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The song-flight of male Lapwings was studied on a farmland area in west
ern Norway in a population with a high incidence of polygyny. On the ba
sis of video recordings individual performance of song-flight display was
scored and correlated against attractiveness. The males were rated by their
performance of presumed energetically and technically demanding compo
nents that resembled competitive- and nest defence behaviour. Perfor
mance of an energetically demanding song-flight component resembling
aggressive chasing, the roll angle in the Alternating Flight (AF), was found
to predict the number of mates the males attained and, when one outlier
was removed, laying date as well. Performance of this song-flight compo-
nent varied significantly between individual males, and it correlated posi
tively with density of food on the territories. Food per se on the territory, or
territory size, did not predict male attractiveness. It is suggested that perfor
mance of the AF rolls might signal male competitive- and nest defence
qualities, and that the relatively larger wing area in males than in females
might be selective responses to female mate choice favouring manoeuver
ability.
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INTRODUCTION

In many bird species males advertise themselves
through song-flight displays prior to pair-bond
ing. Aside of signalling their competitive abilities
to other males, this song-flight might provide
cues that the females can use to discriminate
among males when choosing mates. In species
where the male contributes little or nothing to the
raising of offspring, the mechanisms maintaining
female choice on cues like male morphology,
song or quality of display is much debated (e.g.
Andersson 1994). When the males defend territo
ries throughout the nesting season, female choice
can be explained by the direct benefits that fe-

males receive through the male contribution to
raising of the offspring (e.g. incubation, food pro
visioning, nest defence and/or resource defence).
If the quality of the contribution is genetically de
termined, there is a genetic benefit as well (Nur &
Hasson 1984; Price et at. 1993).

If males vary in quality, and song-flight per
formance conveys honest and reliable informa
tion on the quality of males, females should use it
to choose among males. If the signals are dishon
est, the females would probably be better off bas
ing their choice on characteristics of the territory.
For signals to be honest their expression should
be costly (Zahavi 1977; Grafen 1990). A low-qua
lity male could be expected to score lower than
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high-quality males on frequency and duration of
the displays and/or to how well the male performs
the different components of the song-flight. This
has been reported in Flapped Lark Mirafra rufo
cinnamomea (Norberg 1991), Skylark Alauda ar
vensis (M0ller 1991) and Bobolink Dolichonyx
oryzivorus (Mather & Robertson 1992). In these
studies it is argued that the display flight is a sex
ually selected trait that honestly reveals the qua
lity of the males to the females.

The Lapwing Vanellus vanellus song-flight
appears to be energetically and technically chal
lenging, featuring sequences of high speed, high
wing-beat frequency, high wing-beat amplitude,
steep ascents and dives, and numerous sideways
revolutions up to 195° (Dabelsteen 1978). Evalua
tion of these manoeuvres could enable females to
detect condition, feather damages, morphological
asymmetries that reveal male phenotypic quality,
and technical competence in manoeuvres effec
tive in predator deterrence and/or against intrud
ing males. In order to investigate to what extent
the quality of the display might predict male mat
ing status, I have analysed individual variation in
aspects of the Lapwing song-flight display. Mat
ing status and date of the earliest clutch laid on
each territory are used as indications of male at
tractiveness.

STUDY SITE AND METHODS

The Lapwing has, with the exception of some
studies (Berg 1993; Blomqvist & Johansson 1994)

generally been referred to as a monogamous bree
der (Cramp & Simmons 1983). At Haukas, west
ern Norway (600 19'N, 5°29'E) where the present
study was made, Lapwings show a high incidence
of polygyny. In 1992, the year of this study, about
41 % of the territorial males paired up with two or
three females simultaneously. The Lapwings nes
ted on contiguous territories varying in size from
1500 to 4000 m2. The study site is a flat, rather
moist, arable area, originally marsh land that has
been drained and cultivated for agricultural pur
poses. Until recently it has been used in hay pro-

Fig. 1. Map showing Lapwing territories. Female
symbols signify nests, and the asterisk denotes a poly
territiorial male who was sequentially polygynous.
Vantage points for observations are marked with closed
circles.

duction, but during the last few seasons the agri
cultural activity on the fields has been reduced.
Grazing of the outer parts of the fields by sheep
and horses was about the only interference ob
served during the 1992 season. The area has not
been extensively fertilized. This has led to the
grass being somewhat slow-growing and sparse
with patches of soil showing through the vegeta
tion in several places. Some trees and bushes,
mainly birch Betula spp. and willow Salix spp.,
immediately surround parts of the field. Hills and
ridges with coniferous forest, predominantly pine
Pinus spp., constitutes the wider surroundings.
Twenty-two males and thirty-six females bred on
an area approximating 60 000 m2 (Fig. 1).
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Lapwing males typically arrive at Haukas in
early March, preceding the females by about a
week. With the arrival of the female, the males
engage in song-flight displays. This display pe
riod continues for approximately a month until
the pair bonds have been formed. Both sexes take
part in the parental duties. Female Lapwings are
responsible for most of the incubation and brood
ing of the offspring. The chicks are self-feeding.
Besides deterrence of nest robbers, the male's pa
rental effort involves territory defence throughout
the nesting season and some incubation. The Lap
wings at Haukas foraged exclusively within their
territories.

Observation procedures
Observations of behaviour and territory size

were conducted from elevated ground surround
ing the field, at a distance of 30 to 150 m using bi
noculars (lOx28) and a spotting scope (15-45x).
The Lapwings did not show signs of being dis
turbed by my presence at the observation points. I
identified individual Lapwings on the basis of dif
ferences in plumage patterns on face, breast and
wing coverts. As the birds established themselves
on the fields, sketches focusing on these plumage
features were drawn of each bird. In the course of
the season the plumage patterns showed minor
changes due to abrasion of some of the light feat
her tips. This, however, posed no serious prob
lems, as the individual Lapwings were monitored
regularly at short intervals. Two to three times a
week up to hatching, 22 male Lapwings were ob
served in 30-minute bouts in order to establish
mating status, nest-placement, interactions
among the birds and the birds' position on the
field. Each male was sampled at least 10 times.
The time of day that each male was sampled var
ied to avoid potential bias due to daily patterns in
behaviour. The locations of the birds were plotted
on a map every other minute, and territory bor
ders were determined by drawing lines along the
outer scatters of each individual male, or where
the males met in territorial disputes. To facilitate
plotting, I made a grid with cells 30x50 m, mark
ing the intersections with twigs about 0.5 m tall.

Pairing date would be a better and more direct
measurement of male attractiveness than laying
date, but as the process of learning the identity of
individual birds took some time, I did not get reli
able pairing dates for enough birds; early in the
season many Lapwings used the study area in
transit to other breeding grounds. However, at
Haukas arrival date appears to correlate positively
with laying date (Byrkjedal et al in press).

Not all nests were discovered during laying.
Average incubation time (from laying of the first
egg to hatching) of 11 nests were found to be 30
days (SD= 1.18), so laying dates for nests that
were discovered after clutch completion were es
timated by subtracting 30 days from the hatching
dates. I make the assumption that estimated incu
bation time is not biased by females of different
mating status adopting different incubation strate
gies. If the sharing of males' incubation effort
would increase the incubation period, then laying
dates of polygynous females would be estimated
as later than the actual dates.

Formulating hypotheses about female choice
The Lapwing song-flight consists of a series

of different ritualized flight types, the duration
varying in the region of 10 s to 4 min. It contains
several aerobatic elements like sideways revolu
tions and dives. Dabelsteen's (1978) classification
of song-flight components forms the basis for my
own video recordings of displaying males. The al
ternating flight (AP) is a song-flight sequence that
resembles aggressive chasing. It constitutes on
average 60% ofthe song-flight, and is by far is the
longest lasting of the six sequences included in a
standard Lapwing display (Dabelsteen 1978).
During this sequence the bird makes sideways
revolutions in the wing-plane with an average an
gle of 52.3° (SD= 13.36, ranging from 20° to 90°,
n= 783), wing-beats between each revolution av
eraging 5.93 (SD= 3.78, ranging from 1 to 25, n=
802). The bird changes directions each time it re
volves, following a zigzag course along the terri
tory border. The bill is held in a horizontal posi
tion resembling the position of the bill in chasing.
Wing-beat frequency, amplitude and speed are
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greater than in ordinary horizontal locomotory
flight (OLF). The wing-beat frequency (± SD) in
the AF is 4.60 ± 0.34 beats s-1 (n= 82 recorded AF
sequences totalling 1000.6 s), in OLF it is 3.64 ±
0.31 beats S-1 (n= 5 recorded OLF sequences to
talling 46 s). The amplitude of the wing-beats (±
SD) in the AF, measured as the minimum angle
between outstretched wings at the start of the
downstroke, is 89.6° ± 6.7 (n= 22), and in OLF
119.2° ± 6.34 (n= 12). At the start the bird's wings
are positioned at equal heights relative to its body,
but this is not so when the bird flies at extreme
sideways angles (85-90°). Then the upper wing
beat with a higher amplitude than the lower wing
to maintain the sideways inclination. In the down
stroke of the AF the three-four outermost primar
ies produce a humming sound (Dabelsteen 1978).
Sometimes high roll angles lead the bird into a
dive. High angles in these rolls would seem to in
crease energetic and technical demands.

The Vertical dive (VD) is a steep dive resem
bling aerial attack on a predator sitting on the
ground. Generally it starts with the bird revolving
sideways at a height of 4-7 m. In about two wing
beats the bird has continued this sideways motion
with its belly facing more or less upwards (aver
age (± SD) lateral angle 164.1° ± 19.71, n= 109)
and the bird dives steeply. During the dive the
bird revolves back, levelling out about half a me
ter above the ground. Increased speed of the at
tack dive is likely to improve the efficiency with
which predators on the ground are repelled. Div
ing speed was measured as m altitude loss per s.
This variable increases with speed of dive and
steepness of dive. Increased diving speed would
probably make the threat more effective, but it
would also reduce the defender's opportunity to
abort the dive if the predator responded in a way
that increased the defender's risk of injury or de
ath (SordahI1990).

When formulating hypotheses regarding
song-flight quality, I have considered features
with the song-flight that appears technically and
energetically demanding and hence can have a
potential to convey qualities in intrasexual com
petition and nest defence. Males preferred by the

females should display more frequently, display
for longer durations, revolve to a greater angle in
the AF, revolve to a higher angle at the initiation
of the VD, and they should dive faster in the VD
than less attractive males.

Song-flight recordings
The song-flight analysis is based on video re

cordings of displaying males. I used a Sony Han
dyCam 455 video recorder with a resolution of 25
frames a second and 8x zoom function. Record
ings were taken during the period of territory es
tablishment up to the end of the displaying stage
(3 to 23 April), when females were paired. Song
flight activity was highest about one hour after
dawn, which was around 06:45 h, so most of the
recordings were done between 07:00 h and 11:00
h. Recordings were only made in calm weather
(wind force below 1 ms-1). I started recording the
Lapwings as they took off displaying. After they
landed they were identified and their identity read
into the video-recorder microphone. I could cover
17 males from four vantage points, among which
I ambulated in such a way that time of day was
equally distributed among the four observation
posts and hence among the males that I could co
ver from the different vantage points. Recordings
of AF rolls and the roll preceding the VD were
frozen in the maximum angle of each roll in the
downstroke when the birds' wings formed a level
plane. The angle was estimated to the nearest 5°
by means of a protractor. In the sideways roll pre
ceding the VD the wingplane is at a point vertical.
Altitude at this point was estimated by measuring
the distance from the ground relatively to the
wingspan of the Lapwing and multiplying with
wingspan (0.80 m). Diving speed in the VD was
found by subtracting deflection altitude from
starting altitude and dividing this on duration of
dive (ls= 25 frames).

When reviewing the recordings, I found that I
could accurately estimate flight angles up to a dis
tance of approximately 150 m. The video recorder
was hand-held during the recordings, but as there
were level structures (roads, houses, telephone
poles) in the background of all recordings, poten-
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tial bias resulting from the camera not being level
could be counteracted using such structures as
references. As the bird alternates from side to side
in the AF, a too high reading of a revolution cau
sed by the camera not being held level would give
a too low reading of the subsequent revolution
since the bird then rolls to the opposite side. Such
inaccuracies would increase the variance in the
measurements, but the observed mean would not
be likely to deviate substantially from the true
mean. Nearby buildings, bushes, telephone poles
and trees were used as references to control for
effects of perspective arising from differences in
distance to the recorded birds. Assuming that I
made no systematic bias in the readings, errone
ous measurements should be normally distributed
around the true mean. This noise would have a
conservative effect on the testing, increasing the
risk of making a type II error, i.e. to not detect ex
isting differences between test populations.

Revolutions included in the analyses were
measured when the birds were exposed to the
camera in a frontal or rear view. As the Lapwing
song-flight roughly follow the territory boundary,
the birds were regularily exposed to the camera at
an angle where the inclination of the wing-plane
could not be estimated. To estimate the repeat
ability of the AF-angle readings, I remeasured af
ter six months 28 revolutions from two song
flights. A linear regression comparing the two
readings proved them to be fairly consistent
(R228= 0.96, P< 0.001).

Food abundance
Earthworms are the main food resource for

adult Lapwings during the nesting season (Klomp
1954; Hogstedt 1974; Baines 1990) as well as in
winter (Barnard & Thompson 1985). Earthworms
were sampled on each territory in early Septem
ber 1992, after the completion of the breeding
season. I chose not to carry out extensive earth
worm samplings during the breeding season, to
avoid disturbing the Lapwings' breeding. The for
malin extraction technique (Raw 1959) was em
ployed to take samples of earthworm abundance.
Six 0.25 m2 sampling squares were randomly se-

lected in each territory. Earthworm samplings
were repeated the following April in order to ex
amine the stability of the earthworm distribution
over a period of seven-eight months. In 6 of 22
territories 3 squares were sampled 2 m south of
squares sampled in 1992. During the sampling
periods the weather was cloudy with occasional
rain showers, the temperatures ranging from
about 10 to 15°C.

Statistics
Spearman's rank correlations were used to

check for trends when there were many ties on the
independent axis, when the residuals were not
normally distributed, or when the variance in the
residuals exhibited systematic variation with the
independent axis. Analyses of the song-flight
components were conducted on means calculated
for each individual male. These means were ba
sed on different sample sizes depending on how
well the male was represented in the video re
cordings. The maximum number of individual
males in the mono-, bi-, and trigamous groups
was n= 13, n= 4, and n= 5, respectively. As the
number of individuals in the bi- and trigamous
groups were somewhat low, I also compared
pooled polygamous males with monogamous ma
les in a Mann-Whitney U test. Directed hypothe
ses with a one-sided rejection region, i.e. hypoth
eses that a priori states that a trend should go in a
particular direction for HI to be accepted, were
treated as one-tailed (Bhattacharya & Johnson
1977). In comparisons made post hoc, and when
testing hypotheses with HI acceptance region
both over and below HO acceptance region, two
tailed tests were used.

For the song-flight factor that showed a signif
icant trend with mating status, I explored the var
iance within/between individuals and within/be
tween groups of different mating status using the
GLM-procedure. Statistical tests were run on
SAS/STAT and Systat 5.1. Bonferoni adjustments
of the significance level were made to reduce the
risk of making type I errors when testing several
independent variables against the same dependent
variable. In the results section P-values followed
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by (B) are Bonferoni-corrected for five indepen
dent tests.

RESULTS

Bigamous males had the highest average hatching
success, monogamous males the lowest with trig
amous males having intermediary success (mean
( ± SD) number of eggs hatched in bigamous ma
les 7.75 ± 0.9, 4 males, 8 nests; trigamous males
5.40 ± 3.3, 5 males, 14 nests; monogamous males
3.42 ± 0.5, 12 males and nests). The differences
were significant in a single factor ANOVA (F2, 18=

10.15, P< 0.001). Two nests are not included as
the hatching outcome was not known. Causes of
hatching failures were predation, the eggs not be
ing fertilized, flooding and dehydration of hatch
ing chicks.

In the course of 28 hours, I video-taped 86
complete song-flights of 17 out of the 22 breeding
males. Song-flight frequency based on represen
tation in the video recordings of mono-, bi- and
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Fig. 2. Roll angle in the Alternating Flight (AF) in re
lation to male mating status. Mean values of groups of
different status are shown with error bars signifying
one SD. Individual males are represented by one value,
which is the average of several observations. Figures
over error bars denote number of males, figures in
brackets denote number of measured rolls. Significance
values are Bonferoni corrected for five independent
tests.

trigamous males averaged, respectively, 0.102,
0.196 and 0.321 song-flights per hour. The num
ber of females was neither significantly related to
frequency of song-flight (Spearman's rank corre
lation test Rs= 0.46, n= 17, P= 0.16 (B); one
tailed) nor duration (R s= 0.05, n= 17, n.s. (B);
one-tailed). As far as song-flight performance was
concerned, only degrees of inclination in the rev
olutions in AF correlated significantly with mat
ing status (R s= 0.73, P< 0.008 (B); one-tailed)
(Fig. 2). A single factor analysis of variance
(GLM-procedure) identified significant individ
ual variation in the AF-revolutions (F16 766=

3.545, P< 0.001), and a two level nested an;Uysis
of variance showed significant variation between
groups of different mating status (Table 1).

No seasonal effects on the inclination in the
AF revolutions were found through the recording
period (linear regression with date as independent
axis and inclinations in AF as dependent axis:
r782= -0.01, P= 0.87; two-tailed). Diving speed
and the roll angle preceding the vertical dive in
creased with increasing date (R s= 0.31, n= 109,
P< 0.002, two-tailed). When statistically control
ling for date effects in a Kendall partial rank-or
der correlation test, neither roll angle preceding
VD nor diving speed did significantly relate to
mating status Ct xy.z 0.18, n= 33, n.s. (B), one
tailed; and -0.23, n= 31, n.s. (B), one-tailed re
spectively; n= average performance per male per
date). Differences between the bigamous and the
trigamous males were not significant in any of the
tested song-flight components. This might be ex
pected in light of the small sample sizes of the
two groups. When pooling the polygamous males
and investigating the difference in performance of
the different song-flight components between
monogamous males and polygynous males, the
same pattern emerged as for the correlation analy
ses; only degrees of longitudinal inclination in the
revolutions in AF were significantly larger in the
polygynous than in the monogamous males (Ta
ble 2).

There is a chick growth and survival premium
on early laying in Lapwings (Galbraith 1988).
One should therefore expect that preferred males
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Table 1. Variance table for degrees of roll angles in Alternating Flight (AF). Results from a two level nested
mixed-model analysis of variance, GLM-procedure run on SAS/STAT. Individuals are treated as a random factor
nested within status.

Denominator

Source

status
individuals

df

2
14

type III MS

932.4
347.6

df

25.41
766

MS

272.7
160.6

F

3.41
2.06

p

0.048
0.012

Error term used for status: 0.58 MS (individuals(status» + 0.42 MS (error)
Error term used for individuals: MS (error)

Table 2. Differences between monogamous and polygamous males with reference to five song-flight compo-
nents. Results of Mann-Withney U-test with Bonferoni corrections for five independent tests.

Monogamous Polygamous

Song-flight component mean SD n mean SD n U P

Song-flight frequency (displays h-I) 0.11 0.08 9 0.26 0.20 8 17.5 0.18
Song-flight duration (s) 22.8 19.3 6 20.3 14.1 8 23 1.0
Roll angle inAF (degrees) 48.4 2.9 9 52.8 2.9 8 5 0.008
Roll angle initiating the VD (degrees) 157 15.5 7 196.6 7.7 8 12 0.15
Altitude loss in VD (m s-I) 4.4 1.0 7 3.9 1.1 8 18 0.625

Fig. 3. Laying date in relation to roll angle in AF. The
outlier (open circle) is not included in the calculation of
the results.
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should nest earlier than less attractive males. De
grees of revolutions in AF failed to show a signif
icant correlation with laying date (linear regres
sion: r= -0.30, n= 17, p= 0.63 (B); one-tailed).
However, when removing one datapoint that was
clearly outlying in the dependent dimension (stu
dentized residual 5.505, all other datapoints were
in the range of -0.875 to 1.221, from Systat resid
ual diagnostics), the factors correlated signifi
cantly (r= -0.70, n= 16, P< 0.007 (B); one-tailed;
Fig. 3). I suspect that this outlier represented a re
placement clutch, although I cannot verify this.
The other songflight components investigated did
not show a significant correlation with laying date
(n.s. for all 4 tests). To investigate the possibility
that the male display reveals information about
the quality of his territory, I correlated degrees of
inclination in AF with size and earthworm density
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Fig. 4. Earthwonn density (top diagram) and territory
size (bottom diagram) in relation to roll angle in AF.
Results from two-tailed tests.

of the territories. Average earthwonn density on
the territories showed a significant positive corre
lation with the AF component, and territory size a
close to significant trend (P= 0.059; two-tailed;
Fig. 4). These two factors did not correlate with
number of females on the territory, nor with lay
ing date (n.s. for all (two-tailed) tests).

Eighteen samplings from 6 territories made in
April 1993 taken at two m distance from squares
used in 1992, revealed a lower average earth
wonn density (mean ±SD; 287 ± 86 individuals
per m2,) than in September 1992 (476 ± 94 per
m2). Linear regression comparison between the
1992 and the corresponding 1993 samplings
showed a tight correlation; linear regression:
R\8= 0.72, P< 0.001 (two-tailed).

DISCUSSION

This study reveals that individual male Lapwings
vary in their qualitative performance of the song
flight. Further, the number of female partners cor
relates with the perfonnance of a component re
sembling chasing actions and agonistic behavi
our, indicating that the display of the males may
be important for female mate choice. Polygynous
males had a higher hatching success than monog
amous males. Assuming that this measurement
relates to fitness, male Lapwings should be highly
motivated to attain polygynous status. However,
to make a finn conclusion regarding fitness bene
fits of male polygynous status, larger sample sizes
and estimates of male costs of polygyny are nee
ded. The vigour of a prominent song-flight com
ponent predicted male attractivity; males with
steep inclinations in the AF revolutions obtained a
higher number of mates, and tended to nest earlier
than those that revolved to a lower angle. High
earthwonn densities might reduce the length of
the prelaying period (Hbgstedt 1974). This could
perhaps explain why good perfonners tended to
lay earlier. Performance of the AF component
seemed to predict territory quality to some de
gree, as it also correlated significantly with aver
age earthworm biomass on the territories, and
non-significantly (P= 0.059) with territory size.
Significant effects both between individuals and
between groups of different mating status was ob
served in perfonnance of the AF component.

Territory characteristics pertaining to food or
safety from predators did not predict the number
of females per territory in 1991-1995. Territory
size did not significantly predict mating status in
1992 or 1995, but it did in 1991, 1993 and 1994,
and also in a combined probability test of all 5
seasons (Byrkjedal et at in press). If the females
choose by differing perfonnance of display, the
lack of correlation between territory size and mat
ing status in 1992 would indicate that the relation
ship between male quality and territory size were
looser in 1992 than in 1991, 1993 and 1994. If fe
males use perfonnance in AF as a cue, one would
expect, as was found, a closer correlation between
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mating status and AF-performance than mating
status and territory size. Mating status did not cor
relate with earthworm biomass. This could be
interpreted as if male quality is more important
than amount of earthworms on the territory,
maybe because earthworm density was satisfac
tory in all territories. The average earthworm den
sity at Haukas in spring and autumn was 10 to 15
times higher than what was found by Hogstedt
(1974) and Village & Westwood (1994). Baines
(1990) found such high densities in 'neutral' for
aging grounds outside the territories used for col
lective feeding. If Lapwing foraging significantly
affected the earthworm abundance, polygynous
territories with higher densities of birds would be
the most depleted. If this were the case one should
not expect a positive correlation between mating
status and earthworm density. Comparisons of
earthworm densities in September 1992 and April
1993 (one month after the onset of breeding)
showed no differences in relative density between
territories. The average density was lower in April
1993, though. When relating the 1992 autumn
earthworm densities to the territory distribution in
1993, earthworm densities did not predict which
territories became polygynous (R s= -0.02, n= 14,
n.s.). The stability of relative earthworm density
from September 1992 to April 1993, and the lack
of correlation between earthworm densities and
polygyny pattern in 1993 suggest that differences
in earthworm density were not the most signifi
cant decisive factor in determining mating status
at Haukas.

Although I have not measured actual meta
bolic costs, I consider it a reasonable assumption
that flight becomes more strenuous and difficult
with an increasing degree of inclination in the lat
eral wing plane as this requires higher speed and
the horizontal lift area is reduced. Technical chal
lenges of such revolutions would also increase
with increased angle of the roll. When flying at a
roll angle of 85-90°, the bird has to exert more
force with the upper than the lower wing to main
tain a steep angle. At such extreme angles the
wings beat asynchronously. Because the upper
wing beats with a higher amplitude, the lower

wing precedes the upper wing in the wing beat.
The AF, as compared to ordinary locomotory
flight is carried out with more rapid and deeper
wing-beats, and is by far the longest lasting se
quence of the song-flight. Male-male confronta
tions occur frequently and generally start on the
ground with boundary display. They then often
escalate to chasing each other in the air in a man
ner that resembles the AF flight. These chasing
flights also include parallel diving. Immediately
after the contest, the Lapwings often perform a
song-flight display. song-flights are also induced
by other males passing over the territory (Dabel
steen 1978). This provides the females with ample
opportunities to assess and compare the males'
abilities in defending their territories against com
peting males.

Apart from losses due to farming practices,
predation is the most important cause of nest loss
in Lapwings (Matter 1982; Beintema & Miiskens
1987; Baines 1990; Flodin et al. 1990; Berg et al.
1992; Sandvik & Stalheim 1993; reporting 13
76% nest loss due to predation). When comparing
the AF with agonistic behaviour and predator re
actions, Dabelsteen pooled the latter two as they
were so alike that he could not distinguish be
tween them. At Haukas Lapwings frequently can
be observed intercepting and chasing flying
Crows Corvus corone cornix and Magpies Pica
pica, and studies have shown that they are able
defenders (Goransson et al. 1975; Elliot 1985a, b;
Green et al. 1990). So if ability to deter predators
varies among the males, choosing a better male in
this respect probably would prove advantageous
to the females.

If it is advantageous to the females to be able
to estimate male quality via the display, it would
also be in their interest to minimize the costs of
choice and the risks of making erroneous assess
ments. Cost of choice probably is low in the Lap
wings in places like Haukas, as the density of dis
playing males is high and the field is easily sur
veyable. The contrasting black dorsal and white
ventral sides of the Lapwing augments the per
ception and assessment of complicated manoeu
vres in the song-flight, and may well have evol-
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ved as an adaption to minimise the noise between
the male signaller and the female receiver, ena
bling the females more precisely to detect indi
vidual differences in the display. It has been
shown that female choice on male song-flight dis
play may lead to morphological adaptations and
increased sexual dimorphism (Hedenstrom &
M¢ller 1992). Such a mechanism with females se
lecting good aerobats could perhaps explain the
relatively larger wing area in male than female
Lapwings. In order to get a better impression of
AF performance as a viability indicating cue, qua
lity measurements on real-life situations where
males compete and chase avian predators need to
be matched with display performance. The results
presented in this study are correlational, and
should be verified using a manipulative approach.
This could be done by investigating the effects of
handicapping males by feather trimming on per
formance of AF, and relating this to the fitness re
turns of nesting with good as opposed to bad aero
bats.
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SAMENVATTING

Dit is een analyse van de luchtbalts van Kieviten Vanel
Ius vaneZ/us in een graslandgebied in westelijk Noor
wegen. Broedende Kieviten bereiken hier een grote
dichtheid en er komt veel veelwijverij (polygynie; een
mannetje dat is gepaard met 2-3 vrouwtjes) voor. Op
basis van video-opnamen werden componenten van de
luchtbalts gescoord, die op hun beurt werden gecorre
leerd met onafhankelijke schatters voor de attractiviteit
(voor vrouwtjes) van zo'n mannetje in de veronder
stelling dat mannetjes mogelijk beoordeeld worden op
de behendigheid waarmee ze tijdens de luchtbalts ener
getisch en technisch moeilijke vliegbewegingen ma
ken; bewegingen die misschien wellijken op competi
tief en nestverdedigingsgedrag. De grootte van de hoek
ten opzichte van het horizontale vlak (de 'steilheid')
waarmee mannelijke Kieviten over de kop buitelden
bleek inderdaad positief gecorreleerd te zijn met het
aantal vrouwtjes dat zo'n mannetje had versierd. Steil
heid correleerde negatief met de legdatum, als een uit
bijter (mogelijk een vogel waarvan de eerste broedpog
ing over het hoofd was gezien) tenminste buiten de be
rekening werd gehouden. De steilheid van de duik tij
dens de baltsvlucht correleerde verder met voedsel
dichtheid (totale dichtheid aan regenwormen) in het
territorium van de mannetjes, hoewel voedsel op zich
de attractiviteit van een mannetje niet voorspelde. De
steilheid van de duik tijdens de luchtbalts lijkt dus een
maat te zijn voor mannelijke kwaliteit. Het relatief gro
tere vleugeloppervlak van mannetjes ten opzichte van
vrouwtjes zou kunnen zijn uitgeselecteerd door een
proces van partnerkeuze dat op vliegbehendigheid is
gericht. (TP)
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