
Territoriality and time budget of breeding Coots

T O B IA S  S A L A T H É  and V IN C E N T  B O Y

In tr o d u c t io n

T he w ay w hich anim als divide the ir tim e to 
m ee t th e  req u irem en ts  o f m ain tenance, 
g row th  and  rep roduc tion  indicates much 
a b o u t  th e i r  e c o lo g ic a l n ich e  (P ia n k a  
1983:270). T he b reed ing  season m ay be the 
m ost crucial tim e fo r an anim al successfully 
to  resolve these  conflicting dem ands. This 
p a p e r  seeks to  show  how the C oo t Fulica 
atra, a p redom inan tly  herb ivorous bird of 
f re sh w a te r  m a rsh e s , a llo ca te s  its tim e 
d u ring  th e  b reed in g  season. A lthough  a 
d e ta iled  tim e b u d g e t o f an allospecies 
Fulica am ericana  is available (R yan and 
D insm ore  1979), published data  on the 
beh av io u r o f F.atra  a re  qualitative (K or- 
now ski 1957; W agner 1962; G lu tz  von B lo t
zheim  et al. 1973; C ram p  et al. 1980). D ata  
have been  co llec ted  quan tita tive ly  on C oot 
b eh av io u r in o rd e r to  d e term ine  th e  rep ro 
ductive  ro les o f th e  tw o sexes, and changes 
in b ehav iou r th ro u g h o u t the b reed ing  cycle. 
M arshes form  very  variable env ironm ents 
fo r b reed ing  birds (O rians 1980), because 
th e  d is tr ib u tio n  an d  availab ility  o f re 
sou rces, such as food  o r nesting vegeta tion , 
m ay change quickly . D ependence  on these 
resou rces is p robab ly  g rea test during  the 
b reed in g  sea so n , and  one stra tegy  to  ensure 
access to  them  is to  defend  a te rrito ry . 
C oo ts use this s tra tegy  and  are  well known 
fo r th e ir  im pressive te rrito ria l d ispu tes du r
ing th e  b reed ing  season (H uxley  1934; 
C ram p  1947; K ornow ski 1957; W agner 
1962; F jc ld sä  1977). T h ere fo re  th e  cost of 
be ing  te rrito ria l w as analysed in term s of 
the  am o u n t o f tim e spen t in te rrito ria l 
b eh av io u r du ring  th e  breed ing  cycle.

Study area and m ethods

Pairs o f C oo ts w ere observed  (from  a car or 
h ide) on tw o m arshes (L a C apelierc , 8.2 ha, 
and  B aisse basse, 2.5 ha, on T o u r du V alat) 
in the C am argue (44°N, 5°E), a w etland 
reg ion  a t th e  m ou th  of the river R hone on 
th e  M ed ite rran ean  coast o f F rance. Both 
m arshes had  ex tensive a reas o f open  w ater 
(p rov id ing  subm erged  food) su rrounded  by 
reed b ed s  of Phragm ites australis (providing
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nest sites). T h e ir  w ate r level being m ain
ta in ed , they  p rov ided  all th e  a ttribu tes  of 
good  nesting  h ab ita ts  for C oots (Salathé 
1986). Y et, p robab ly  due to  food dep le tion . 
C oo ts left these  m arshes during w in ter to  
reco lon ise  them  a t th e  beginning o f the 
b reed ing  season  in early  M arch.

D u rin g  1983 and  1984 7 pairs w ere 
observed  fo r a to ta l o f 280 b ird-hours 
th ro u g h  10 x 40 b inoculars at d istances o f 5 -  
50 m. B ehav iou r was reco rded  by in s tan t
an eo u s, focal-anim al sam pling (A ltm ann 
1974) every  30 s fo r periods o f one hour 
d is tr ib u ted  eq ua lly  th ro u g h o u t th e  day 
(0 6 .0 0 -2 1 .00h local daylight saving tim e). 
A ll o bserva tions w ere d iu rnal, as C oots 
re s ted  o r slep t h idden  in dense vegetation  
during  th e  n ight.

B oth  m em bers o f o ne , som etim es tw o, 
p a ir s  o f  C o o ts  w e re  w a tc h e d  s im u l
taneously . Sex w as d e te rm ined  using sex- 
specific calls (W agner 1962) and  size d iffer
ences. W ithin  a p a ir the  larger b ird  and the 
b ird  w ith th e  larger fron tal shield was con
sidered  to  be th e  m ale. T his technique has 
been  show n to  be reliable by com parison 
w ith sex-specific calls and  behav iour (co u rt
sh ip ). P airs w ere  easily identified  because of 
th e ir  highly te rrito ria l natu re .

W c have d iv ided  th e  rep roductive season 
in to  th re e  p arts : (i) the pre-laying period  
from  th e  beg inn ing  of te rrito ria l defence to  
the laying o f th e  first egg, 3 rd -26 th  A pril, 
(ii) th e  lay ing-incubation  period , from  the 
laying to  th e  hatch ing  o f th e  first egg, 10th 
A pril to  12th M ay, (iii) th e  young-rearing 
p e rio d , from  th e  hatch ing  o f the first egg 
until we w ere no  longer able to  locate the 
b ro o d , o r th e  young becam e independen t 
and  g a th e red  in large groups (abou t 60 days 
a fte r  h a tch ing ). 10th M ay to  27th June.

T w elve ca tego ries o f behav iour w ere 
recognized . T h ese  w ere  defined as follows:

Feeding-actively searching for or ingesting 
food.
Intraspecific aggression  -  territo ria l chases, 
stereo typed  postu res such as the “ low- 
p ostu re” , “ neck-ruff-posture” and  “shield- 
show ing” (C ram p et al. 1980), and actual 
fights.
In te rsp e c ific  a g g ress io n  -  a g g re s s io n  
d irected  at individuals o f o th e r species
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(m ainly ducks and m oorhens).
D efence against p reda tors -  defensive  
th rea ts  against rap to rs , gulls and herons 
(large species).
L o co m o tio n  -  sw im m ing (m ostly ) and 
w alking; only recorded  w hen no t occurring 
sim ultaneously w ith o th er behav iour (e.g. 
feed ing , aggression  and  carry ing  nest- 
m aterial o r food for young).
Loafing  -  standing o r floating idly; not 
engaged in any o th e r behaviour. 
M aintenance -p re e n in g ,  bath ing  o r com fort 
m ovem ents (if they  occurred  during incuba
tion , they  w ere scored as incubation  and not 
as m aintenance).
Incubation -  incubating  the clutch o r b ro o d 
ing small chicks; both  som etim es occurred  
toge ther w ith preen ing  or nest-building 
activities.
C ourtship -  courtship  preen ing , precop- 
ulatory  chases, m ounting and  copulation. 
N est-building -  obtain ing , carry ing or m an
ipulating m aterial for construction  o f nests 
o r b rood  p latform s (if this occurred  during 
incubation , it was scored as incubation  and 
not as nest-building).
Feeding o f  yo u n g  -  carrying and searching 
fo r food and feeding chicks.
M iscellaneous -  calling, aggression d irected  
at young (“tousling” H orsfall 1984a) and 
vague behaviours.

Tim e budget da ta  w ere expressed as 
percen tages. T he sam ple unit for statistical 
analysis was 1 b ird -hour, m ade up o f a 
m axim um  of 120 spot observations. As 
C oots w ere no t always visible, all p ercen t

ages w ere calculated  from  th e  am oun t of 
tim e birds w ere visible. O nly sam ple hours 
in which birds w ere visible for at least 30 
spo t observations w ere used in th is analysis. 
E xam ination  o f coefficients o f variation  
show ed th a t this did no t effect the result. 
Percentage data  w ere arcsine transform ed. 
If variances w ere hom ogeneous, com pari
sons w ere m ade using 1-way A N O V A . If 
th e  A N O V A  w as significant, S tuden t- 
N ew m an Keuls p rocedure  was used to  
detcc t which differences w ere significant. If 
th e  variances w ere  h e te ro g e n e o u s , an 
approxim ate t-test was used for fu rther 
calculations (Sokal and R ohlf 1981). W e 
chose the 0.05 level o f significance.

Results

C oots w ere visible on average 84.2%  of the 
tim e. Visibility did no t differ betw een the 
sexes (m ales m ean =  85 .0% , fem ales m ean 
=  8 3 .4 % , F ( , ;278)= 0 .4 9 )  n o r b e tw e e n  
d ifferent periods of the day (06.00-10.OOh: 
8 5 .0 % , 1 0 .0 0 -1 4 .00h ; 8 1 .4 % , 1 4 .0 0 - 
17.OOh: 8 4 .8 % , 1 7 .0 0 -2 1 .00h: 8 6 .5 % , 
F (3 ;2 7 6 )=  1-08) b u t v is ib ility  d id  d iffe r  
betw een the periods o f the reproductive 
cyc le  (p re - la y in g ; 7 7 .4 % , lay in g - 
incubation: 93 .3% , young-rearing: 82 .5% , 
F(2;277)=20.89, P « 0 . 0 0 1 ) .  V isibility was 
g re a te s t  d u rin g  th e  la y in g -in c u b a tio n  
period , because a t least one m em ber of a 
pa ir could be w atched continuously  while 
incubating. In o th e r periods, both  partners

Table 1. Significance levels resulting from tests comparing time budgets during four diurnal periods.
Time periods are 06.00-10.00, 10.00-14.00, 14.00-17.00 and 17.00-21.00h local daylight saving time;l), 
0 = the respective behaviour did not occur; 1 (2) = only one (two) diurnal periods in which the 
respective behaviour occurred; * = P<0.05, ** = PcO.Ol.

Behaviour Pre-laying Laying-incubation Young-rearing
male female male female male female

Feeding * *
Feeding of young 0 0 0 0 *
Intraspecific aggression ** * 9
Interspecific aggression * Ý 2 * *
Defence against predators 1 1 I
Locomotion *
Loafing
Incubation (Brooding) 0 0 * *
Maintenance *
Courtship * * 3=
Nest-building

a) respective sample sizes of bird-hours for the four diurnal periods are: pre-laying: n = 4 ,15,9,9; 
laying-incubation: n=7,13,13,12; young-rearing: n= 10,15,10,14 for each sex.
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often sim ultaneously d isappeared  in dense 
vegeta tion . This was m ost obvious la te r in 
the season, while rearing  chicks.

M o st b e h a v io u ra l  c a te g o r ie s  w ere  
equally  d is tribu ted  th roughou t the day 
(T able 1). H ow ever, during the laying- 
incubation period  m ales incubated  m ore 
and fed less as the  day progressed, while 
fem ales did the opposite  (Figure 1, H orsfall 
1984b). The o th er significant differences in

female

T able 1 w ere probably  either a consequence 
of this (e.g . increased aggression by fem ales 
late in the day was because they  incubated  
early  in the day) o r w ere due to  high 
variability in categories tha t occurred  in
frequently  (e .g . interspecific aggression and 
courtship). B ecause o f this, all fu rther 
analyses w ere m ade on data  pooled  over the 
w hole day.

male

feeding J incubation □  all other categories
Figure 1. Allocation of time by breeding Coots during the laying-incubation period. Mean percentages 
are shown.

Allocation o f  tim e through the breeding  
season

(i) Pre-laying period

T he pre-laying period  was characterised  by 
the establishm ent o f te rrito ries, so intra- 
specific aggression was highest in this period 
for both sexes (T able 2). M ost o f the 
locom otion category was due to  birds in
volved in territo ria l defence by swim ming 
about the territo ry  seeking ou t any in trud
ers tha t may have en te red  (see also Ryan 
and D insm orc 1979). A ctual fights with 
neighbouring C oots w ere seen about every

second day of observation  and interspecific 
a g g re ss io n  w as re g u la r ly  d ir e c te d  a t 
M oorhens Gallinula chloropus, ducks A nas  
p la tyrhynchos , A . querquedu la , A ythya  
fe r in a , H erons A rdea cinerea and C oypus 
M yocastor coy p u ,  if these  en te red  the 
C oots ' te rrito ry . T he com m onest activities 
during this period  w ere, how ever, foraging 
and , to  a lesser ex ten t, m ain tenance and 
loafing. A surprisingly small percen tage of 
tim e was needed  to  construct nests and 
p latform s during this period , and even less 
in the la ter periods w hen nest-building 
consisted sim ply o f repairing  existing nests 
o r bu ild ing  b r o o d  p la tfo rm s  fo r  sm all 
chicks.
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Table 2. The allocation of time by breeding coots. Mean (±  S.D.) percentages and results of statistical 
comparisons arc shown: A = pre-laying vs. laying-incubation period. B = laying-incubation vs. young- 
rearing period. C = pre-laying vs. young-rearing period, and D = comparison of males vs. females. 
» =  PCÜ .05, ** =  P < 0 .0 1 , «** =  PcO .O O l.

Pre-laying Laying-incubation Young-rearing
Behaviour male n=47 hrs male n=45 hrs male n=49 hrs Statistical

female n=47 hrs female n=45 hrs female n=47 hrs

Feeding
male 54.6±17.7 34.8±27.1 17.4± 14.0 A*** B** C***
female 74.4±17.4 37.8±29.4 17.4± 18.8 A*** B***

Feeding of young
male 50.1 ±29.2
female 56.0±32.9

Intraspecific aggression
male 2.5± 3.2 2.0± 3.9 1.0± 2.8 C**
female 1,2± 2.3

D***
0.5± 1.0 

D*
0.7± 2.6 c*

Interspecific aggression
male 0.8± 1.3 0.3± 0.6 0.3± 0.7 A* c*
female 0.4± 1.4

D**
0.4± 0.9 0.2± 0.5

Defence against predators
male 0.4± 2.5 0.0± 0.1 0.6± 1.6 B**
female 0.5± 2.5 ().0± 0.1 0.5± 1.4 B**

Locomotion
male 12.7± 8.3 4.5± 5.6 3.0± 3.8 A*** C  '
female 7.7± 6.6 3.1± 3.4 2.7± 3.8 A** c**

Loafing
male 7.5± 8.7 0.3± 1.0 2.4± 5.9 A*** B* c***
female 5.4± 9.3 

D*
0.7± 2.9 3.0± 8.6 A**

c *
Incubation (Brooding)

male 48.4±35.3 11.1 ±25.0
female 50.1 ±36.6 10.4±26.1

Maintenance
male 9.9± 7.3 5.5± 6.3 11.7± 14.5 A** B*
female 6.1 ± 6.4

D***
3.6± 5.5 7.6± 10.8 A*

Courtship
sexes combined 1.8± 2.0 0.4± 0.7 0.3± 1.3 * * * C * ■

Nest-building
male 8.5+ 9.9 3.7± 6.1 1.4± 5.3 A** B**
female 1.1± 3.8

D***
3.2± 6.5 0.8± 2.9 A* B**

Miscellaneous
male 0.8± 1.3 0.2± 0.5 0.8+ 1.5 A* B*
female 1.1± 2.0 0.3± 0.6 0.6± 1.4 A**

(ii) Laying-incubation period

T he main occupation of the C oo ts in this 
period  was incubation  (T able  2). A fter 
th ree  to  five eggs had been laid, the clutch 
was continuously incubated . T hus only half 
of this period  was available fo r o th e r activi
ties. Tw o th irds o f the rem aining tim e w ere

used for feeding. T he decline o f m ain
tenance preening and  loafing betw een the 
pre-laying and  laying-incubation periods 
may be due to  the fact th a t they w ere not 
scored if they occurred  during incubation. 
S im ilarly  th e  d ec lin e  in n es t-b u ild in g  
activities was because the nest was generally  
repaired  during incubation . T ow ards the
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end  of the incubation  period , how ever, 
pairs generally  built at least one brood  
p latform . T errito ria l behav iour (in tra-and  
interspecific aggression) was reduced to 
only th e  m ost u rgen t d isputes w ith in tru d 
ers , and  sw im m ing ab o u t the te rrito ry  
(locom otion) w as reduced  by m ore than 
half. C ourtsh ip  decreased  m arkedly  once 
all the  eggs had  been  laid. D uring  the p re 
laying period  one copulation  was observed 
on average  ev ery  5 .8  h o u rs , b u t th is 
declined to  one every  7.5 hours in th e  laying 
periods.

(iii) Young-rearing period

D uring th is period  C oots spen t up to half of 
th e ir tim e feeding young. This resu lted  in 
significant changes in m any behavioural 
categories (T able  2). Small chicks a ttrac ted  
p reda to rs  such as M arsh H arrie r Circus 
aeruginosus , B lack K ite M ilvus m igrans , 
Y e llo w -le g g e d  H e r r in g  G u ll L a ru s  
cach innans  an d  C a rrio n  C row  C orvus  
corone, so p aren ta l defensive behaviour 
in c r e a s e d . N e s t b u ild in g  b e h a v io u r  
decreased  fu rth e r, as the construction  of 
b rood  p latform s did no t take  long. M ain
tenance behav iour increased up to  the 
values of the pre-laying period . B rooding 
only occurred  at night and w hen the chicks 
w ere sm all, so it was seen infrequently . 
Finally intraspecific aggression was low est 
during this pe rio d , as neighbouring  pairs 
w ere fully occupied feeding the ir young.

The role o f  the sexes

T he differences betw een  the tim e budgets 
o f  m ales and  fem ales w ere  ex trem ely  
m arked  during th e  pre-laying period , but 
practically  non-ex isten t during th e  laying- 
in cu b a tio n  an d  y o u n g -re a r in g  p e rio d s  
(T able 2, row s D ). M ales w ere responsible 
fo r m ost aggressive (in tra- and  interspecific) 
and  territo ria l (locom otion) behav iour and 
constructed  m ost o f the nests. Fem ales 
spen t significantly m ore tim e feeding than 
m ales during th e  pre-laying period. This 
ex tra  feeding m ay be necessary for clutch 
form ation (A lisauskas and  A nkney  1985). 
B ecause of this fem ales spen t less tim e in 
m ain tenance and  loafing than  did males. 
Incubation  was shared  equally  by th e  sexes. 
M ales spen t m ore tim e in intraspecific 
aggressive encoun te rs during the laying- 
incubation  period . T hey frequently  dis
p lacem ent p reen ed  after aggressive en 

counters, w hich caused the difference in the 
am oun t o f m ain tenance behaviour betw een 
the sexes during this period. T he situation 
was similar in the young-rearing period. 
M ales spent m ore tim e in m ain tenance and 
slightly m ore in aggressive behaviour, while 
fem ales fed the young m ore , how ever, 
d ifferences w ere barely  significant.

Discussion

T he allocation of tim e by breeding C oot in 
this study show ed close adap ta tions to  the 
env ironm ent in which they b red . Being 
largely herb ivorous, they  spen t a large 
am oun t o f tim e in search of, and ingesting, 
subm erged m acrophytes and algae. The 
am oun t o f tim e spent foraging changed in 
rela tion  to  th e  dem ands of reproduction  
was grea test in the pre-laying period  but 
decreased  during  the laying-incubation and 
young-rearing periods w hen half o f the day 
was spen t incubating  or feeding young.

Several pairs o f C oo t occupied the study 
m arshes a t th e  beginning of each breeding 
season (4/5 pairs in 1983-84 at La C apeliere 
and  3 pairs in 1984 at Baisse basse). By 
establishing exclusive territo ries (average 
size =  0.7 h a ), they  ensured  access to 
nesting and  brooding  sites and  to  an area  of 
open  w ater (average =  0.5 ha) providing 
subm erged vegeta tion  and  em ergen t insects 
as food. T o establish  and  defend  the  te rri
to ry  during th e  pre-laying period , they 
spent up to a sixth o f the ir tim e in territo ria l 
activities. This included m uch swimming 
abou t the te rrito ry  which was an integral 
p a rt o f te rrito ria l vigilance. T im e budget 
d a ta  show ed th a t m ales spen t m ore tim e 
swim ming abou t the te rrito ry  and  repelling 
in truders than  did fem ales. F u rtherm ore , 
m ales did no t incubate much during the 
m orning, w hen territo ria l disputes w ere 
com m onest (H orsfall 1984b). In general, 
and within each pair, m ales are larger than  
fem ales (G lu tz  von B lotzheim  1959; G lutz 
et al. 1973; C ram p et al. 1980). This is 
p robably  a consequence o f fem ale selection 
for larger and  heavier m ales which arc 
b e tte r su ited  to  territo ria l d isputes. D uring 
the laying-incubation and young-rearing 
periods, the te rrito ries  having been estab 
lished, te rrito ria l (locom otion) and  aggres
sive (in tra- and  interspecific) behav iour was 
significantly reduced , bu t still occupied 4 to  
7%  of the tim e. Interspecific aggression 
occurred  in all periods, bu t was highest in
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th e  p re -lay ing  p e rio d . S im ilarly  m ales 
a tta ck ed  m ore  in tru d e rs  th a n  fem ales. 
Som e (ducks. M oorhen) w ere potential 
co m p e tito rs  fo r fo o d , o th e rs  (ra p to rs , 
H eron ) w ere a po ten tial th re a t to  small 
chicks.

A n o th e r striking d ifference betw een the 
tim e budget o f m ales and  fem ales was tha t 
fem ales spent much m ore tim e feeding in 
the prc-laying period  than  did m ales. P ro 
duction  of eggs obviously requ ires a great 
deal m ore energy than  th e  p roduction  of 
sperm atozoa. This m ajo r energy  dem and 
occurs during the prc-laying period  as rapid 
synthesis o f yolk begins seven days before 
ovulation . R ap id  acquisition o f p ro tein  
reserves fo r clutch form ation  m ay play an 
im portan t role in the tim ing o f laying (A li
sauskas and  A nkney  1985). L a te r, during 
the laying-incubation and young-rearing  
periods, bo th  sexes took  an approxim ately  
equal share  in incubation  an d  feed ing  
young. B o th  these categories w ere im por
tan t and  took half o f the tim e available. 
T errito ria l C oo t need  to  spend  m uch tim e 
and energy in establishing th e  te rrito ry  in 
the pre-laying period . B ut th is enabled  
them  to  devote  m ost o f the ir tim e to  urgent 
needs, such as incubation , feeding and 
feed in g  o f  y o u n g , d u rin g  th e  laying- 
in cu b a tio n  and  y o u n g -rea rin g  p e rio d s , 
avoiding d ispu tes and  fights over food 
patches.

A  very  sim ilar study was un d ertak en  in 
Iow a on the  allospecies Fulica am ericana  by 
R yan  and  D insm ore  (1979). In genera l, the 
tim e budget o f the A m erican  C oot was 
q u ite  sim ilar to  o u r da ta  on F. atra. These 
behav iou ral ad ap ta tio n s to  th e ir  hab ita t 
seem  to  be the  sam e in th e  N earctic  as in the 
Palearctic . A m erican  C oo t spen t m ost o f 
th e ir  tim e feed ing , in te rrito ria l advertise
m en t and  defence (locom otion  and intra- 
specific aggression), and  in m ain tenance. 
T h e re  w as a sim ilar decline in aggressive
ness and  locom otion  betw een  th e  pre-laying 
and  th e  lay ing-incubation  perio d s, and 
m a rk e d  d iffe ren ces  b e tw een  th e  sexes 
(m ales devo ted  m ore tim e to  territo ria l 
beh av io u r w hile fem ales fed m ore). In 
teresting ly  they  found  d ifferences betw een 
the sexes in nearly  all the  ca tegories during 
th e  young-rearing  period . M ales fed them 
selves and  th e  young less, w hile fem ales

d e v o ted  less tim e  to  aggression , loco
m o tio n , loafing, m ain ten an ce , and  nest- 
b u i ld in g .  T h e s e  a u th o r s  m e n t io n e d  
difficulty in d istinguishing betw een self
feed ing  and  feed ing  young, and  this m ay 
well exp lain  th e  d ifferences from  o u r study, 
w here  th e  respective p ercen tages are  re 
versed . In bo th  species, adu lts spen t 60 - 
80%  o f th e ir  tim e self-feeding and feeding 
th e  young. T he p ro p o rtio n s of in tra- and 
in terspecific aggression obviously depend  
on th e  p resence  o f te rrito ria l in truders , and 
m ay vary  from  one site to  an o th e r and 
th rough  the b reed ing  season . F u rtherm ore  
th e  A m e ric a n  stu d y  d id  n o t s e p a ra te  
defence  against p red a to rs  from  interspecific 
aggression and  excluded  all observations of 
incubating  b irds. T h e re fo re , com parisons 
should  n o t be pushed  to o  far. In general, 
how ever, b o th  C oo t species are  very sim i
lar.
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Summary

The time budget o f breeding Coot Fulica atra was 
studied in the Cam argue, southern France. The 
am ount of time Coot spent feeding was highest 
during the pre-laying period, and declined after 
egg-laying. Fem ales spent about half as much 
time again feeding during the pre-laying period as 
did m ales, and this was probably related to clutch 
form ation. During the same period males spent 
m ore time in territorial advertisem ent and terri
torial defence. Incubation and feeding of young 
was shared equally by the sexes. Variability in 
resources in the marsh habitat probably forced 
Coot to com pete for good territories. Thus terri
torial behaviour during the pre-laying period 
occupied up to 16% of the time budget. The 
allocation of tim e by Coots was very similar to 
that of its Am erican allospecies Fúlica amer
icana.



76 Tobias Salathé and Vincent Boy

References

Alisauskas, R .T. and Ankijey, C .D . 1985. Nutrient reserves and the energetics of reproduction in 
Am erican Coots. A u k  102:133-144.

A ltm ann, J ., 1974. Observational study of behaviour: sampling m ethods. Behaviour 49:227-267. 
C ram p, S. 1947. N otes on territory in the Coot. Ibis 15:194-198.
C ram p. S. (E d .), 1980. Coot. \n:H andbook o f  the Birds o f  Europe the Middle East and North Africa.

vol. 2. Oxford University Press, Oxford, London, New York.
Fjeldsâ, J. 1977. The Coot and the Moorhen, av-media, Copenhagen.
G lutz von B lotzheim , U. 1959. Geschlechtsmerkmale, Gewicht und Alterskennzeichen beim 

Blässhuhn, Fulica atra L. Orn. Beob. 56:110-125.
G lutz von Blotzheim , U .N . Bauer K.M. and Bezzel, E. 1973. Blässhuhn, ln Handbuch der Vögel 

Mitteleuropas. Band 5. Akad. Verlagsgellschaft, Frankfurt am M.
H orsfall, J .A ., 1984a. Brood reduction and brood division in Coots. Anim . Behav. 32:216-225. 
H orsfall, J .A . 1984b. The "dawn chorus” and incubation in the Coot (Fulica atra L.). Behav. Ecol. 

Sociobiol. 15:69-71.
Huxley, J.S. 1934. A natural experiment on the territorial instinct. Brit. Birds. 27:270-277. 
Kornow ski, G ., 1957. Beiträge zur Ethologie des Blässhuhns (Fulica atra L.). J. Orn. 98:318-355. 
O rians, G .H ., 1980. Som e Adaptations o f  Marsh-nesting Blackbirds. M onographs in Pop. Biol. 14.

Princeton University Press, Princeton.
P ianka, E .R ., 1983. Evolutionary Ecology. 3rd ed. H arper & Row publishers. New York.
R yan, M .R . and D insm ore, J.J. 1979. A quantitative study of the behaviour of breeding American 

Coots. A u k  96:704-713.
Salathé, T. 1986. H abitat use by Coots nesting in a M editerranean wetland. W ildfowl 37:163-171. 
Sokal, R .R . and Rohlf, F .J. 1981. Biometry. 2nd ed. Freeman and Co. New York.
W agner, S. 1962. U eber V erhalten und Brutbiologie des Blesshuhns. Beitr. Vogelk. 7:381—441.

Tobias Salathé 1 and Vincent Boy, Station biologique de la Tour du Valat, Le Sambuc, 13200 Arles, 
France.
'P resen t address: Sierenzerstrasse 102, CH-4055, Basle, Switzerland.


