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PAIR FORMATION IN THE MONTAGUS HARRIER
Jaros³aw Wi¹cek
Abstract. Montagus Harrier arrive to nesting territories in eastern Poland in the second decade of April.
During the research males were more numerous. The arrival of females was more stretched in the time. The time
of pair formation was an average 18 days. Monogamy was the dominating system of pair formation. The females
spent more time inside the territory while the males hunted. The males performed 88.8 % of sky-dancing while
females only 11.2 %. Flight play as ritualized form of aggression within pair was common behaviour. The males
performed 1915 fake attacks on females. During pre-laying period 70 copulations were observed (0.22 copulations
per hour of observation). Most of them (84 %) were successfully.
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Îáðàçîâàíèå ïàð ó ëóãîâîãî ëóíÿ. - ß. Â¸íöåê. - Áåðêóò. 15 (1-2). 2006. - Èññëåäîâàíèÿ ïðîâîäèëèñü â 19921995 ãã. íà èçâåñòíÿêîâûõ áîëîòàõ âîçëå Õåëìà. Ëóãîâûå ëóíè ïîÿâëÿþòñÿ íà ãíåçäîâûõ
òåððèòîðèÿõ â Âîñòî÷íîé Ïîëüøå âî âòîðîé ïîëîâèíå àïðåëÿ. Âî âðåìÿ èññëåäîâàíèÿ áîëåå ìíîãî÷èñëåííûìè áûëè ñàìöû. Ïðèëåò ñàìîê áîëåå ðàñòÿíóò âî âðåìåíè. Îáðàçîâàíèå ïàð çàíèìàåò â ñðåäíåì 18
äíåé. Ïðåîáëàäàþùåé ñèñòåìîé áûëà ìîíîãàìèÿ. Ñàìêè ïðîâîäèëè áîëüøå âðåìåíè íà ãíåçäîâîé òåððèòîðèè, â òî âðåìÿ êàê ñàìöû îõîòèëèñü. Ñàìöû âûïîëíÿëè 88,8 % âîçäóøíûõ äåìîíñòðàöèé, à ñàìêè
ëèøü 11,2 %. Âîçäóøíûå èãðû êàê ðèòóàëèçèðîâàííàÿ ôîðìà àãðåññèè âíóòðè ïàðû áûëè îáû÷íûì ïîâåäåíèåì. Ñàìöû ïðîäåëàëè 1915 ëîæíûõ àòàê íà ñàìîê. Ïåðåä îòêëàäêîé ÿèö íàáëþäàëîñü 70 êîïóëÿöèé (0,22 êîïóëÿöèè çà ÷àñ íàáëþäåíèé). Áîëüøèíñòâî èç íèõ (84 %) áûëè óñïåøíûìè.

Introduction
Pair formation in birds is non random process, based on many phenotypic and behavioural cues in mate choice. Sexual selection favours the evolution of costly phenotypic traits
which reflect the high genetic quality of the
partner (Kodrick-Brown, Brown, 1984). Males
of many species perform vigorous displays to
advertise their good condition. Other birds
confirmed their the high genetic quality by
specific phenotypic cues as long tails or long
rectrices (Andersson, 1982; Moller, 1988).
Sky-dancing observed in Montagus Harrier (Circus pygargus) is a really honest criterion of mate choice. Sky-dancing is made by
both sexes, but males display more vigorously
than females (Cramp, Simmons, 1980). These
spectacular displays is difficult to fake because
male in poor condition cant display frequently.
The best dancers are chosen first by females
(Wi¹cek, 2004).
Flight play is usually performed after skydancing. This behaviour contains repeated
dives performed by male at perched female
© J. Wi¹cek, 2006

(Clarke, 1996). These displays is a ritualized
form of food pass (Pandolfi, Pino dAstore,
1994) or form of aggressive behaviour, however males perform this display without talons presentation (Wi¹cek, 2006a).
The significant element of pair formation
in many species of birds is courtship feeding.
Males of many birds feed their females in the
pre-laying period. Mating decision is controlled by females, therefore males try to induce them to start copulation and eggs laying
earlier. Courtship feeding is direct, non genetics benefits for females (Moller, Jennions,
2001). This behaviour performed during the
courtship period can directly increase female
reproductive success. The females which are
better fed by their mates start reproduction
earlier (Wi¹cek, 1997). Food for female in the
time of courtship feeding is transferred by two
ways: on the ground or in the air (Pandolfi,
Pino DAstore, 1994). Aerial food transfer is
a spectacular form of territorial behaviour. At
the beginning of the pre-laying period ground
transfer is the dominant form of courtship feeding, but the number of aerial food transfers in-
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creases until the start of eggs-laying. In the later
stages of the breeding season aerial food transfer is dominant form of food transfer (Wi¹cek,
2006b). Both ways of food transfer take place
in the male territory, therefore they are significant for pair bond and pair formation. Courtship feeding is pre-copulatory behaviour in
socially monogamous birds like Montagus
Harrier. However it can be an introduction to
extra-pair copulation and extra-pair fertilization in the monogamous populations. Additional food is important element of mate choice
in the polygynous populations of Montagus
Harrier (Cramp, Simmons, 1980).
Semi-colonial breeding of Montagus Harrier is associated with risk of extra-pair copulation. The first method of paternity assurance
in birds is mate guarding (Birkhead, 1979). In
birds of prey when mate guarding is prevented
by courtship feeding, especially at the beginning of the breeding season, a good way of
paternity assurance is frequent within pair copulations. This way males decrease the risk of
cuckoldry (Birkhead, Lessells,1988; Moller,
Birkhead, 1992).
Simmons (1990) and Arroyo (1999) suggest that clumped pairs of African Marsh Harrier (Circus ranivorus) and Montagus Harrier
copulate more frequantly than solitary ones.
However some solitary nested raptors can
copulate frequently than colonial ones (Korpimaki et al., 1996).
Material and methods
The study was carried out from 1992 to
1995 on the calcareous marshes near Che³m
in eastern Poland (51º 10’ N, 23º 37’ E) in
Lublin region. The observations were performed on 29 pairs of birds in two nature reserves Bagno Serebryskie and Roskosz
located near Polish-Ukrainian border. The
marsh landscape of study area was dominated
by sedge community Cladietum marisci where
the harriers territories were occupied. The birds
were caught in the special ornithological nets
(Busse, 1991), ringed and individually marked
by special colour wing tags (Kochert et al.,
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1983). Unmarked birds were recognized by the
individual differences in the plumage and
moulting stage. The harriers were observed
from arrival (end of April) until start incubation (June). Every day observations were
started at 7 a.m. and lasted until sunset. The
observations were performed near harrier territories from distance 100200 m. by use of
10 x 50 binocular and KOVA scope 2060
x 72.
The field observation was concentrated on
the arrival both sexes, measuring of the time
of pre-laying period (from first day in the
couple to first egg laying). Additionally: the
time budget and the courtship displays like skydancing and flight play were counted. The food
transfers (on the ground and in the air) and
copulations (successfully 6 s duration and unsuccessfully shorter or with no contact of the
cloaca) were observed and time of these
behaviour were measured with occurency to 1
s. The aggressive behaviour within pairs was
observed, and time of this behaviour was estimated.
All statistical analyses were performed with
Statistica 6.1. The analyses of behaviour were
made with Spearmann correlation (r) and t-test.
Data are presented as a mean.
Results
Montagus Harrier arrive to the nesting territories located in the eastern part of Poland in
the second decade of April (between 12 and
20th of April). In each of the observed seasons males were more numerous. As a rule,
the males arrived first and reached their maximum number on the nesting ground on the 18
day after the arrival of the first bird, while the
arrival of females was more stretched in time,
reaching their maximum number on the 29 day
of the arrival of the first bird (t = 7,73, p =
0.01). The differences in the number of birds
of both sexes were statistically significant.
The pair formation in the studied population started directly after the arrival at the nesting territories or with a few-day delay due to
the uneven arrival of birds of both sexes. The
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Fig. 1. The time spent inside territory by both sexes.
Ðèñ. 1. Âðåìÿ, ïðîâåäåííîå âíóòðè òåððèòîðèè ïòèöàìè îáîèõ ïîëîâ.
duration of this stage of breeding was an average 18 days (n = 27). Monogamy was the dominating system of pair formation among birds
on the calcareous marshes near Che³m. After
arrival, the males occupied the territories which
were actively defended against the intruders.
All cases of courtship behaviour connected
with pair formation took place within territories or in their closest proximity. The time
spend by both sexes varied distinctively (Fig.1)
because females spent their time in the breeding territory while males in the hunting territories situated to 5 kilometers away from the
nest.
The basic element of the courtship behaviour in the harriers was sky-dancing, performed by both sexes but in females observed less
frequently. The males performed 85.3 % sequences of displays while females only 14,7 %.
Total number of U-shaped evolutions observed
during the study was 2302. Most of them was

performed by males 88,8 %. Females performed only 11,2 % evolutions. Less frequent
sky-dancing observed among the females was
their behavioral response to male sky-dancing
which has been proved by a strong correlation
of their hour schedule (r = 0.8, p = 0.01, n =
12).
The highest intensity of sky-dancing among
both sexes occurred before midday with its
peak at 9 a.m. (Fig. 2).
Each year, young dark-coloured birds took
part in sky-dancing. Occasionally their activities exceeded the ones of older males. However no young males managed to form its pair
or make the female copulate. This young birds
were vigorously repelled by adult males or
ignored by the females.
Ritualized form of aggression within the
pair  flight play, is a very common courtship
behaviour in harriers. This display was the
most frequently observed after sky-dancing
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Fig. 2. The daily patterns of sky-dancing in both sexes.
Ðèñ. 2. Ñóòî÷íûå îñîáåííîñòè âîçäóøíûõ äåìîíñòðàöèé ïòèöàìè îáîèõ ïîëîâ.
when the male finished sky-dancing in the
proximity of the female. In this situation followed a series of fake attacks on the female
sitting in the territory or circling around it.
After male attacks the female usually landed
in his territory. During these attacks the female
frequently turned on its back while flying, presenting its talons. After landing the male faked
attacks on already perched female. This
behaviour gradually came to end. In the time
of observations males performed 489 sequences contained 1915 attacks on the females.
Each male performed an average 4 attacks per
sequence. A daily pattern of flight play was
correlated with sky-dancing (r = 0.7, p = 0.01,
n = 12).
During pre-laying period females were fed
by their partners. Courtship feeding started
from the first day of the observed period. From
this moment till the second week after the
hatching of fledglings, the females were food

depended from the males. The food was delivered by male in the air or in ground transfers. Frequently courtship feeding was an introduction to copulation. Most cases of copulations were proceded by courtship feeding.
The daily pattern of these behaviour was strong
correlated (r = 0.63, p = 0.01, n = 14).
During the research, 70 copulations were
observed, which results in 0.22 copulations per
hour of observation. Successful copulations
(84 %) lasted more than 6 seconds, the remaining 16% of copulations probably did not end
in passing of the sperm. The contact of partners was too short (12 seconds) or the female
threw the male down and did not allow the
cloacas to contact. The hour schedule of copulations shows two peaks. The first one between
900 and 1000 and the second between 1600 and
1700 (Fig. 3). The daily pattern of copulation
quite distinctively correlated with the females
sky-dancing, which signaled their acceptance
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Fig. 3. The hour shedule of copulations in Montagus Harrier.
Ðèñ. 3. ×àñòîòà êîïóëÿöèé ó ëóãîâîãî ëóíÿ ïî ÷àñàì.
and readiness to copulate (r = 0.55, p = 0.04, n
= 12).
Discussion
Montagus Harrier as a middle-sized bird
of prey, arriving at the breeding territories in
Poland in the second part of April (Tomia³ojæ,
Stawarczyk, 2003). The earliest arrival to the
nesting territories is observed in Spain where
Montagus Harriers arrive at the end of March
and the begining of April (Arroyo, 1995) and
almost simultaneously  in the Italian population of this species (Pandolfi, Pino dAstore,
1992). At the beginning of April Montagus
Harriers appear in Hungary (Clarke, 1996) and
in the second part of April  on the nesting
territories in Germany (Looft, Busche, 1990).
The phenomenon of males earlier arrival to
the nesting territories is quite frequently observed among this species (Robinson, 1950,
Perez Chiscano, Fernandez-Cruz, 1971) how-

ever in the large populations like in Spain, such
differences have not been observed. The duration of pre-laying period lasted approximately 18 days. This period of time approximates the duration of this stage among other
European populations of this species. In the
English population this period lasted 19 days
(Underhill-Day, 1993). If we compare the duration of this period with the one of other birds
of prey, it has to be noticed that it is comparatively short. Among Ospreys (Pandion haliaetus) this period can last to 30 days (Poole,
1989). The canadian population of Gyrfalcon
(Falco rusticolus) needs 4 weeks from the moment of pair formation till egg-laying (Platt,
1989), whilst among Finnish population of
Kestrel (Falco tinnunculus) this period lasts
up to 36 days (Hakkarainen at al., 1993).
Monogamy was the dominating system of
pair formation on the study area but rare case
of polygyny was observed in this population
in earlier season (Wi¹cek, 2003). Several cases
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of polygyny have been described in England
(Underhill-Day, 1990) and a few single cases
were notified in Spain (Arroyo, 1995) and Italy
(Pandolfi et al., 1995). Polyandry is a rarer
example of pair formation in this species. This
way of pair formation has been described in
France (Cormier, 1990), in Poland (Tryjanowski, Winiecki, 1995) and in Spain (Arroyo,
1996). What is worth emphasizing is the fact
that extra pair copulation occur among this
species quite infrequently (Arroyo, 1999) or
in small populations it might not happen at all
(Wi¹cek, Kozio³ 1997).
The males on calcareos marshes near
Che³m occupied comparatively small nesting
territories (Wi¹cek, 2006). Those territories
were guarded against intruders while hunting
territories are not guarded by birds. Their size,
an average 1.1 ha, was relatively small in comparison with the ones of the Italian population
of this species where territories covered on
average 4 hectares (Pandolfi, Pino dAstore,
1992). The size of nesting territories in
Montagus Harrier was relatively small in comparison to other species such as Marsh Harrier (Circus aeruginosus) where the size of the
territory was on average 26.5 hectares
(Witkowski, 1989) or the Australasian species
Circus approximans with its districts of the size
of 31 hectares (Baker-Gabb, 1981).
The females of Montagus Harrier like
most of the raptors species spent more time in
the territory while the males hunted (Newton,
1979). The hunting areas of Montagus Harrier were located within the distance of 5 kilometers from the nesting territories, although
there have been examples in literature in which
these areas were located several kilometers
away from the nest in natural habitats
(Schipper, 1977) even above 20 on the crops
in Spain (Guixe, 2004).
Within territories or in their close proximity various examples of behaviour with mating or territorial context took place. Montagus Harrier like all European birds of prey
perform various kinds of flights connected with
pair formation. The most substantial show of
air evolution is sky-dancing observed among
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all species of harriers (Simmons, 1988;
Pandolfi, Barocci, 1994). This behaviour is
important for pair formation and is the basic
criterion in choosing a partner among Montagus Harrier. Vigorously displaying males were
chosen by the females as the first ones (Wi¹cek,
2004). Males sky-dancing is difficult to fake
signal and it proves a good physical condition
of the partner and its high genetic quality
(Simmons, 1988). It is proved by the fact that
primaries of the offspring of the best displaying males growing faster than other young birds
(Wi¹cek, 2004). It enables them to start first
flights faster and to leave the nesting territories earlier starting their autumn migration.
Flight play behaviour was observed directly after sky-dancing. In the literature flight
play is described as ritualized food-pass practice (Pandolfi & Pino dAstore, 1994). In the
Montagus Harrier monography (Clarke,
1996), emphasizes the direct connection of this
kind of behaviour with the examples of skydancing. The observations carried out in the
east of Poland clearly show that this behaviour
includes repeated power dives by the male
on perched or flied female. Summarized observation in my study of flight play is ritualized form of aggressive behaviour within pair
was strongly connected with courtship displays. The main objective of this behaviour
seems to be forcing the female to land in the
territory of the male or not leaving his territory. Summarizing, the ultimate objective is
keeping the female within the males territory.
The second substantial criterion (after skydancing) important for pair formation process
is courtship feeding. After the long migration
from the winter areas, the females are rather
exhausted and they need rapid regeneration for
produce gametes which are energetically expensive. Additional food in the early stage of
the reproductive cycle speeds up readiness to
produce and lay eggs and the start of incubation. Courtship feeding among all species of
raptors influences on laying success (Newton,
1979; Simmons, 1988). The number of courtship feeding influences on the females breeding decision (Village, 1990; Bortolotti, Iko,
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1992). Among all birds, including birds of
prey, there is a correlation between the day of
laying the first egg and the quantity and size
of the prey delivered by males during the period preceding egg-laying (Newton, Marquiss,
1981; Meijer et al., 1989). Among the examined population of Montagus Harrier, there
was a distinct correlation between the number
of feeding and the length of the pre-laying period. Better fed females started egg-laying earlier and at the same time the period of pair
formation lasted shorter (Wi¹cek, 1997).
Courtship feedings were the introduction to the
copulation. Similar correlation of those two elements of behaviour was also described by Arroyo (1999). Her research in the Spanish population of Montagus Harrier near Madrid shows
that copulations occurred more frequently after the food transfer than without it. The analogical relation between courtship feeding and
copulation was emphasized by Simmons
(1988) in two other species of harrier: Hen
Harrier (Circus cyaneus) and Australian
Swamp Harrier (C. approximans). However
in African Marsh Harrier the relation between
feeding and copulation was less importance
(Simmons, 2000).
The number of copulations (0.22 per hour)
observed in Montagus Harrier inside territory,
enables to classify this species as a frequently
copulating species (Birkhead, Moller, 1992).
This can indicate the occurrence of sperm competition among this species of raptor. Males
prolonging absences in the district and semicolonial character of nesting is conducive to
extra-pair copulation. The males response to
this situation is frequent copulation within pair,
meant to prevent extra-pair fertilization and
cuckoldry in its final effect.
A similar phenomenon is described by
Arroyo (1999) in the Spanish population of
this species. The duration of successful copulations (on average 6 s.) did not differ from
data published by Mougeot et al. (2001) in
French and Spanish populations of Montagus
Harrier. All observed copulations, which lasted
at least 5 seconds were successful and ended
in passing of the sperm. Copulation behaviour
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is harmonized with the daily schedule of skydancing and courtship feeding, described
above. It indicates that the main elements of
courtship behaviour like sky-dancing and
courtship feeding directly influence on the copulations (Simmons, 1988; Clarke, 1996;
Wi¹cek, 1997, 2004).
The participation in copulation is limited
by the age of birds. Young, dark-coloured
males, despite their temporary superiority in
sky-dancing and courtship feeding, were ignored by settled females and not allowed to
copulate in the absence of mature male. A similar position of young males is emphasized by
Arroyo (1995) and Clarke (1996).
Summarizing:
 pair-formation process in the Montagus
Harrier is placed inside the male territory;
 the basic element of courtship behaviour
is sky-dancing perform by both sexes;
 flight-play is a very important behaviour
which influences for pair bond;
 courtship feeding stimulate to start copulations and egg-laying;
 second-year, dark colored males, despite
their good physical condition are ignored by
females in the courtship time.
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