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Dispersal and age at first breeding
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Dispersal and age at first breeding were studied in Northern Lapwings from south Nor-
way. In total, 40 adult birds (two males) and 114 chicks were colour-ringed. There were no
sex differences in returning rates of birds ringed as chicks (z = 10 males and 14 females).
Nor were there sex differences in natal and breeding dispersal distances. When sexes were
pooled, natal dispersal was longer than breeding dispersal (median distances 160 m and
62 m, respectively). Also, colour-ringed females were more likely than males to breed in
their second calendar year. Analyses of a separate data set of regular ring recoveries
largely confirmed the relatively low degree of natal dispersal in Norwegian Northern
Lapwings. In total, 72% of birds reported during the breeding season (total n = 104) were
found within 10 km from their natal site. Dispersal distances observed in Norway are sim-
ilar to those reported from a comprehensive British study, and from Europe in general.

1. Introduction

Dispersal patterns can have a great impact on life
histories, population structures and behaviour in
birds and vary considerably both interspecifically
and in relation to sex and age (Greenwood 1980,
Gauthreaux 1982, Greenwood & Harvey 1982,
Lindberg et al. 1998). Within species, dispersal
may be more extensive in migrating than in seden-
tary populations (Berthold 2001, Forero et al.
2002). This pattern is similar for migratory and
sedentary species (Paradis ef al. 1998).

The Northern Lapwing (Vanellus vanellus) is a
Palaearctic shorebird that typically breeds on
farmlands and pastures across Europe (Cramp &
Simmons 1983). Breeding dispersal distances of

British and Central European Lapwings are
shorter than natal dispersal distances in both sexes
(Thompson et al. 1994, Glutz von Blotzheim
2001). In addition, yearling breeders in Britain
were equally common among males and females
(Thompson et al. 1994), although a difference in
this respect was later reported by Parish et al.
(2001).

In northern Europe, Northern Lapwing popu-
lations are mostly migratory, wintering in Britain
and south-western Europe (e.g., Cramp & Sim-
mons 1983, Appleton 2002, Bakken et al. 2003,
Lislevand 2006, Shrubb 2007). Little is known
about dispersal patterns in these northern popula-
tions (but see Berg ef al. 2002). Based on national
ringing data, Grimeland (1966) suggested that na-
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tal dispersal would be higher in Norway than in
other European populations. However, the differ-
ence was marginal, i.e., 68% of Norwegian birds
stayed within 10 km as compared with 72% that
did so elsewhere in Europe, and the difference was
not statistically tested (Grimeland 1966).

Here, we present observations of natal dis-
persal, breeding dispersal and age at first breeding
in Norwegian Northern Lapwings. We estimated
distances between nests from year to year for indi-
vidual Lapwings, and examined differences be-
tween sexes and age classes. Our colour-ringing
study (see Material and methods) was limited to a
small study area which made long-distance move-
ments unlikely to be discovered. Hence, we also
analysed regular ring recoveries of Lapwings
ringed as chicks in Norway and later recovered in
the breeding season.

2. Material and methods

We studied Northern Lapwings in an agricultural
grassland area at Gimramyra, south-western Nor-
way (Rogaland county; 58°47° N, 05°37° E), at
two sites about 1.5 km apart. The area is situated in
a shallow depression, formerly a lake, drained in
the 1920s. It is used for hay and silage production
and interspersed with some spring-sown crops.
The study fields are partly bordered by woodlots
and are still quite wet due to poor drainage. This
region of Rogaland is one of the national prime ag-
ricultural areas; hence, the study sites are sur-
rounded by vast farmlands in which some ringed
birds may have dispersed without us being able to
detect them.

We carried out the field work during five
breeding seasons (mid March—May) between
1998 and 2002. We identified individuals between
seasons by their colour-ring combinations and op-
portunistically observed the Lapwings during
other studies of their breeding behaviour (Gren-
stal 2001, Lislevand 2003). The total size of the
study area varied between 20 and 33 ha/year ac-
cording to requirements of other parts of the study.
Median egg-laying date was the 31st March, and
the study period included the time from territory
establishment to hatching in most nests. The aver-
age density of Lapwings, in suitable habitat at
Gimramyra, was 1.45 £ 0.11 SD territorial males/
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Table 1. The number of colour-ringed Northern Lap-
wings in relation to age per year and the numbers
of these birds re-sighted within the study area in
subsequent breeding seasons. Only two of the indi-
viduals ringed as adults were males (one in 1998
and one in 1999).

nringed n re-sighted/year
Year (ad/pull) 1999 2000 2001 2002
1998 13/45 6/2 4/6 2/6 1/3
1999  10/35 6/3 4/4 4/4
2000 2/31 2/5 2/5
2001 15/3 9/0

ha (n=>5 years). Across years, 33%-48% of males
were polygynous, 43%—64% were monogamous,
and 2%—13% remained unmated throughout the
season (see Byrkjedal et al. 1997 for methods).

Between 1998 and 2001, we ringed 38 adult fe-
males, 2 adult males and 114 chicks with one metal
ring and three plastic colour-rings of individually
unique combinations (Table 1). Incubating adults
were trapped on their nests. Compared with fe-
males, males were much more reluctant to enter
nests with traps; hence the low number of adult
males ringed. We ringed chicks with a metal ring
just after hatching, and added colour-rings when
they were from two to four weeks old (mean body
mass = 113 g £ 27 SD, n = 60). Each year after
1998 all territorial birds within the study fields
were checked for colour-rings using binoculars
and telescopes. Adults could be sexed based on
plumage characters (Cramp & Simmons 1983) but
we did not determine the sex of chicks unless they
were re-sighted as adults. We marked locations of
nests on maps (scale 1:500) and assigned ringed
birds to their respective nests if possible. When a
chick’s nest of origin was unknown we used the
ringing location instead.

Distances between an individual’s nests in sub-
sequent summers were measured on maps. In
cases of nest predation and subsequent clutch re-
placement we used the first nest location. As a
measure of natal dispersal we used the distance be-
tween the first known own nest and the nest where
a bird hatched or, if this was not known, its ringing
location (see above). We estimated breeding dis-
persal as the distance between an individual’s own
nests from one season to the next. If a bird was
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Fig. 1. The temporal dis-
tribution of Northern Lap-
wings ringed as chicks in
Norway and recovered in
their second calendar
year or later. Number of
birds refers to the year of
ringing in the period
1931-2002. Only birds 0
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recovered during the
breeding season (April
to May) were included (n
= 104).

found breeding in more than two seasons we used
the mean moving distance. For polygynous males
we used the midpoint between all nests on the terri-
tory as measuring points. For four males (unmat-
ed) and one female no nests were found, although
they appeared to be territorial. In these cases, we
used the approximate centre of the respective terri-
tories as measuring points for dispersal distances.
Excluding these individuals from the analyses did
not affect our conclusions. Non-territorial birds
were omitted from all analyses of dispersal and age
at first breeding.

To investigate the dispersal patterns of Lap-
wings across southern Norway, we analysed a sep-
arate data set acquired from the national ringing
scheme (i.e., excluded our colour-ringed birds). In
total, this material consisted of 678 birds ringed
and subsequently recovered between 1931 and
2002. The accuracy of dispersal distances in these
data is one km. To estimate dispersal from regular
ring recoveries, we included only birds ringed as
chicks and recovered in a different year in April
and May, which is the main breeding season of
Lapwings in southern Norway. Further, we omit-
ted from the analyses individuals with uncertain
date of recovery. The temporal distribution of
these recoveries is shown in Fig. 1; see Bakken et
al. (2003) for the distribution of ringed Lapwings.
All recoveries used in the analyses were of indi-

1950 1960 1970 1980 1990 2000

Year

viduals ringed from Ser-Trendelag county south-
wards. The majority (72%) came from Rogaland
county.

3. Results

In total, we re-sighted 24 Lapwings colour-ringed
as adults (60%) and 24 ringed as chicks (21%) at
least once in the subsequent breeding seasons.
Among birds ringed as chicks there were no sex
differences in rates of return to the study area; 10
were males and 14 were females (Binomial test: P
=0.42). The median natal dispersal distances were
175 m and 144 m for females and males, respec-
tively, and did not differ between sexes (Mann-
Whitney U-test: n_ =n, =9, U=34,P=
0.57). The median breeding dispersal distances in
females were 60 m and in males 109 m and did not
significantly differ among sexes (n,_ =25,n_
=5, U=41, P =0.23). With sexes pooled, natal
dispersal (range 18-1,540 m, median = 160 m,
quartiles = 87 and 248, n = 18) was higher than
breeding dispersal (range 11-710 m, median = 62
m, quartiles=44 and 155,n=30;n_ =18,n
=30, U=152, P<0.015; Fig. 2).

As with the pattern revealed by the colour-
ringing data, ordinary ringing recoveries of Lap-
wings from southern Norway (n = 104) also

tal breeding
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Fig. 2. Natal dispersal distances (top; n = 18) and
breeding dispersal distances (below; n = 30) of col-
our-ringed Northern Lapwings within the study area
in south-west Norway (in m). Sexes were pooled.
Distances were binned using 25-m intervals up to
200 m. Numbers of birds in each interval are shown
above bars.

showed a high degree of site fidelity. In total, 37%
of birds recovered in the breeding season were re-
ported at 0 km, 68% within 5 km and about 28%
farther away than 10 km, from the site they had
been ringed as chicks (Fig. 3). Birds in their sec-
ond calendar year were found between 0 and 1369
km from the ringing locality (median = 6 km,
quartiles =1 and 88.5, n=38), whereas older birds
were reported between 0 and 2363 km away (me-
dian = 1.5 km, quartiles =0 and 3.75, n = 66). Dis-
persal distances were significantly longer for Lap-
wings reported in their second calendar year com-
pared with older birds (nsmn iy 38, M e binds 66,
U=2829, P=0.003). The two longest dispersal dis-
tances were of a young bird recovered in Russia
(distance = 1,369 km) and an adult in Portugal
(distance = 2,363 km).
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Fig. 3. The distribution of dispersal distances in
Norwegian Northern Lapwings ringed as chicks and
recovered during a subsequent breeding season
(April-May). The geographical resolution of the
data is 1 km. Data from the second calendar year
birds are shown on the upper figure (n = 38) and
older birds below (n = 66). For birds that were ob-
served returning to areas >5 km away from their
ringing site, percentages are binned using the inter-
vals 5-10 km and >10 km. Numbers of individuals
in each interval are shown above bars.

Among the colour-ringed birds, females were
more likely to appear on the study site as yearlings:
seven of nine females attempted breeding, while
only one of eight males defended a territory within
the study area in their second calendar year
(Fisher’s Exact test: P =0.015).

4. Discussion

A major problem in many studies attempting to es-
timate animal dispersal distances is that of limited
survey areas (Koenig et al. 1996). Our observation
procedures were not comprehensive enough to
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identify colour-ringed birds returning to areas
more than a few hundred meters from the natal
site. Because 63% of regular ring recoveries were
located 1 km or more from the ringing location,
our colour-ringing study almost certainly underes-
timated natal dispersal. However, estimates of
breeding dispersal are better, as a higher propor-
tion of the birds colour-ringed as adults returned to
the study area in at least one subsequent season
compared with those ringed as chicks (60% vs.
21%, respectively). We observed no sex differ-
ences in (1) returning rates to the natal area, (2) na-
tal dispersal distances, or (3) breeding dispersal
distances. Generalizing from these findings re-
quires that there is no systematic variation with
distance from the study area. Similarly, the find-
ings that females were more likely to breed in their
second calendar year, and that natal dispersal was
longer than breeding dispersal, also rely on this as-
sumption.

Regardless of the uncertainties outlined above,
this study shows that a considerable proportion of
Northern Lapwings return to breed close to their
natal area. This conclusion is most notably sup-
ported by the analysis of regular ring recoveries
which provides a more realistic estimate of dis-
persal distances than the colour-ringing study
does. The levels of natal dispersal in our study are
partly comparable with findings in British Lap-
wings reported by Thompson et al. (1994). We re-
stricted our search for colour-ringed birds to a
much smaller area; the radius of the British study
area was 5 km as compared with the maximum of
1.5 km in our study. The small radius most likely
explains why the return rate of chicks at Gimra-
myra (21%) was lower than that of the two British
study sites (22.2% and 43.2%). However, the pro-
portion of regular ring recoveries reported within
10-km distance from ringing localities was even
higher in Norway (72% vs. 61% in Britain) and
similar to Europe in general (about 70%; Glutz
von Blotzheim 2001). Thus, in contrast to Grime-
land (1966), we suggest that Norwegian Northern
Lapwings do not disperse farther than Lapwings
from other European populations.

Also, the lack of sex differences in returning
rates and dispersal distances agrees with the find-
ings in British Lapwings (Thompson et al. 1994).
Hence, Northern Lapwings differ from the most
common avian pattern, in which dispersal is less

extensive in males than in females (Greenwood
1980, Gauthreaux 1982, Greenwood & Harvey
1983, Lindberg et al. 1998). Greenwood (1980)
proposed that dispersal strategies in animals are in-
fluenced by their breeding system and territorial
behaviour. For example, assuming that familiarity
with the breeding area is advantageous in intra-
sexual competition (prior residency effect) the
competing sex should benefit most from being
site-faithful. In the Northern Lapwing, males are
territorial and frequently polygynous (e.g., Berg
1993, Byrkjedal et al. 1997, Parish et al. 1997,
Liker & Székely 1999). However, intra-sexual
competition for mates, including fierce fights, is
also frequent among females in this species (Liker
& Zgékely 1997, Gronstel 2001, Gronstel et al.
2003). Therefore, it might be beneficial for both
sexes to return and breed in an area they know
well. The idea that intra-sexual selection modifies
dispersal behaviour in both sexes may deserve
more attention especially in species where no sex-
ual differences are evident in this respect (e.g.,
Oring & Lank 1984, Thompson et al. 1994).

As in the majority of bird species (Greenwood
& Harvey 1982), we found the range of natal dis-
persal to be longer than that of breeding dispersal.
Based on Norwegian ringing recoveries, and in
contrast to Thompson et al. (1994), we also found
that Lapwings recovered in their second calendar
year were located farther away from their natal
sites than were older birds. It is possible that a
larger proportion of Norwegian birds recovered in
their second calendar year were not breeding and
that, therefore, they were found outside the natal
areas more often than older birds.

Our observation that females started breeding
at an earlier age than males agrees with the report
of Parish et al. (2001), but differs from that of
Thompson et al. (1994) where no sex differences
were found. A possible reason for this inconsis-
tency is that males in different studies have been
exposed to unequal environmental conditions dur-
ing their first year of life and that these conditions
have differentially influenced their abilities to
compete for territories and mates in their first year
(Parish et al. 2001). In addition, breeding opportu-
nities for younger males probably depend on the
availability of vacant territories (e.g., Summers &
Nicoll 2004) which may vary both among Lap-
wing populations and years. Annual fluctuations
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in mortality rates (Peach ef al. 1994, Catchpole et
al. 1999) and decreased accessibility of suitable
habitat caused by changing agricultural practices
(Berg et al. 2002) could also influence whether
younger males breed or not.
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Levittiytyminen ja ensipesintiika
norjalaisilla toyhtohyypillda
(Vanellus vanellus)

Toyhtohyypén levittdytymistd ja ensipesintdikda
tutkittiin eteldisessd Norjassa. Kaikkiaan 40 ai-
kuista (kaksi koirasta) ja 114 pesépoikasta véariren-
gastettiin. Syntymaépaikalleen kevdtmuutolla pa-
laavien osuus oli samanlainen koirailla ja naarailla
(n =10 koirasta ja 14 naarasta). My06skain synty-
mé- ja pesimédpaikan vélisissd etdisyyksissé ei ol-
lut sukupuolieroa. Sukupuolet yhdistettynd synty-
mapisteestd levittdytymisen matka oli pidempi
kuin eri pesiméyrityksien vilinen (keskietdisyydet
vastaavasti 160 m ja 62 m). Vérirengastetut naa-
raat yrittivit koiraita todenndkoisemmin pesid jo
toisena kalenterivuonnaan. Tavanomaisista ren-
gasloydoisti koostuvan aineiston analyysi osoitti,
ettdl levittdytymismatkat syntymépisteestd seuraa-
viin vuosiin olivat yleisesti lyhyitd. Kaikkiaan
72 % sellaisista yksildistd, jotka havaittiin pesimé-
aikana (n = 104), 16ydettiin 10 km séteelld synty-
mapisteestddn. Levittdytymismatkat Norjassa ovat
samankaltaisia kuin laajassa brittildisessd tutki-
muksessa ja yleisesti Euroopassa.

References

Appleton, G. 2002: Northern Lapwing (Lapwing) Vanel-
lus vanellus. — In The migration atlas: movements of
the birds of Britain and Ireland (ed. Wernham, C.,
Toms, M., Marchant, J., Clark, J., Siriwardena, G. &
Baillie, S.): 290—292. T & AD Poyser, London.

ORNIS FENNICA Vol. 86, 2009

Bakken, V., Runde, O.J. & Tjerve, E. 2003: Norwegian
Ringing Atlas. Volume I, divers to auks. — Stavanger
Museum, Stavanger. (In Norwegian with English
summary).

Berg, A. 1993: Habitat selection by monogamous and po-
lygamous Lapwings on farmland — the importance of
foraging habitats and suitable nest sites. — Ardea 81:
99-105.

Berg, A., Jonsson, M., Lindberg, T. & Killebrink, K.-G.
2002: Population dynamics and reproduction of
Northern Lapwings Vanellus vanellus in a meadow
restoration area in central Sweden. — Ibis 144: E131—
E140.

Berthold, P. 2001. Bird migration. A general survey. Se-
cond edition. Oxford University Press.

Byrkjedal, 1., Gronstel, G.B., Lislevand, T., Pedersen, K.
M., Sandvik, H. & Stalheim, S. 1997: Mating system
and territory in Lapwings Vanellus vanellus. — 1bis
139: 129-137.

Forero, M.G., Donazar, J.A. & Hiraldo, F. 2002: Causes
and fitness consequences of natal dispersal in a popu-
lation of black kites. — Ecology 83: 858—-872.

Gauthreaux, S.A. 1982: The ecology and evolution of avi-
an migration systems. — In Avian Biology Vol. 6 (ed.
Farner, D.S., King, J.R. & Parkes, K.C.): 93-168.
Academic Press, New York.

Glutz von Blotzheim, U.N. 2001: Handbuch der Vogel
Mitteleuropas auf CD-Rom. Vogelzug-Verlag im Hu-
manitas Buchversand. (In German)

Greenwood, P.J. 1980: Mating systems, philopatry, and
dispersal in birds and mammals. — Animal Behaviour
28: 1140-1162.

Greenwood, P.J. & Harvey, P.H. 1982: The natal and bree-
ding dispersal of birds. — Annual Review of Ecology
and Systematic 13: 1-21.

Grimeland, A.-M. 1966: Norske vipers trekk og vinterk-
varter. — Stavanger Museums Arbok 1966: 121-137.
(In Norwegian with English summary).

Gronstel, G.B. 2001: Sexual conflicts and mating strategi-
es in the polygynous lapwing Vanellus vanellus. —
University of Bergen, Norway. Dr. scient. thesis.

Gronstel, G.B., Byrkjedal, I. & Fiksen, @. 2003: Predic-
ting polygynous settlement while incorporating var-
ying female competitive strength. — Behavioral Eco-
logy 14: 257-267.

Haig, S.M. & Oring, L.W. 1988: Distribution and dispersal
in the Piping Plover. — Auk 105: 630-638.

Koenig, W.D., van Vuren, D. & Hooge, P.N. 1996: Detec-
tability, philopatry, and the distribution of dispersal
distances in vertebrates. — Trends in Ecology and
Evolution 11: 514-517.

Liker, A. & Székely, T. 1999: Parental behaviour in the
Lapwing Vanellus vanellus. — Ibis 141: 608—614.
Lindberg, M.S., Sedinger, J.S., Derksen, D.V. & Rock-

well, R.F. 1998: Natal and breeding philopatry in a
Black Brant, Branta bernicla nigricans, metapopula-
tion. — Ecology 79: 1893-1904.

Lislevand, T. 2003: Reproductive ecology and parental be-



Lislevand et al.: Lapwing dispersal and breeding age 17

haviour of Northern Lapwings during the incubation
period. — University of Bergen, Norway. Dr. scient.
thesis.

Lislevand, T. 2006: Northern Lapwing Vanellus vanellus.
—In The atlas of wintering birds in Norway (ed.
Svorkmo-Lundberg, T., Bakken, V., Helberg, M.,
Mork, K., Reer, J.E. & Sabe, S.): 186. Norsk Ornito-
logisk Forening, Trondheim. (In Norwegian with
English summary).

Oring, L.W. & Lank, D.B. 1984: Breeding area fidelity, na-
tal philopatry and the social systems of sandpipers. —
In The behavior of marine animals, Vol. 5 (eds. Bur-
ger, J. & Olla, B.): 125-147. Plenum Press, New York.

Paradis, E., Baillie, S.R., Sutherland, W.J. & Gregory,
R.D. 1998: Patterns of natal and breeding dispersal in
birds. — Journal of Animal Ecology 67: 518-536.

Parish, D.M.B., Thompson, P.S. & Coulson, J.C. 1997:
Mating systems in the Lapwing Vanellus vanellus. —
Ibis 139: 138-143.

Shrubb, M. 2007: The Lapwing. Poyser Press, A & C
Black, London.

Summers, R.W. & Nicoll, M. 2004: Geographical varia-
tion in the breeding biology of the Purple Sandpiper
Calidris maritima. — Ibis 146: 303-313.

Taylor, .LR. & Grant, M.C. 2004: Long-term trends in the
abundance of breeding Lapwings Vanellus vanellus in
relation to land-use change on upland farmland in
southern Scotland. — Bird Study 51: 133-142.

Thompson, P.S., Baines, D., Coulson, J.C. & Longrigg, G.
1994: Age at first breeding, philopatry and breeding
site-fidelity in the Lapwing Vanellus vanellus. — Ibis
136: 474-484.



