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THE FUNCTION OF THE FEMALES SKY-DANCING
IN THE MONTAGUS HARRIER IN NATURAL
HABITATS OF EASTERN POLAND
Jaros³aw Wi¹cek
Abstract. Most of authors describing courtship behaviour in birds concentrate on the male behaviour. In
opposite to majority of ornithological literature, this study focus on the female courtship behaviour observed in
the Montagus Harrier population breeding in the natural habitat of eastern Poland. This paper is an examination
of the meaning and behavioural context of the females sky-dancing. Female displays in the time of courtship
can stimulate males to more intensive food provisioning and support their pair bonds. Despite this situation
when male is present in the territory, females sky-dancing can be a proposition for other males as possibility
obtaining of extra food for extra-pair copulations when male is absent. Sky-dancing may also be a non aggressive
displays to territorial behaviour against to other female from neighborhood.
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Ôóíêöèÿ âîçäóøíûõ òàíöåâ ñàìîê ëóãîâîãî ëóíÿ â åñòåñòâåííûõ áèîòîïàõ Âîñòî÷íîé Ïîëüøè.
- ß. Â¸íöåê. - Áåðêóò. 16 (2). 2007. - Áîëüøèíñòâî àâòîðîâ, îïèñûâàþùèõ óõàæèâàíèå ó ïòèö, êîíöåíòðèðóþòñÿ íà ïîâåäåíèè ñàìöîâ. Â ýòîé ñòàòüå âíèìàíèå ôîêóñèðóåòñÿ íà ïîâåäåíèè ñàìîê ëóãîâîãî ëóíÿ.
Âîçäóøíûå òàíöû ëóíåé èññëåäîâàëèñü íà èçâåñòíÿêîâûõ áîëîòàõ âîçëå ã. Õåëì íà âîñòîêå Ïîëüøè â
19921995 ãã. Ïðåäïîëàãàåòñÿ, ÷òî äåìîíñòðàöèè ñàìêè ñòèìóëèðóþò ñàìöà ê áîëåå èíòåíñèâíîìó ïðåäëîæåíèþ ïèùè è ïîääåðæèâàþò ñâÿçè â ïàðå. Ïðè îòñóòñòâèè ñàìöà íà ãíåçäîâîé òåððèòîðèè ýòè äåìîíñòðàöèè ìîãóò áûòü îáðàùåíû ê äðóãèì ñàìöàì. Âîçäóøíûå òàíöû ìîãóò áûòü òàêæå íåàãðåññèâíûìè
äåìîíñòðàöèÿìè ïðè çàùèòå òåððèòîðèè îò äðóãèõ ñàìîê.

Introduction
Mate choice is a basic problem in the life
cycle in many species of animals. In different
groups of vertebrates many traits of advertising are used. Fishes, amphibians, reptiles, birds
and mammals have a specific signals to advertise their quality (Kodric-Brown, Brown,
1984). The main goal of this behaviour is a
choice of the partner in high genetic quality.
But mate choice can be also focused on direct
benefits, not just genetic quality (Andersson,
1994).
These phenotypic cues or special kind of
behaviour must be energetically costly and
difficult to fake to be useful in selecting high
quality males, but only if courtship is honest
signal of mate quality (Simmons, 1988, 2000).
Among birds of prey only harriers (Circus sp.)
perform special kinds of aerial displays described in literature as sky-dancing (Clarke,
1996; Simmons, 2000; Arroyo et al., 2004).
In the Montagus Harrier (Circus pygargus)
© J. Wi¹cek, 2007

the both sexes perform these high energetic
costly displays (Cramp, Simmons, 1980;
Clarke, 1996; Wi¹cek, 2004). However, these
aerial displays are more often observed in
males of Montagus Harrier than females (Arroyo et al., 2004; Wi¹cek, 2004, 2006). The
aerial displays in this species of bird of prey
are elements of honest advertising. Males in
better condition display more intensively than
males in poor condition. More frequent displaying males are preferred by females (Wi¹cek, 2004). Similar behaviour has been described in other species of harriers (Simmons,
2000). But all authors underlined that skydancing observed in females is not as vigorous as in the males (Clarke, 1996; Simmons
2000; Arroyo et al., 2004; Wi¹cek, 2004). Females after exhausting migration arrive on the
breeding grounds and begin clutch formation.
This costly energy process can exclude intensive courtship behaviour as sky-dancing, however some females start begin performing displays. Generally data about females sky-danc-
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ing in the harriers literature are rudimentary
and scarce (Baker-Gabb, 1981). Most of authors focused on male behaviour and its role
in the time of courtship (Simmons, 1988;
Pandolfi, Barocci, 1994; Wi¹cek, 1998, 2004,
2006). Therefore question the occurrence the
females sky-dancing in the time of pair-formation to be worthy of notice.
The aim of this work was to describe and
define behavioural function of the sky-dancing in the females of Montagus Harrier.
Study area and methods
From 1992 to 1995 sky-dancing of 23 females of Montagus Harrier were observed in
Special Protection Area for birds within Nature 2000 network near Che³m in eastern Poland (51°10´ N, 23°37´ E). The birds were
monitored in the Nature Reserve Bagno
Serebryskie (Fig.1). The study area was 376
ha (Sid³o et al., 2004). The Sedge (Cladietum
marisci) is the dominant vegetation type (Cladium mariscus dominant). The study area was
surrounded by agriculture landscape. Over the
study years, 11 from all 23 observed females
were caught in special ornithological nets
(Busse, 2000) using Eagle Owl (Bubo bubo)
as a decoy. These birds were ringed and individually marked using special coloured wing
tags (Kochert et al., 1983). The colour markers did not modify the harriers behaviour. Some
unmarked individuals were individually recognized by differences in their plumage and
the moulting stage (gapes in primaries, secondaries or tail feathers).
Observations started each season between
16th and 20th April after the arrival of harriers
at the breeding places. Every day of observations birds were monitored from 7 a.m. to sunset. We recorded first egg laying and hatching
dates in the studied pairs through nest visits,
as well as number of eggs in each nest and
growth rate of nestlings. Nests with fledglings
were monitored every week.
Field observations were conducted
throughout the pre-laying period, incubation,
hatching and nestling periods. The behavioural
observations focused on the pre-laying period

Fig.1 Study area on calcareous marshes near
Che³m (1 marshes, 2  meadows).
Ðèñ. 1. Ðàéîí èññëåäîâàíèé íà èçâåñòíÿêîâûõ áîëîòàõ âîçëå Õåëìà (1 áîëîòà, 2 
ëóãà).
inside harriers territories. Total time of observations in this period was near 800 h. Observations in later periods of the breeding season
were conducted mainly while visiting the nest
and nestlings until they started to fly. Observations were performed at a distance of 150 m
away from nests, using 10 x 50 binocular and
a spotting scope 20 x 77. Birds were observed
12 hours a day, from 7 a.m. till sunset. We measured the time of sky-dancing performed by
both sexes with an accuracy to 1s (by the use
of a stopwatch). The time of food transfers
were recorded in the same way.
Analyses were made with nonparametric
statistics (Mann-Whitney test, Spearmann correlation, test ÷2 ). All analyses were performed
with Statistica 6.1.
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Females sky-dancing in different seasons of observation
Âîçäóøíûå òàíöû ñàìîê â ðàçëè÷íûå ñåçîíû íàáëþäåíèé
Study
year

Breeding
pairs

Observed
pairs

Displaying
females

Number of
sequences

U-shaped
evolutions

Evolutions
per sequence

1992
1993
1994
1995

11
12
9
6

6
6
6
5

2
4
3
2

7
20
25
18

15
103
89
51

2,1
5,1
3,5
2,8

Total

38

23

11

70

258

mean 3,7

Results

df = 1, p < 0,93). Every season of observation,
different numbers of sky-dancing were moniDuring the field study an aerial displays tored (Table). There was a significant differwere observed in both sexes. In the time of ences in the number of evolutions performed
sky-dancing males and females performed by females between following seasons of ob2302 U-shaped evolutions. Females performed servations (÷2 = 72,5, df = 3, p < 0,001). The
11 % of all evolutions while males 89 %. In sky-dancing was observed only in 11 females
the time of observation 70 sequences of fe- (23 total number of monitored females) settled
male displays, contained 258 U-shaped evo- in the clumped territories inside semi-colonies.
lutions were observed. The females performed Females displays in solitary territories was
near 15 % sequences of displays (an average observed very rare (1 sequence in all season
3,7 evolutions per sequence) while males  observation) or did not observed at all.
85 % (5,4 evolutions per sequence). The difFemales sky-dancing was performed toference was not statistically significant (÷2 = gether with partner (70 %), in attendance of
0,31, df = 1, p < 0,57). The duration of single rival females (8 %) and in situation when feevolution in the females during displays was male was alone in the territory  22 % (Fig. 2).
Sky-dancing was observed in females with
near 6,6 s while 6,3 s in the males (÷2 = 0,007,
low level of courtship feeding. Between courtship
feeding and total numbers
%
of sequences of female
$
sky-dancing strong negative relationship was re#
corded (Spearmann corre"
lation: r = 0,53, p = 0,02,
N = 23). Female sky-danc!
ing did not provoke males

to improve their feeding

support.
All displaying females

started egg-laying later
with male
male is absent with other female
than others (MannFig. 2. Females sky-dancing in different behavioural
Whitney test: Z = 2,34, p =
situations (%).
0,01, N = 11). The duration
Ðèñ. 2. Âîçäóøíûå òàíöû ñàìîê â ðàçíûõ ïîâåäåí÷åñêèõ
of the pre-laying period
ñèòóàöèÿõ.
was longer in females with
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intensive sky-dancing, an average 18,7 days
(median = 19, SD = 3,16, N = 11) than in females without displays, an average 16,5 days
(median = 16, SD = 2,42, N = 11). But the
difference between these values was not statistically significant (Mann-Whitney test Z =
1,67, p = 0,09, N = 11). More intensive females sky-dancing was observed in the year
1993 when the biggest number of the breeding pairs in the time of study was recorded
(Table). This year was rather poor in food in
comparison with two peaks in 1991 and 1995
when availability of the prey (dominant prey
Microtus arvalis) was much higher (Wi¹cek,
unpubl. data).
In the time of field study only one case of
extra-pair copulation (EPC) was observed. The
female was mated with individually marked
male from neighborhood. Seven observations
were noted while male offered a food in other
female territory. Food was transferred to female but copulation was not observed.
Discussion
Sky-dancing in harriers is more frequently
observed in males than in females. Data described by majority of the authors in literature
confirmed this thesis (Schipper, 1978; Cramp,
Simmons 1980; Picozzi, 1984; Hamerstrom,
1986; Simmons, 2000). Similar observation,
made in the Montagus Harrier are in agreement with literature cited above (Pandolfi,
Barocci, 1994; Arroyo, 1995; Clarke, 1996;
Wi¹cek, 2004). All authors, underlined fact,
that males sky-dancing was more vigorously
than in females. For heavier females, sky-dancing is energetically costly after spring migration. The eggs production is an additional ballast for female physiology and mobility. Therefore frequently displaying females in the study
area started egg-laying later. Good physical
condition in the early stages of breeding season is very important criterion underlined by
many authors (Newton, Marquiss, 1981; Newton, 1986; Simmons, 1988; Bortolotti, Iko,
1992; Palokangas et al., 1992).
In many species similar as in harriers females the main way to rebuilding body condi-
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tion and start egg-laying was courtship feeding. Better fed females start to eggs laying earlier (Newton, 1979; Dijkstra et al., 1982;
Meijer et al., 1989; Wi¹cek, 1997). In the time
of study better supported females performed
low sky-dancing or did not display at all. More
intensive sky-dancing was observed only in females with low level of courtship feeding.
However this behaviour did not improve the
level of males courtship feeding.
Duration and frequency of aerial displays
observed in the study area was different in following seasons. Similar conclusions were described in males from different species of harriers (Simmons, 1988, 1990). In harriers as in
others displaying birds of prey, more intensive
courtship behaviour was observed rather in the
seasons rich in the food than poor (Simmons,
2000). Extremely, in poorer in prey seasons a
lot of birds did not start to breed at all (Village, 1990; Bortolotti, Iko, 1992). This study
show that females, in opposite to males more
frequently displayed in poor years (season
1993). Therefore behaviour noted in females
in the time of study, especially in poor in food
years, indicate that sky-dancing have a quite
different behavioural meaning in females than
in males. Probably this kind of courtship
behaviour observed in females is a form of
food begging. Frequency of this behaviour increase in seasons poor in food because females
are neglected by their partners. Presented data
did not confirm that males improve their provisioning effort in the context of females
behaviour. Therefore females behaviour is
probably address to others males from neighborhood able to support them an additional
food. The price for extra food can be extrapair copulation described in many species of
birds (Birkhead, Moller, 1992; Mougeot et al.,
2002; Griffith, Montgomerie, 2003; Tryjanowski, Hromada, 2005; Kampenaers et al., 2006).
This hypothesis is confirmed by fact that 22 %
of females sky-dancing was performed alone
in the territory. In this way females can to obtain double benefits: additional food and possibility to breed with high genetic quality male.
This deceiving female behaviour is possibly
because harriers usually breeding in semico-
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lony. Males spend a lot of time outside territory, in the hunting areas placed a few kilometers from the nest in natural habitats (Schipper,
1977) or till 20 km in the crops colony (Guixe,
2004). This males behaviour connect with
courtship feeding make an easy terms for extra-pair copulations (Arroyo et al., 2004; Wi¹cek, 2006). Interesting that females sky-dancing was observed in clumped territories while
females from solitary once displaying very rare
or at all. Higher density of breeding pairs
favour this kind of behaviour because increase
possibility of cuckoldry and obtaining of extra food (Arroyo, 1999; Mougeot, 2004; Wi¹cek, 2008). In the time of observation only one
case of extra-pair copulation and seven cases
of food transfer in the EPC context to other
female were observed. Many authors in
harriers literature confirm that EPC in the
Montagus Harrier and others species from Circus genus is a rather rare phenomenon
(Simmons, 1990; Arroyo, 1999; Arroyo et al.,
2004). Genetic study on the mate fidelity in
the small population of Montagus Harrier in
eastern Poland confirm this data (Wi¹cek, Kozio³, 1997).
Females performed 8 % of displays in response to other females from neighborhood
territory. This behaviour suggest a territorial
function of this displays, similarly as described
by Simmons (1990, 2000) in others species of
harriers.
Conclusions
1. Females sky-dancing is a part of courtship behaviour performed by the pairs. Context of this behaviour is mate choice based on
the males honest advertising. The main meaning of this females displays is behavioural answer to male sky-dancing, because 70 % of
females sky-dancing was performed together
with her mate. This behaviour supported pair
bond.
2. Sky-dancing performed by poor feeding females, when male is absent in the territory can be a signal broadcast by alone female
to neighbor males from semi-colony about her
standby to mating for extra food (22 % of observed sky-dancing).

Áåðêóò 16.

3. Females sky-dancing is a non aggressive signal (territorial function) against potentially rival female from neighborhood, announcement about formed pair and territory
occupancy (8 % of females displays).
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