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Crossing the Tyrrhenian Sea: spring migration of Marsh Harriers
(Circus aeruginosus), sex classes and relation to wind conditions

The Marsh Harrier (Circus aeruginosus), unlike other raptors using mostly soaring flight over land
during migration, tends to migrate on a broad front carrying out long powered flight over water (KER-
LINGER 1989). This species has high aspect ratio (long) wings decreasing energetic costs during pow-
ered flight (KERLINGER 1989). For this reason, concentrations of thousands of Marsh Harriers rarely
occur (KERLINGER 1989, CLARKE 1995, ZALLES & BILDSTEIN 2000, Corso 2001) although
51,000-74,000 pairs breed in Europe (mostly in Russia, Poland and Ukraine; FERGUSON-LEES et al.
2001) and winter in the Mediterranean basin and tropical Africa. As to Marsh Harriers migrating
across the Channel of Sicily, birds ringed in Tunisia during spring were recovered NE in the Ukraine,
Poland, Belarus and the Czech Republic (Cramp & SiMMons 1980). To date, during spring migration,
the greatest concentration of Marsh Harriers was recorded at the Straits of Messina, between southern
continental Italy and Sicily (Fig. 1; Acostint & Locozzo 2000, ZALLES & BILDSTEIN 2000, Corso
2001). There, between 1989 and 2000, on average 2215 birds were counted each year in the months
April and May (ZaLLes & BILDSTEIN 2000, Corso 2001). Apparently, at that site, Marsh Harriers
crossing the central Mediterranean between Tunisia and western Sicily (150-165 km over sea, AGOs-
TINI & L0Gozzo 1998, AGOSTINI 2001) converge with those passing Libya and southern Sicily (via
Malta; approx. 400 km, BEAMAN & GALEA 1974, Fig. 1). However, during autumn migration, hundreds
of Marsh Harriers undertake the crossing of the Tyrrhenian Sea flying about 500 km over water from
central Italy to Africa, part of them via western Sicily (AGosTint et al. 2001). In this period notable con-
centrations of birds have been reported at the Circeo promontory (central Italy) and over the islands of
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Capri and Marettimo (Corsl et al. 1999, JONZEN & PETTERSSON 1999, AGosTiNi et al. 2001). Observa-
tions on the migratory flow of this species across the Tyrrhenian Sea during spring are lacking. The aim
of this study was to investigate the spring migration of Marsh Harriers across the Tyrrhenian Sea both
in relation to wind conditions and sex classes by observations over the island of Ustica (western Sicily).

Study area and methods

Ustica is a small island (8.5 km?) about 60 km N of western Sicily, 270 km NE of the Cap Bon promontory ( Tunisia),
140 km NE of the island of Marettimo and 230 km W of the Italian peninsula (Fig. 1). A total of 234 h of observa-
tions (9 h per day), with 10 X 40 binoculars, were made between 22 March and 16 April 2002, the peak period of
the spring migration of this species on the Mediterranean basin (CRAMP & SiMMONS 1980, AGosTINI & LoGozzo
2000). The observation post was at the highest point (approx. 150 m) of the promontory dominating the NE coast
of the island (its highest point, inland, reaching about 250 m). From this post it was possible to detect birds under-
taking the crossing of the Tyrrhenian Sea. Each day was divided in three periods: morning (09.00-12.00 h), midday
(12.00-15.00) and afternoon (15.00-18.00; solar time). Hourly meteorological data from Ustica were provided by
the Italian Air Force. It was possible to determine the age and sex of 294 birds by observation of their plumage
(ForsMAN 1999). The total of males, females and juveniles was derived by multiplying their proportions in the sam-
ple of identified individuals, following the method used by KIELLEN (1992) at Falsterbo (Sweden). In particular, to
exclude a bias due to the better identification of adult males, the proportion of females and juveniles was estimated
dividing unidentified individuals of the group female/juvenile between the two age groups according to their pro-
portion among the identified birds (see also AGostini & LoGozzo 2000, AcosTing 2001, AGOSTINI et al. 2001).
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Fig. I:  The study area.
Abb. 1:  Die Beobachtungsregion.
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Results

A total of 648 Marsh Harriers reached the north-east coast of the island from SW and S
and continued the crossing of the Tyrrhenian Sea towards NE. It was possible to estimate
586 (90.4%) adults and 62 (9.6%) juveniles and, among adults, males outnumbered females
(348 vs 238; x> = 20.3 ,d.f. =1, P <0.01). The migratory flow varied significantly throughout the
day (' = 23.7, df = 2, P < 0.01), with the lowest proportion of individuals recorded during
the morning (Fig. 2). The strength of the wind had a significant effect on the migratory flow.

300 4

250 A

]
(=1
(=]

150 A

Marsh Harriers
el
(=]
(=]

&
(=1

morning midday afternoon

Fig.2:  The migratory flow of the Marsh Harrier through the day over Ustica.
Abb. 2:  Rohrweihenzug iiber Ustica, Aufgliederung nach Tageszeiten (vormittags, mittags, nachmittags).

Although the frequency of strong winds (> 15 km/h) was higher during each wind component
(headwind [mean direction = 71.9° + 3.2° se]: > = 9.14, d.f. = 1, P < 0.01; tailwind [mean direction =
237.5° £ 4.8%se]: ' =4.7, d.f. = 1, P < 0.05; lateral wind [mean directions = 139.2° + 3.7° se, 319.4°

+2.8% se]: * = 4.46, d.f. = 1, P < 0.05; Fig. 3), Marsh Harriers were seen mostly during weak winds
(wind speed below 15 km/h; headwind: y* = 17.52, d.f. = 1, P < 0.01; tailwind: * = 22.82, d.f. = 1,
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Fig. 3:  Proportion of hours and proportion of birds recorded with weak (< 15 km/h) and strong (> 15 km/h)
head, tail and lateral winds (%= < 0,05; %% =P < 0,01).

Abb.3:  Hiufigkeit von schwachen (< 15 km/h) bzw. starken (> 15 km/h) Gegen-, Riicken- und Seitenwinden
jeweils mit Bezug zur Anzahl beobachteter Rohrweihen.



