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Learning thetask: age-related differencesin the proficiency of
Black-headed Gullskleptoparasitising L apwings

HANS KALLANDER

How Black-headed Gulls' Larusridibundus skill at klep-
toparasitising Lapwings Vanellus vanellus improved dur-
ing the course of the autumn was studied in southernmost
Sweden from 1988 to 1997. Relative to adults, whose
successrateremained constant, that of juvenilesincreased
rapidly from late July to early August and more slowly
thereafter. Overall success rate of adults was c. 63% and
that of juveniles c. 45% based on about 5,000 attacks by
each age category. In contrast to kleptoparasitism, the
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feeding rates of adults and juveniles did not differ when
they used some other feeding methods, not even when
catching flyinginsects on thewing about amonth after the
young birdsfledged. Thissuggeststhat kleptoparasitismis
adifficult feeding method that takes time to perfect.
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Age-related differencesinforaging proficiency, with
adults more proficient than juveniles and imma-
tures, have been documented in alarge number of
bird species, especialy fish specialists and gulls
(reviewsinMarchetti & Price 1989, Wunderle1991).
Thereareprobably several reasonswhy thesegroups
of birdsfigure prominently in such studies. First, in
fish-eating birds prey-capture success is relatively
easy to observe. Second, some fish-eating species,
such as pelicans, like al the species of gull studied,
have deferred plumage maturity which makes it
possibleto distinguish two or more age categoriesin
the field. The interest in age-related differencesin
foraging proficiency in these groupsis understand-
able as such differences have been suggested to
explain deferred sexual maturity, i.e. why some
species do not breed until their third year or later
(Lack 1954, Greig et a. 1983, Burger 1988).

Two main hypotheses have been put forward to
explain the existence of age-related differences in
foraging efficiency. One suggeststhat juvenilesthat
are poor foragers have a higher risk of dying than
more efficient juveniles (Orians 1969) leaving only
relatively efficient foragersin the adult population.
One prediction from this hypothesisis that the var-
iance in foraging success should be much larger in

similar-agedjuvenilesthan adults; to my knowledge
this prediction has never been tested. According to
the second hypothesis, adults’ more proficient for-
agingistheresult of maturation or learning process-
es: the various skills necessary for efficient finding
and procuring of food improve gradually asthebird
becomes older (Marchetti & Price 1989, Wunderle
1991).

Eventhough learning rather than differential mor-
tality is probably the main factor behind adults
greater foraging proficiency, to show this conclu-
sively one needsto study individually marked birds.
Thisis probably the reason why this has been done
inbut afew studies. OneexampleisHeinsohnetal.'s
(1988) study of the group-living White-winged
Chough Corcorax melanorhamphosinwhichit took
up to four years for ayoung bird to attain the same
foraging proficiency asthat of adults.

In line with the learning hypothesis, it has been
suggested that foraging methods differ in how diffi-
cult they are to master, and therefore in the time
takentolearnthem (Burger & Gochfeld 1983, Burg-
er 1987,1988). Here, | first test whether younggulls
foraging proficiency increases during the course of
the season by using data on seasonal changesin the
relative success of adult and juvenile Black-headed
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GullsLarusridibunduskleptoparasitising L apwings
Vanellus vanellus. Changes in the adult:juvenile
success ratio was used to eliminate effects of be-
tween-site and between-date variations in success
rate. Kleptoparasitism appearsto require considera-
ble skill (Kallander 1977, Barnard & Thompson
1985). | therefore predicted that differencesin prey
capture rates between adult and juvenile gulls for
other feeding methods that appear less demanding
should decrease much faster during the juveniles
early post-fledging period, or perhaps be absent
atogether.

Methods

Datawerecollectedin 1988-1997 near L und, south-
ernmost Sweden (55°42'N, 13°08'E). In much of
thisarea, 75-90% of theland is arable, with wheat,
oilseed rape and sugarbeet as the dominating crops.
Flocks of both Lapwings and Black-headed Gulls
use the agricultural land extensively al through the
autumn. However, although L apwingsbegintoflock
aready inearly June, therearefew suitableforaging
sitesavailablein theagricultural landscape until the
harvest starts in August. From then on, both Lap-
wings and gulls are common; in certain preferred
areas more than 1000 Lapwings occur regularly.

When | found flocks of Lapwings with klep-
toparasitising Black-headed Gulls of both age cate-
gories (adult = 2 yr, juvenile = born the same year),
| recorded, for each kleptoparasitic attempt by agull,
whether the attack was successful, i.e. resulting in
the gull obtaining the food (always earthworms),
and the age of the gull (for plumage differences
between age categories, see Cramp & Simmons
1983). Observations were made from a car with
10x40 binoculars (occasionally with a20x spotting
scope), and it wasusually very easy to determinethe
outcomeof aparasiticattack (seeBarnard & Thomp-
son 1985). Although | avoi ded making observations
on small flocks of gulls, acertain degree of pseudo-
replication existsin the material, asit wasimpossi-
bleto avoidrecording thesameindividua morethan
once. Because of the constant mixing and often also
someturnover of individuals, calcul ating meansfor
individual gulls was also impossible. However, the
problem of pseudo-replication no doubt applies to
themajority of studiesinwhichdifferencesinforag-
ing success between age categories have been quan-
tified; the only exception | know of is the study by
Hockey et al. (1989).

Data on kleptoparasitism were collected from
mid-July until mid-November after whichtimeprac-

tically all Lapwings had normally migrated. Young
fromthelocal breeding population of Black-headed
Gulls start becoming independent during the last
week of June (pers. obs.). However, as tens of
thousandsof gullspasstheareaonmigration (Bengts-
son 1996), and stop-over for unknown periods of
time, the exact age of thejuvenileswas unknown. It
ishowever unlikely that any young gullswould have
become independent later than by the end of July. A
spread in fledging dates will of course tend to ob-
scure the form of a possible learning curve.

To test the hypothesisthat feeding methods differ
in the time taken to learn them, a few sets of data
were a'so collected in summer on feeding methods
subjectively judged to require less skill than klep-
toparasitism, such assearching theground onfoot or
picking insectsfrom thewater surface (seeTable 1).
In these cases foraging efficiency was expressed as
number of prey taken, or of pecks made by individ-
ual gullsduring timed series of amean length of 45
t0135s.

Results

Using all datacollected during August — November,
the gulls overal success rate in kleptoparasitic
attacks on Lapwings was 53.4% (adults: 62.6%,
n=5,097 attacks; juveniles: 44.7%, n=5,428; x%=
338.8,d.f.=1,P<0.001). Toseeif thejuveniles’ skill
improved during the course of the autumn, theratio
of adult to juvenile success rate was calculated for
each half-month. This ratio declined significantly
from July to November (Spearman rank correlation,
r=—0.976, n=8, one-tailed P<0.01; Figure 1). The
ratio was particularly high in July but continued to
decrease all through the autumn. Asthe successrate
of the adultsdid not decline during the course of the
autumn (rs=0.45, n=8, NS), the data suggest that
kleptoparasitism takes time to perfect. But what
about other feeding methods? Do the juveniles
skillsin using them develop equally slowly?

Table 1 compares the feeding rates of adults and
juvenilesinfour different situations; in noneof these
was there any statistically significant difference
between the two age groups. It is particularly note-
worthy that the juveniles were as good as the adults
at catching (slow-flying) small insects on the wing
already on 21 July. At comparable dates (23 and 25
July), adults had considerably higher success rate
than juveniles when kleptoparasitising Lapwings
(66.4% vs. 25.4%, n=693 and 248 attacks, respec-
tively; x? = 124.2, d.f. =1, P<0.001).
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Figurel. Seasonal change in success rate of juvenile Black-headed Gulls when kleptoparasitising Lapwings in relation to the
success rate of adults. Numbers above thefilled circlesindicate the number of attacks recorded in each half-month period and

the dotted line shows equal success of adults and juveniles.

Forandringen dver sdsongen i unga skrattmasars framgang vid parasitism mot tofsvipor i relation till framgangen hos gamla
masar, uttryckt som kvoten mellan gamla och unga faglars procentuella framgéng. Sffrorna ovanfor de fyllda cirklarna anger
antalet attacker somregistreratsi varje halvmanadsperiod. Den prickade linjen anger samma framgang fér gamla som unga

masar.

Discussion

Stealing earthworms from Lapwings obviously isa
feeding method that takes time for a young gull to
master. Hesp & Barnard (1989) demonstrated that
differencesbetweentheagecategoriesinthesuccess
with which they steal earthworms from Lapwings
still persist in early spring of the juveniles' second
calendar year. Inthe present study, theadult:juvenile
successratio decreased strongly from July toAugust
and at a slower rate during the rest of the season.
Goss-Custard & Durell (1987), in their study of
Oystercatchers Haematopus ostralegus feeding on
mussels, likewise found that the largest decreasein
the difference in intake rate between adults and
juvenilesoccurredinthefirst autumnmonthandthat
differences thereafter declined more gradually.
Whether improved foraging skillsresult fromlearn-

ing or maturation cannot be determined in a field
study such as the present one but the end result
would be the same.

Hesp & Barnard (1989) showed that the main
reason for the juvenile gulls' lower success when
kleptoparasitising L apwingswastheir frequent mis-
timing of attacks. In my study, this was apparent
throughout the autumn but was particularly striking
on thetwo occasionsin July: thejuveniles appeared
undetermined, even confused, and often attacked
the Lapwings much too late. That the differencesin
success rate between the two age groups were rela-
tively largea soinlate summer —early autumnisthe
more remarkable as the adults moult at this time.
Despiteoften having primariesin heavy moult, with
gaps in the hand wing, adults were more proficient
than juveniles in kleptoparasitising Lapwings. In



Table 1. Comparison of feeding rates of adult and juvenile Black-headed Gulls when using different methods.
Presented are meanstSD, with sample sizes (no. of timed series) in parentheses. Differences between age

categories tested with Mann-Whitney U test.

Jamforelse av gamla och unga skrattmasarsfodosok i skilda situationer. Tabellen ger medeltal + standardawvikel -
se, med antal tidtagna serier inomparentes. Skillnader mellan alder sgrupper natestade med MannWhitney U test.

Date Feeding method Adults Juveniles P
Datum Provianteringsmetod Gamla Unga
4 July Searching newly cut hayfield on foot 1.08+0.62 (15) 1.11+1.04 (10) 0.66
(no. of large prey/min)
Proviantering till fots pa nyslagen vall
(antal stora byten/min)
20July  Walking >15 m behind harrow 0.12+0.05 (17) 0.11+0.05 (15) 0.90
(no. of pecks/s)
Proviantering till fots >15 m bakom harv
(antal pickningar/s)
21July  Catching insects on the wing (no./s) 0.24+0.05 (25) 0.22+0.05 (25) 0.09
Flygande jakt pa insekter (antal/s)
21July  Swimming, pecking insects* from the 0.48+0.18 (12) 0.49+0.19 (14) 0.88

surface (pecks/s)
Simmande pickande insekter* fran
vattenytan (pickningar/s)

* Probably surfacing chironomid pupae. Troligen kl&ckande fjader myggpuppor.

addition to a better timing of attacks, one got the
impression that adults were also more efficient in
forcing Lapwings to drop the worm during aerial
chases, perhaps because they flew tighter behind
them than the juveniles did. However, analysis of
video-recordings would be necessary to establish
such differences between the age categories. Adults
may aso fly faster. On many occasions when a
juvenile had started an aerial chase, an adult over-
took the juvenile and placed itself close to the
Lapwing.

Whereas for kleptoparasitism adifferencein suc-
cess rate between adult and juvenile gulls still re-
mained in mid-November, no differences in forag-
ing proficiency werefound between the age catego-
rieswhen they were using some other feeding meth-
ods, not even very soon after the young gulls had
become independent. By contrast, Frugis (1975)
still found considerable differencesin both success
rateand prey capturerate between adult and juvenile
Black-headed Gullsin November. One of the feed-
ing methods he studied (plunge-diving) probably
requiresagood deal of skill (cf. MacL ean 1986), but
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it is surprising that there were large differences
between the age categories a'so when they were
walk-feeding on mudflats. Perhaps the polychaete
worms on which the gulls were feeding were both
more difficult to detect and to capture than the prey
taken by the gulls during my observations.

The above observations strongly indicate that
feeding methods differ in the skill required to use
them efficiently and that some may take considera-
ble time to perfect. These observations may help to
explain differential use of foraging sites or feeding
methods by young and adult birds (Burger & Goch-
feld 1983). In linewith this, | noticed that juveniles
in early autumn sometimes tended to give up klep-
toparasitism and start using other feeding methods,
such as patrolling the field on the wing (also see
Hesp & Barnard 1989). Contrary to what has been
foundin someother studies(e.g. Moyle 1966, Mon-
aghan 1980, Monaghanet al. 1986, Cresswell 1994),
however, this is unlikely to have been because of
adult physical dominance, because during klep-
toparasitismjuvenilesattacked and suppl anted adults
significantly more often than thereverse (K&l lander



& Rosenkvistinpress). Rather it wasaconsequence
of the juveniles’ lower gain from kleptoparasitism.
This study corroborates the intuitively obvious
hypothesis that feeding methods differ in complex-
ity and that a feeding method requiring much skill,
such as kleptoparasitism, needs a longer period of
learning than do less complex feeding methods.
However, whether differencesin prey capture effi-
ciency can explain why even such relatively small
species as the Black-headed Gull normally do not
start breeding until their third calendar year (Cramp
& Simmons 1983) is doubtful considering that no
age-related differenceswerefound for moreregul ar-
ly used feeding methods. It seems more likely that
other aspects of foraging or parental care have a
stronger influence on the age at first breeding.
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Sammanfattning

Att lara sig stjala: skillnader i framgang mellan
gamla och unga skrattmdsar vid kleptoparasitism
mot tofsvipor

Aldersrelaterade skillnader i provianteringsfram-
gang har visats hos ett stort antal fagelarter (for
Oversikter se Marchetti & Price 1989, Wunderle
1991), inte minst hos masar och specialiserade fisk-
&ande arter. Anledningen till att dessa &dragit sig
uppmérksamhet i dettaavseendeér troligen att det &
relativt |&tt att avgora om ett forsok till bytesfangst
lyckats €ller €. Dartill kommer att mnga av dem
oftainteanl agger adult drakt forrantredjelevnadsa
ret eller senare, vilket gor aldersseparation enkel.
Tva forklaringar till varfor gamla faglar ofta &r
effektivare i sin proviantering an unga faglar har
framforts. Den ena gér ut pa att ungfaglar, som ar
ineffektiva, inte Gverlever. Den adulta popul ationen
kommer darfor att bestd av relativt effektiva prov-
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ianterare. | manga, kanskedeflestafall, kanemeller-
tid gamlafaglarshogre provianteringsframgang for-
klarasmed mognads- eller inlérningseffekter, vilket
visats i en studie av den vitvingade apostlafageln
Corcorax melanorhamphos, hos vilken det tog fyra
ar for en ungfégel att uppna samma skicklighet som
de adulta (Heinsohn m.fl. 1988).

Utifran inlarningshypotesen bor man forvantasig
att olika provianteringsmetoder & olika svéra att
behérskaoch att vissadarfor tar langretid att l&rasig
an andra (Burger & Gochfeld 1983, Burger 1987,
1988). | denna uppsats presenterar jag data, som
visar hur ungaskrattmésars Larusridibundus fram-
géng vid parasitism mot tofsvipor férbéttras under
hostens lopp och jamfér denna uppenbarligen svar-
beméstrade provianteringsmetod med nagra andra,
for en mansklig betraktare synbarligen enklare me-
toder.

Metod

Datainsamladesunder &ren 1988-1997 i jordbruks-
landskapet i sydvéastra Skane, dar tofsvipor rastar i
betydande antal frén sensommaren och framét. Nor-
malt har de sista flockarna forsvunnit i mitten av
november ochingadataerhdllsefter dennatidpunkt.
Flockar av tofsvipor med parasiterande masar av
béda aldersklasserna (unga fodda samma ar, gamla
i sitt andrakalenderér eller, vanligen, dldre) studera-
des fran hil, oftast med 10x40-kikare. For varje
attack noteradesden attackerandemasensal der samt
utgangen av attacken, d.v.s. om masen erholl bytet
(altid en daggmask) frén vipan eller g (for en
beskrivning av denna form av kleptoparasitism, se
Kélander 1977, Barnard & Thompson 1985).

For jamforelse med kleptoparasitismen insamla-
desocksanégradatafran andraprovianteringsmeto-
der (Tabell 1).

Resultat

Sett Over hela sésongen augusti—november var de
adulta skrattmasarnas framgang vid attackerna mot
tofsvipor 62,6% (n=5097 attacker) medan de ungas
var 44,7% (n=5428). For att seom deungamasarnas
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framgang forbéttrades med sasongens framskridan-
derelaterades derasframgang till de gamlas (vilken
forblev konstant). Detta gjordes genom att for varje
halv manad beraknakvoten mellan de gamlaoch de
ungamasarnasgenomsnittligaframgang. Somfram-
gér av Figurl minskade dennakvot dramatiskt fran
slutet av juli till augusti for att sedan minska i en
lugnare takt under resten av hésten (minskningen &
statistiskt signifikant, Spearman rank correlation, r
=-0.976, n=8, ensvansat P < 0.01).

Till skillnad frén kleptoparasitismen var det inga
skillnader i effektivitet mellan gamla och unga mé-
sar i deandraprovianteringsmetoder, somjamfordes
(Tabell 1), inte ens vid flygande insektsgjakt den 21
juli, d.v.s. vid en tidpunkt d& den rel ativa skilInaden
i attackframgang mellan gamla och unga méasar vid
tofsvipeparasitism uppgick till 41%.

Diskussion

Det &r uppenbart att det tar tid for unga skrattméasar
att forbéttra sin forméaga att kleptoparasitera tofsvi-
por. Hesp & Barnard (1989) fann skillnader mellan
A derskategoriernadnnui borjan av varen. Devisade
ocksaatt det mestaav skillnadernaforklaradesav att
de unga mésarna antingen initierade attackerna for
tidigt eller for sent. Troligen & ocksd andrafaktorer
inblandade, t.ex. attackerar majligen gamla méasar
intensivare och flyger nérmare tof svipan under |uft-
jakter, men for att avgora detta krévs analyser av
videoupptagningar. Det & dock intressant att notera
att de adulta under tidig host, d& handvingen ofta ar
under betydande ruggning, éndock hade avsevért
hogre framgang an de unga.

| en studie av strandskator Haematopus ostrale-
guserholl Goss-Custard & Durell (1987) ett likartat
resultat: minskningen i skillnaderna mellan gamla
och unga strandskators intag av musslor var storst
den forsta hostmanaden for att sedan avta mera
gradvis.

Resultaten av dennastudievisar att vissaprovian-
teringsmetoder &r svérare n andraatt beméstraoch
kan forklara varfor gamla och unga faglar under
stundom anvéander olika fodosoksplatser och/eller
fodosoksmetoder (Burger & Gochfeld 1983).





