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In some birds, sexual displays are performed
by both pair members once the pair forma-
tion period has concluded. To try to explain this
behaviour several hypotheses have been develo-
ped. According to the sexual selection hypothe-
sis, individuals continuously evaluate the quali-
ty of their mates, deciding whether to stay with
the mate or to desert and the degree of parental
investment to give (De Lope and Møller, 1993;
Moreno et al., 1994; Torres and Velando, 2003).

In addition, there are other hypotheses that
have tried to explain the evolution of displays
performed after pair formation. One of these
hypotheses was formulated by classical etho-
logists, and refers to sociosexual displays as a
behaviour carried out in order to strengthen the
pair bonds, though its evolutionary logic is un-
clear (Wachtmeister, 2001 and cited references)
and is not supported by empirical data (Hall,
2004 and cited references). Other hypotheses
suggest that the function of this type of dis-
plays is the recognition of conspecifics to avoid
hybridization (Johnson, 2000 and cited refer-
ences), or the delimitation of a territory. How-
ever, the former cannot explain why the dis-
plays continue after egg laying, while the latter
cannot explain why the displays seem direct-

ed only at the partner (see Wachtmeister, 2001
for a review).

The manipulation theory (Dawkins and
Krebs, 1978; Krebs and Dawkins, 1984; En-
quist and Arak, 1998) has been recently applied
to sociosexual displays in monogamous species.
Instead of transmitting information, signals
may at least partly have evolved to persuade or
manipulate other individuals’decision making
(Wachtmeister and Enquist, 2000; Wachtmeis-
ter, 2001). In monogamous species conflicts
exist after the partner has been chosen, and then
an individual may use displays deceptively to
elicit more investment from its partner so that
it can reduce its own level of investment
(Wachtmeister, 2001). Manipulation is possi-
ble by exaggerating certain aspects of the so-
liciting signal or stimulus, since there are re-
sponse biases in the receiver’s neural machinery
(e.g., Enquist and Arak, 1998). Unfortunately,
the manipulation theory has only been applied
to pair displays from a theoretical point of view
(Wachtmeister and Enquist, 2000).

One type of sociosexual display is the so
called greeting ceremony, examples of dis-
plays not associated with pair formation that
occur when both pair members meet after a
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period of separation (e.g., Torres and Velando,
2003). The collared pratincole Glareola pra-
tincola is a monogamous wader species that
performs greeting ceremonies at the breeding
colonies. These ceremonies are known as
“bowing displays”: the male approaches the
female, each one placed in front of the other,
and both bow their bodies, the heads almost
touching the ground and the tails in a verti-
cal position (Cramp and Simmons, 1983).
However, the descriptive information given by
these authors on this display is very scarce,
something that can be applied to the rest of
wader species (van de Kam et al., 2004).
Following this lack of information, in the pres-
ent study a detailed description of the bowing
display of collared pratincoles is made, with
an emphasis in the form, variability and con-
texts in which this behaviour takes place in or-
der to obtain some information that could help
understanding its function.

The study was carried out in 2000 - 2001
at a colony (15 - 18 breeding pairs) of the coll-
ared pratincole located on a stubble field in Vil-
lafranco del Guadiana (province of Badajoz,
SW Spain, 38º 53’ N, 06º 51’ W) during the
breeding period (April - July).  Visits to the
colony began in the second half of April, when
the pratincoles arrive at the colonies (Dolz et
al., 1989; pers. obs.). A total of 32 observation
days were equally distributed among the four
months considered (G3 = 3.7, P > 0.25). The
earliest observation date was 19 April, coin-
ciding with the beginning of the breeding ac-
tivity of the species (Dolz et al., 1989). The last
observation date was 10 July. The first incu-
bating birds were seen on 24 April, and the last
on 19 May. The observations were made from
elevated points on the edge of the colony. Data
recording took place during the five hours pri-
or to sunset. Each day of observation it was
recorded whether there were incubating birds
at the colony or not. The sex was identified
by the breeding plumage characteristics of the
birds (Cramp and Simmons, 1983; Hayman,
1986; Prater et al., 1997).

Continuous samplings were carried out on
bowing displays and copulations (Martin and
Bateson, 1986). In the bowing displays, the
duration (by using a chronometer), type,
distance between pair members and the num-
ber of bows made by males and females were
recorded. Two types of display were consid-
ered: together or separated. In the first case,
both pair members stayed close to each oth-
er, with the bills almost touching. In sepa-
rated displays, the birds kept away from each
other. These two types of display were diffe-
rentiated during data recording in order to
search for possible differences in the cha-
racteristics considered here.

During the displays, the body is maintained
parallel to the ground before carrying out the
bows, and both pair members approximate to
each other. However, bows do not always take
place after the approximation (see below). It
was considered that the beginning of a bowing
display (with or without bows) took place at
the moment in which the birds adopted the hori-
zontal posture. Sometimes it was seen that soli-
tary pratincoles made only a single long bow
when they arrived to the colony. In the analy-
ses, only displays beginning with two pratin-
coles approaching with the horizontal pos-
ture described above were included.

The degree of exaggeration and frequency
of the movements shows the motivation of
the senders in many sociosexual displays
(Wachtmeister, 2001) and is related to the
probability of copulation (Torres and Velando,
2003). Furthermore, females are typically be-
lieved to have preferences for persistent males
(Forstmeier, 2004 and cited references). There-
fore, in the case of collared pratincoles the num-
ber of bows during the display may be con-
sidered as a measure of the intensity of displays.

The birds were not individualized with
marks, but each day of observation all the pairs
of the colony could be observed, and thus it
was considered that the effects of pseudorepli-
cation were not significant for the interpreta-
tion of results.

GALVÁN, I.

Ardeola 53(2), 2006, 317-323

318

ARDEOLA 53(2) 2aver  19/2/07  15:42  Página 318



Distances between birds were recorded in
order to search for possible effects of this vari-
able on the display performance, and were
estimated using landmarks as reference points.

In the analyses of frequencies G-tests were
used. Correlations with Spearman’s rank
tests were made. When data were normally dis-
tributed and the condition of homoscedastici-
ty was fulfilled (using Kolmogorov-Smirnov
and Levene’s tests), t-tests were carried out to
compare means. When this was not possible,
Mann-Whitney’s U-tests were used instead to
compare medians. All the tests are two-tailed.
Means are expressed with the corresponding
standard errors (Zar, 1999). 

Bowing displays were observed during April,
May and June, with a lower frequency in June
(G2 = 42.80, P < 0.001). A total of 80 dis-
plays were observed. The duration could be de-
termined in 58 (72.5 %) of them, with a mean
value of 27.6 ± 3.6 s (range 2 - 140 s).

When the bowing displays were per-
formed with both sexes separated, the distance
between them was determined in 30 cases, with
a mean value of 3.5 ± 0.7 m. Displays were only

performed by one male and one female, except
in two cases in which two males were seen dis-
playing toward a single female. The duration
of one of these displays was long (60 s), and
the other one was the longest of all the observed
displays (140 s). 

No significant differences were found in the
frequency of displays performed with both sex-
es together and separated (G1 = 0.80, P > 0.25),
nor in their duration (together: 24.3 ± 3.3 s;
separated: 31.0 ± 6.7 s; Z = -0.53, P = 0.60).

The number of bows made during the dis-
plays could be determined in 76 (95 %) cases
for males and 41 (51 %) cases for females.
Males made more bows than females (males:
1.7 ± 0.2 bows; females: 1.3 ± 0.3 bows; Z = -
3.64, P < 0.001). The frequency distribution of
bows was unimodal for both sexes, but the
males only made one bow in the majority of
the cases (G9 = 154.40, P < 0.001; Fig. 1), while
the mode was located at 0 in the females (G4
= 30.91, P < 0.001; Fig. 1). The level of dis-
play performance, determined by means of the
number of bows, did not differ between both
sexes (Levene’s test = 0.52, P = 0.471). Except
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FIG. 1.—Frequency distribution of the number of bows made by male (black bars) and female (white
bars) collared pratincoles during displays.
[Distribución de frecuencias del número de arqueos realizados por el macho (barras negras) y la hembra
(barras blancas) de canastera común durante las exhibiciones.]
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in two cases in which no bows were observed,
the displays always contained bows. The males
always made the first bow.

The number of bows per display decreased
from the beginning of the breeding period
(males: rs = -0.42, n = 76, P < 0.001; females:
rs = -0.42, n = 41, P = 0.006; Fig. 2). The same
was found in the duration of displays (rs = -
0.38, n = 58, P = 0.003).

The number of bows did not differ between
displays performed with both sexes together
and separated, in males (separated: 1.8 ± 0.3
bows; together: 1.5 ± 0.3 bows; Z = -0.31, P =
0.758) and females (separated: 1.5 ± 0.5 bows;
together: 0.7 ± 0.2 bows; Z = -1.27, P = 0.202).

Bivariate correlations between the features
of the bowing displays analysed here (num-
ber of bows made by males and females, du-
ration of display and male-female distance)
did not show significant results (all P > 0.05),
except between the number of bows made
by males and the display duration (rs = 0.41,
n = 57, P = 0.002).

It has been reported that pair formation in
collared pratincoles begins in the wintering

quarters (Cramp and Simmons, 1983 and cit-
ed references). The bowing displays were ob-
served here during April, May and June, and
they were probably performed after the pair
formation. No clutches are found at the colonies
in June (Dolz et al., 1989; pers. obs.). Thus it
is difficult to associate the displays with the
formation of new pairs. The last day in which
the presence of incubating birds at the colony
could be confirmed was 19 May, indicating
that the bowing displays continue so late in the
season that it is probably impossible to suc-
cessfully rear a new clutch of eggs with a new
partner. Although these results must be taken
with caution because no birds were marked,
the fact that greeting ceremonies occur after
pair formation in many species (Wachtmeis-
ter, 2001) lends support to this idea. Both male
and female were active during the displays, and
the copulations were observed during the same
period. The fact that the observation frequen-
cy of bowing displays was lower in June and
no displays were observed in July suggests that
this behaviour takes place during the first pha-
ses of the reproductive cycle.
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FIG. 2.—Relationship between the number of bows made during the displays and the elapsed time since
the beginning of the breeding period (which coincides with the beginning of the observation period) in
male (circles) and female (triangles) collared pratincoles. Regression lines are showed.
[Relación entre el número de arqueos realizados durante las exhibiciones y el tiempo transcurrido des-
de el inicio del período reproductor (coincidente con el inicio del período de observación) en machos (cír-
culos) y hembras (triángulos) de canastera común. Se muestran las rectas de regresión.] 
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Behavioural characteristics reflecting in-
dividual quality are unimodal but not highly
variable (Dale et al., 2001). In this case, the
number of bows (the main behavioural catego-
ry used here to describe bowing displays)
was unimodal, but relatively variable in both
males and females. In particular, the number
of bows was highly variable in the case of males
(10 different values), which seem to be the
senders of the signal during the displays (see
below). Bowing displays were more fre-
quently observed at the beginning of the bree-
ding period, and the intensity of the displays
also decreased with the breeding period.

Studies that have found a territorial role in
sexual displays have detected changes in the
orientation of the males, which not only direct
their displays to females but also to other males
(e.g., Davis, 1997). Here, the pratincoles only
made vertical movements (i.e., bows), and ne-
ver oriented the displays to other birds except
for the partner (i.e., the bird with which the dis-
play was being performed at that time). Birds
of the same sex were never seen displaying,
which is not consistent with the idea of terri-
toriality because, in monogamous birds, the
territory defence is mainly assumed by the male
(but see Negro and Grande, 2001), which
means that the majority of interactions (dis-
plays) take place between two males (e.g.,
Kinkel Southern, 1981; Butler and Janes-But-
ler, 1982; Moreno et al., 1995; Viñuela et al.,
1995). This suggests that bowing displays could
thus not be related to territoriality.

At least in birds, the general pattern is that
the later in the breeding season that reproduc-
tion is started, the lower the breeding success
(Klomp, 1970). Therefore, male pratincoles
would obtain lower benefits from persuading
females to start reproduction late in the season.
If higher numbers of bows correspond to high-
er intensities of display, then the negative cor-
relation found between the number of bows
made by the males and the observation date is
according with that. In response, the females
also made a lower number of bows. According

to these results, the display duration also de-
creased with the season. On the other hand, the
manipulation theory assumes that pair displays
have evolved as a consequence of the males’
effort to manipulate females to start reproduc-
tion before the optimal moment for females,
when there are greater possibilities of cuck-
oldry for males (Wachtmeister and Enquist,
1999, 2000). In accordance with that, the bow-
ing displays of collared pratincoles were ob-
served at the beginning of the breeding period,
since the majority of displays were observed in
April and May, when there are still clutches in
the colonies (Dolz et al., 1989).

A relationship between the duration of dis-
plays and the number of bows that the males
made during them was found. Furthermore, the
first bow was always made by the males. Thus,
similar to Levin (1996), the males seemed to
be the senders during the displays, while the
females acted in response to the activity of the
males. However, the correlation between the
duration of displays and the number of bows
made by the females was only marginally sig-
nificant (P = 0.05). This means that a clear
direction of the signal between actors and re-
ceivers can not be categorically established in
relation to sex, but the stronger correlation bet-
ween display duration and number of male
bows suggests that the behaviour of males was
more important for the performance of this ac-
tivity than that of females. The fact that the
number of bows made by males and that made
by females were not correlated indicates that
the activity of each sex could have differential
effects on the duration of displays. Future stud-
ies should consider this possibility.

The manipulation theory suggests that for
the males have success in their try of exploita-
tion of the neurologic system of the females,
the emited signal (that made by the males;
see above) must be variable (Wachtmeister and
Enquist, 2000). The number of bows made by
male pratincoles showed 10 different values,
being the mode much more frequent than the
rest. This non-random distribution of the num-
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ber of bows suggests that the ritualized se-
quence of the display is that in which only one
bow is made by the male. If higher numbers of
bows correspond to higher intensities of dis-
plays, this low frequency of high intensity dis-
plays would allow the maintaining of the equi-
librium and the function of the signal (Redondo,
1994; Johnstone, 1998).

Although the results of the present study can
not be used to support or discard any hypothe-
sis dealing with the function of sociosexual dis-
plays, it is possible that some of them are in
agreement with the manipulation theory, which
seems to be the best explanation of this behav-
iour to date (Wachtmeister, 2001). Thus, fur-
ther research should be made of the sociosexu-
al displays of collared pratincoles and other
species, considering all the possibilities (in-
cluding that this behaviour has no function) but
with especial attention to this theory. As
commented before, sometimes solitary pratin-
coles made only a single long bow when they
arrived at the colony. This also suggests that
it is important to study the bowing displays of
collared pratincoles in contexts different from
that considered here.

RESUMEN.—Algunas especies monógamas
realizan exhibiciones sexuales posteriormen-
te a la formación de las parejas en las que par-
ticipan tanto el macho como la hembra. Al-
gunas de las características de la exhibición
sociosexual de la canastera común Glareola
pratincola fueron analizadas con especial aten-
ción en el número de arqueos realizados para
tratar de obtener información acerca de su po-
sible función. Las exhibiciones fueron obser-
vadas al comienzo del período reproductor, los
machos parecieron ser los emisores de la se-
ñal y, aunque realizaron un único arqueo en la
mayoría de los casos, se registraron mayores
valores con una frecuencia menor. Estos resul-
tados indican que la teoría de la manipulación
debería ser considerada para estudiar la fun-
ción de este comportamiento.
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