116 174 (81.8) 55 (1090)
_— (59.8) __ 211 3.7 95 57 0.2 (40.2) 38 (436)
6.0 (68.5) 183 75 57 t . (315) 115 (1883)
_ (225) _ 667 54 45 09 — (@75 12 @
(39.7) 457 106 4.0 (60.3) 36  (480)

F* = fly catching, P = pecking, D = diving, HN = extended neck, T - tip, B = begging, S = sleeping, L = locomotion, PR = preening, R = resting, AG

= aggression, A = alert.
No data available for Adults in Period II1.
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during the remainder of the day (Table 3).
As the young mature, the attendant adults
spent less time in mutual feeding bouts.
More of their time was spent swimming and
in “patrolling” feeding and resting areas
(sensu Gullion 1953).

Other activities

Non-feeding activities of young Coots, such
as sleeping, swimming, preening and rest-
ing, appeared bimodal (Table 3). These
behaviours decreased around mid-day and
also as the birds grew. Only Class A birds
were recorded sleeping. In addition, resting
and plumage maintenance occurred more
often in these young than in the other two
classes. When rest (sleeping and resting)
and locomotion are compared, it is obvious
that the latter activity increased with age
while rest decreased with age and time of
day. During the rapid growth phase, Class
B, the young spent very little time at rest
with the majority of their time directed
toward feeding (Table 3). Very little intra-
specific aggression occurred except
between the young of Class A and B during
feeding bouts with their parents. Aggres-
sion in Class C was mainly interspecific,
similar to that of post-breeding adults
where disputes occurred with both dabbling
and diving ducks.

Biological costs

Adults, either singly or as a pair, looked
after a varying number of young. The
average size (+ standard deviation) of a
Coot brood was 5.35+1.8 young (n=26,

Table 4.

range 1-9 young). Rarely more than four
young were observed with a single parent;
one adult, usually the female, attended to
an average of 4.4+1.7 Class A chicks (n=
10, range 3-9) while the other adult looked
after 3+1.5 chicks (n=7, range 1-4). Class
B brpods averaged 6.1 £0.7 chicks (n=9,
range 5-7) while 4.5+2.3 chicks comprised
a Class C brood (n=4, range 2-7). In the
two older classes, one adult attended on
average four young while three or less
young accompanied the other adult.

The daily estimates of the time energy
budget for Class A, B and C Coot ranged
from 270 to 870 kJ day-1, that of the daily
energy budget from 301 to 881 kJ day-:
(Table 4). Class A young were the most
competitive, Class C the least, they ex-
pended 0.6 to 0.2 kJ day-: on aggressive
interaction. Energy expended on swimming
increased from 37 kJ day-: for Class A
young to 307 kJ day.. by Class C Coots.
Small errors in time-budget measurements
contributed to insignificant differences
between time and daily energy budgets
estimates (x2=3.561, df=1, P<0.10, Table
4)-

)The lowa adult activity data of Ryan and
Dinsmore (1979) was averaged to provide
energy estimates. Their study focused only
on adults, adults without young being incor-

porated into the time-budgets, and this
resulted in a different energy estimate
(Table 4). Adult Coots from lowa ex-

pended 935 kJ day-' while Saskatchewan
adults expended sss kJ day-1.

Overall, adults expended an average 65
kJ day . feeding young, which was similar
to the results presented by Ryan and Dins-

Estimates of time energy budget (TEB), daily energy budget (DEB) and estimates of energy

expenditure on foraging by young and adult American Coots from the present study compared, for

adults, with results from lowa (Ryan and Dinsmore 1979). EM =

Maintenance energy.

Energy Expenditure (kj bird-1 day-1 + standard deviation)

Time Energy

Coots Budget (TEB)
Adults:

Saskatchewan (a) 886

lowa (a) 935
Young:

Class A 270484

Class B 635+88

Class C 870+97

Daily Energy
Budget (DEB) Foraging
1010 242
962 490
301+156 81
623+162 332
881+182 182

a. TEB Sask. 2 (cost x %activity x %day 0.667 (& 0.333 night) x EM)
TEB lowa 2 (cost x »/,activity x %day 0.625 (& 0.375 night) x EM)



more (1979). However, parental expendi-
ture was 105 kJ day-: for feeding Class A
young, declined to 18 kJ day-. for Class B
young and was effectively zero for Class C
birds. Saskatchewan Coots expended 253
kJ day-» on locomotive activity compared to
39 kJ day-: by adult birds in lowa. The costs
vary from no expenditure on alert
behaviour in the presence of Class C young
to 1and 2 kJ day-: on Class A and B young,
respectively. Adults spent an average of 55
kJ day-. defending Class B young compared
to 30 kJ day-» on Class A and 19 kJ day-: on
Class C.

Discussion
Diet

North American studies (Jones 1940;
Sooter 1941 ; Fitzner etal. 1980) infer that a
progression from a varied to a limited
invertebrate diet might occur as the young
Coots mature. Jones (1940) found that
juvenile Coots ate 46.6% animal food, and
Sooter (1941) found that they ate 25%, but
neither study provided an indication of diet
change with the age of the young. In
W ashington State, Coots up to 120 days old
contained an average of .:% animal
matter, which led Fitzner et al. (1980) to
suggest their values very probably under-
estimated the importance of invertebrates
to Coots up to 30 days old.

European studies on Fulica atra such as
those of Horsfall (1984a, b) have shown that
very young Coots (<30 days old) require
large amounts of animal protein. The per-
centanimal matter component in the diet of
young European Coots appears to be simi-
lar to that reported for its North American
congener. For instance, in Latvia, Blums
(1973) found young and adults ate 32.1%
animal matter, while in Poland intake by
young of animal food averaged 43.1%
(Borowiec 1975). In contrast, Hurter (1972)
recorded 4-21 day old Coots on Lake Sem-
pach, Switzerland, feeding primarily on
floating and epiphytic algae and the young
shoots of Phragmites sp.. Again, nestling
and young Coots collected in England by
Collinge (1936) contained fragments of in-
sects and molluscs but the main diet was
plant material.

This study indicates that the very young.
Class A, do have a very high intake of
animal protein which declines as the young
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mature. The invertebrates eaten by Class A
Coots contain most of the essential amino
acids required for body and plumage
development (Sugden 1973; Driver et al.
1974). This finding supports the inference of
Fitzneretal. (1980) that young Coots have a
high protein requirement.

The aquatic invertebrates taken by young
North American and European Coots are
very similar. They selected damsel and
dragon fly naiads, adult and larval beetles,
hemipterans and caddisfly larvae. The
European congener frequently ate pelecy-
pods while gastropods were the mollusca
most commonly taken by young North
American Coots (Jones 1940; Sooter 1941).

Lepidoptera larvae, insect egg masses
and leech cocoons represent foods taken
inadvertently with preferred animal foods
associated with aquatic marcophytes, such
as damselfly nymphs, coroxids, waterboat-
men and caddisfly larvae. They may also
represent items taken by accident when the
young feed on aquatic vegetation; moth
larvae living within the stems of aquatic
plants, leech cocoons and egg masses (Chir-
onomidae, Trichoptera) laid on the under-
side of leaves.

Grit

Although Borowiec (1975) did not analyse
gritconsumption by age the amounts of grit
he recorded were similar to the present
results for Class B and C young. The Coots
in Poland which ate <10 g plant material
averaged g grit, while those with
stomach contents of - 10 g plant material
averaged 5.09 g grit. In this study the
amount of grit increased as the young grew
paralleling increased intake of more fibrous
plant material. The ingested grit provides
for optimum digestion because it increased
the motility and grinding action of the
gizzard, and enhanced digestibility of
coarse and fibrous foods in the remainder of
the alimentary tract (Sturkie 1979).

2.68

Foraging and other behaviours

The pattern of foraging varied with age as
well as with the time of day for the young
Coots. The youngest, although attempting
a variety of methods to obtain food, primar-
ily used two techniques, pecking and
begging, and they occurred with similar
frequency. Pecking, although effective in
grasping soft and fixed vegetation.
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appeared ineffective in Class A young for
the capture of aquatic invertebrates <15
mm long when compared to the size of food
items taken by the older classes. Also very
young birds may not yet have learned to
handle these prey items and begging was a
more productive means of acquiring them.

In young Coots, there are three potential
benefits to begging invertebrates from adult
birds. First, sitting still and receiving prey
rather than actively pursuing them is time
efficient and has a low energy cost. Second,
it assures the young of a continual source of
food rich in essential amino acids necessary
for rapid growth. Third, it may introduce
them to diving, as both parents dive in front
of the begging Class A young. Initially, the
adults present the captured invertebrates to
Class A young, then they drop dead inverte-
brates on the water surface in front of the
young for easy retrieval, and finally dive
without food presentation. On several occa-
sions, food obtained by the adult during
“demonstration” diveswas dropped in front
of the young, retrieved and eaten by the
adults while the young watched. Begging
behaviour gradually declined by the fifth
week as adult diving associated with beg-
ging decreased and the diving frequency of
young increased.

Biological costs

Energy budgets increase as the young grow
(Table 4). During the first 4-5 weeks, when
50-60% of the total body weight is attained
(Visser 1974), much of the daily energy
requirementis directed towards growth and
body heat maintenance (Penney and Bailey
1970). To obtain sufficient energy, the free
feeding by Class A young, and to a lesser
degree by Class B young, was supple-
mented by parental feeding, with daily
energy expended on begging averaging 36
and 18 kJ respectively. For Class C it was
only 0.2 kJ. A portion of the energy which
the young might have been spent on body
heat maintenance is provided by parents
while brooding young on nesting platforms.
The high energy expenditure on feeding by
Class B young corresponds to the period
when large amounts of energy are channel-
led into feather production as well as to
maintenance. With growth there is a
deposition of fatty tissue, a high energy
tissue, which must represent a diet adjust-
ment by young (Table 1) and a change in
feeding cost (Tables 3 and 4).

The involvement of adult birds with their
young may be viewed as part of parental
investment. Parental investment is any
investment made by a parent in one repro-
ductive effort at the expense of its ability to
invest in future reproduction (Trivers
1972). Such investment includes commit-
ments of energy and/or time, aggressive
interaction, exposure to predators, and a
variety of other factors. In this study, part of
the investment made by adults is estimated
by using the amount of energy expended on
specific activities during the brood rearing
period. Adults provide Class A, and some
Class B, young with food; defend young
either by patrolling a “territory” for feeding
and resting or by direct aggressive inter-
action with other birds; and by maintaining
an awareness of potential predators.

Most adult aggressive and alert
behaviour involved defending the young
from other birds entering the “territory” or
from potential avian predators. Adult costs
vary from no expenditure on alert be-
haviour in the presence of Class C young to
a maximum of 2 kJ day-. when attending
younger Coots. Adults spent 55 kJ day-1 in
aggressive defence of Class B young, who
appeared to use more of the wetland than
Class A birds. This increased the demands
on adults to ward off potential aggressors.

Ryan and Dinsmore (1979) suggest that
locomotion isa form ofterritorial advertise-
ment which serves as a means of territorial
defence. The degree oftrespassing was very
low while the territory owners were visible.
They concluded that both sexes, through
their locomotive activities, expend a consid-
erable amount of energy on territorial
defence. Adult Coots in Saskatchewan
appear to expend far more energy (214 kJ
day-: more) providing a safe feeding and
resting area for their young than those in
lowa.

The investment by adults in their
offspring during the brood rearing period
which includes feeding young, defence of
feeding and loafing sites, and a vigil against
predators amounts to an average daily
expenditure of approximately 380 kJ day-1.
This cost ignores energy expended brood-
ing the young on the nesting platform and
the associated costs of defending the young
there during the night. This study may have
underestimated the time adults spend feed-
ing themselves. Swimming activity by adults
may involve foraging which was not
recorded. Nonetheless the maintenance of



young as an investment is a near maximum
cost to the parent attending an average of
four chicks. An increase in the number of
chicks beyond this number could mean a
detrimental cost to the adult where its
welfare would be impaired over three to
four weeks. It could also result in reduced
growth of some of the chicks due to reduced
attendance by the adult or to increased
chick mortality through predation or attack
because of insufficient attention by the
parent.
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Summary

Young Coots became herbivorous with age and
their dependence on adults for food declined as
they grew. Adult involvement changed from
providing food and shelter to merely providing a
secure area for the young to forage. Young Coots
less than 30 days old ate 84% animal matter; by
60 days of age the amount had declined to 21%.
When 30-59 days old, they spent 53% (332 kJ
day ') of their time feeding of which 5.5% was
spent begging food from adults. This compared
to 30% (81 kJ day-1) for young Coots <30 days
old who spent 44% of their foraging time beg-
ging. The dominant animal food item was insects.
The average energy cost for daily activities of the
three age classes calculated from time-budget
studies ranged from 270 to 870 kJ day-1. By the
time the young were 60 days old (Class C) their
feeding and other behavioural activities were
very similar to adult birds.

References

Alisauskas, R.J. and Ankney, C.D. 1985. Nutrient reserves and the energetics of reproduction in
American Coots. Auk 102:133-144.

Bird, R.D. 1961. Ecology of the aspen parkland of western Canada in relation to land use. Canada
Dept. Agriculture, Pub. No. 1066, Ottowa.

Blums, P.N. 1973. The Coot Fulica atra L. in Latvia. Acad. Sci. Latvian SSR, Inst. Biol., Riga.

Borowiec, E. 1975. Food of the Coot Fulica atra L. in different phenological periods. Polski Arch.
Hydriol. 22:157-166.

Brooks, A.R. and Keiton, L.A. 1967. Aquatic and semiaquatic Heteroptera of Alberta, Saskatch-
ewan and Manitoba. Mem. No. 51. Entomol. Soc. Canada, Ottowa.

Collinge, W.E. 1936. The food and feeding-habits of the Coot Fulica atra Linn. Ibis 6:35-39.

Driver, E.A. 1977. Chironomid communities in small prairie ponds: some characteristics and controls.
Freshwater Biol. 7:121-133.

Driver, E.A. 1981. Calorific values of pond invertebrates eaten by ducks. Freshwater Biol. 11:579-581.

Driver, E.A. and Peden, D.G. 1977. The chemistry of surface water in prairie ponds. Hydrobiologia
53:33-48.

Driver, E.A., Sudgen, L.G. and Kovach, R.J. 1974. Calorific, chemical and physical values of
potential duck foods. Freshwater Biol. 4:281-292.

Dwyer, T.J. 1975. Time budget of breeding Gadwalls. Wilson Bull. 87:335-343.

Fitzner, R.E., Sipco, E.T. and Schreckhise, R.G. 1980. American Coot nesting and feeding habits in
southeastern Washington. Northwest Sci. 54:244-252.

Fredrickson, L.H. 1969. Mortality of Coots during severe spring weather. Wilson Bull. 81:450-453.

Fredrickson, L.H. 1970. Breeding biology of American Coots in lowa. Wilson Bull. 82:445—457.

Fredrickson, L.H. 1977. American Coot Fulica americana. In: Sanderson, G.C. (Ed.). Management
ofMigratory Shore and Upland Game Birds in North America. International Assoc. Fish and Wildl.
Agencies, Washington, D.C. Pp. 123-147.

Goodman, D.C. and Fisher, H.l. 1962. Functional anatomy of the feeding apparatus in waterfowl.
Aves: Anatidae. Southern Illinois Univ. Press, Carbondale, 111

Gullion, G.W. 1952. The displays and calls of the American Coot. Wilson Bull. 64:83-97.

Gullion, G.W. 1953. Territorial behaviour of the American Coot. Condor 55:169-186

Gullion, G.W. 1954. The reproductive cycle of the American Coot in California. Auk 71:366-412.

Hammer, U.T. and Sawchyn, W.W. 1969. Seasonal succession and congeneric associations of
Diaptomus spp. (Copepoda) in some Saskatchewan ponds. Limnol. Oceangr. 13:476-484.

Horsfall, J. 1984a. Food supply and egg mass variation in the European Coot. Ecology 65:89-95.

Horsfall, J. 1984b. Brood reduction and brood division in Coots. Animal Behaviour 32:216-225.



42 E.A. Driver

Hurter, H. 1972. Food and feeding behaviour of Coots, Fulica atra, on Lake Sempach. Der Ornith.
Beobachter 69: 125-149.

Jones, J.C. 1940. Food habits o fAmerican Coot with notes on distribution. U.S. Dept. Interior, Wildl.
Res. Bull. 2, Washington, D.C.

Kendeigh, S.C., Dol’nik, V.R. and Gavrilov, V.M. 1977. Avian energetics. Pp. 127-204 in: Pinowski,
J. and Kenedeigh, S.C. (Eds.). Granivorous birds in ecosystems. Cambridge Univ. Press, London.

King, J.R. 1974. Seasonal allocation of time and energy resources in birds. Pp. 4-85 in: Paynter, R.A.
(Ed.). Avian Energetics. Nuttall Ornithological Club, Pub. No. 15, Cambridge, Mass.

Millar, J.B. 1973. Vegetation changes in shallow marsh wetlands under improving moisture regime.
Can. J. Bot. 51:1443-1457.

Millar, J.B. 1976. Wetland classification in western Canada: a guide to marshes and shallow open
water wetlands in the grasslands and parklands of the Prairie Provinces. Canadian Wildlife Service,
Rept. Ser. 37, Ottawa.

Penney, J.G. and Bailey, E.D. 1970. Comparison of the energy requirements of fledging Black Ducks
and American Coots. J. Wild!. Manage. 34:105-114.

Pianka, E.R. 1978. Evolutionary Ecology. Harper and Row. New York.

Ryan, M.R. and Dinsmore, J.J. 1979. A quantitative study of the behaviour of breeding American
Coots. Auk 96:704-713.

Ryan, M.R. and Dinsmore, J.J. 1980. The behavioural ecology of breeding American Coots in
relation to age. Condor 82:320-327.

Sawchyn, W.W. 1966. Ecological relationships of Diaptomus spp. (Copepoda) in some Saskatchewan
ponds. Univ. Saskatchewan, M.Sc. Thesis, Saskatoon.

Smith, D. 1975. Trichoptera of southern Saskatchewan. Univ. Saskatchewan, M.Sc. Thesis,
Saskatoon.

Sooter, C. A. 1941. Ecology and management of the American Coot, Fulicaamericana (Gmelin). lowa
State College, Ph.D. Thesis, Ames.

Stelfox, H.A. 1977. Waterfowl food ecology and habitat use in northeastern Saskatchewan. Univ.
Saskatchewan, M.Sc. Thesis, Saskatoon.

Sturkie, P.D. 1979. Avian Physiology. Springer-Verlag, New York.

Sugden, L.G. 1973. Feeding ecology of Pintail, Gadwall, American Wigeon and Lesser Scaup
ducklings in southern Alberta. Canadian Wildlife Service, Rept. Series No. 24. Ottawa.

Swanson, G.A., Krapu, G.L., Bartonek, J.C., Serie, J.R. and Johnson, D.J. 1974. Advantages in
mathematically weighing waterfowl food habits data. J. Wildl. Manage. 38:302-307.

Tordoff, H.B. and Mengel, R:M. 1956. Studies of birds killed in nocturnal migration. Univ. Kansas
Mus. Nat. Hist. 10:1°t4.

Trivers, R.L. 1972. Parental investment and sexual selection. Pp. 136-179 in: Campbell, B. (Ed.).
Sexual selection and the descent of man. Aldine Publishing Comp., Chicago, 111

Visser, J. 1974. The post-embryonic development of the Coot Fulica atra. Ardea 62:172-189.

Walsberg, G.E. 1983. Avian ecological energetics. Pp. 161-220 in: Farner, D.S., King, J.R. and
Parkes, K.C. (Eds.). Avian Biology Vol. VII, Academic Press, New York, NY.

E.A. Driver, Prairie Migratory Bird Research Centre, Canadian Wildlife Service, 115 Perimeter
Road, Saskatoon, Saskatchewan S7N OX4.



