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'fhc 
idt'al Íi'cc tlistribution rnoclcl [F'retrve11 n t-r.t.o, i970)

ancl later t levelopments ISr.rtht 'r lancl 1996) har,. :  l . t :r- 'n
successful in erplaining the spatial distr ibution of individ-
r ials in relat ion to resouraes. Hor'r,cvct rnost studics
have testcd the distr ibution of eithcr cc1ual or unequ,r l
cortpeti tors under the continuous input moc1cl using
relat ively simple experiments (Íbr examples, see Suther-
lanc l  i996) .

For various s1-recies of hircls i t  has beer-r slrou,n that
dif ïèrent categories of incl ividual (sex, age) tend to be
spatial ly segregated during lbragirrg, and that this pattcrn
is thc rcsult  of onc cate.gorl  being physical lv dominant
over othcr catcgories, crcluding thcm from prcfcrred sites

ICressu'el l  1994, and refèrences therein]. Sincc travr: l
costs Í iom 3 roost si te to I  f 'oraging area prol>abl1'
inf luencc the- prof i tabi l i tv of thc lattcr, fèeding sites near-
cst t tr  the roost ma,v contir in thc competit ivclt '  supr.r ior
inclivicluals.

Dtrr ing sttrdies of the klcptoparasit ic be haviour of
Black-lrearlccl (lulls Larus idihunàus, rve noted an appar-
ent difk'rencr in thc spatial distribution of adult and
voung ir-rcl ividrrals. This ohserr,at ion promptccl us to
col lcct data on adr.r l t : juveni le rat ios in foraging Í locks of
gulls and to examine the ratic'rs in relatiot-r to the distance
fron-r the night roosts. To try' and understand thc reasons
fbr the diflèrential clistribution of age categories, rve alscr
studied diÍ ïerences in their foraging profïciency and
behaviour rrt  a reservoir in the r i tr ,  of N4alm<i.

METHODS

The studr, n-as conducted during the autumns of j !195 to
1998 in Skáne, southern Sn,eden. Sorne data on thc agc
ratio in gull fiocks u,ere- rt-cctrded opportunisticallr', hut
tl-rc majoritr. u,as collectcd bv clriving preclctermined
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Short communicatíon routcs, ustr l l lv ci tht 'r  strrrt i i rg inlancl going torlrrrr ls th.
coast, or st lr t ing Í ionr tht:  corst going inlrrn. l .  Skrinr. hrrs
coast ()n thrcc sidcs: t l ' rr 'Sorlnd to the u'cst encl thi:  Belt ie
to  th t ' sou th  and eas t ;  rou tcs  rc i l chcc i  thc .oas t  on  l l l  s ic les
lrorn the northr,r,cst to thr '  northeast. In aclt l i t ion, s()rnt
Í()utcs \\ :crL- rcstr ictr. t . l  to thc inlanti  of s()uth L( 'utr. i
Skinc. Al l  thcsc' are' i is are predonrinantl l  rrgricultur-al l rrnrl .
l ) isrt 'garding trui l t-up rrrcas, in nrost ni lr ts nht 'r t .  olrst 'rva
tions werc ntaclt ,  arable lencl rnakcs up nr()r-e then 75' l |  of
thc arta, in somt- parts Ll()sc to 90() ir ,  rvi th u' intt ' r- lr f i t tat,
sugar beet and oi lseecl rape heing t l-re dominrrnt tnrps.

l)ata \ rcre col lected clr.rr ing 20 Sc1-11'1lb.r to
9 November in 1! l !15, 4 August to 2l Nor,t .u.r l--cr in l !) !)6,
3() Augrrst to '1 No,, 'cnrbcr in l !197 lncl l -1 , , \ trgtrst to
?-1 C)ctober in 1998. L)uring this autunrn perioci,  agricul,
tr ,rral act ivi t ies incltrdecl harrrxving,, plougl l l lg x11l
mechanizecl e'xtract ion of sugar bt.cts, al i  oi  u.hicl-r attr lct
gulls, espccially ploughing r,r'hicl'r st:er-r-rs to e,tp-rosc the
largcst nurnbcr of earth'"r 'orns, the gul ls '  nrain l i rod. A
Íèu f lr .cks of gul ls klcptoparasit izccl [ .apu' ings lhnel lu.s
uunellus ancl Golclen Plovcrs Pluuinl is op, ' í(( tr í i l .  111
eacl i  f lock of Black-ht-aclecl GuÍls [or nrir t t i  gul l  f locks
containing Black-hcatlccl Gtr l ls],  r ,vc c()r1ntr.Ll the nurrber
of a. iults ancl jur.cni lcs (hirds f lcdgctl  in th!.  curÍcnt ,vear,
these are casily scparated Írom olclt-r birds or-r piurnage
characterist ics, Cramp & Sin-rrnons 1983). Srrrtret imt-s not
al l  gul ls in a l lock could l .r .  ,rgecl,  c.g. brcausc somc wcrc
hiclden lrehind othcr gul ls or h.rhincl obstaclcs, or becatrsc
tot ir l  nurnbcrs werc vrl l l  high. IJou.ever, in trvo-thirr ls ol
thc tlocks all inclividuals wcrc agecl, an.l in Íbur-fifths
more than 90'[r; ir-r tht' remaining flocks fr'cry largc on.-s]
samples rnost ofte n consistccl of more than half of
the gul ls in thc f lock. Flocks incluclccl in thc Í ir l lou' ing
analysis numbcrccl f iom l2 to about l t l00 l l lack-headecl
Gr-r l ls.

L)ata col lcct ion \\ . i ls not stantlardízecl tvi th rcspt 'ct to
tinrc of day. Horvevcr, the pattcrn rcprrrtcd [rr-:11111' 11.,1.
appàrent a1l dal, f iom short ly aftcr dau,n tLnti l  the gul ls
left frrr tl-re night roosts in late afternoon.

In autumn, Black-headectr Gr-r1ls in Skànr rtrost during
the night at the coast and on two of thc iergt 'r  lakcs, Lake
Vombsjr in rncl I-akc Ringsj i in, both about 33 kn.r fr t .rn tht '
\ \restcrn coast ancl sl ightly farth,--r l ior-n the (.astern coast.
The roostir-rg sitt-s of f-locks u,ere conflrr-nt'd in severll
areas, but the exact roosting sites c'rl'mos1 Ílocks \{ere not
known. ThereÍbre, firr cacl"r flock u'r mcasurcd tht-
streight- l ine distance to thc nrarcst coast or tht- neart-st
one of thc t lvo 1akes, u,hichcvcr u.as ckrsest.

Dr.rr ing thc f irst thret '  arrtunrns u'e l lso inr est igatecl
ciiffèrences in foraging proficiencv bt'tu're n ad'.rlt ancl
juveni lc Black-hcaded Gulls bl,somc simplt tr ials. Thesc.
r.vere carried out at a l:lrge reservoir in ct.ntral Nlalnij

fPilclammsparkenJ ar"rcl consistcd of thror,r'ing sn-rall cuhes
of bread to the gu1ls in a standardizeci fashion ancl noting
thc nr.rmbers taken bv adults and juveni lcs, respcctivei l , .
The mean number of trdults rvas ?4.( i  + l í i ."1 sd anrl thet
o f  iu rcn i l cs  l :1 .7  i  5 . -1  . lu r ing  these t r ia is .  Th t ,n r rmbcr  o f
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breatl  cube's taken by thc gul ls r ' ;rr ied Í iom 4l to 277
bet' ,r 'een tr ials, rvi th a mean of l-5 I  I  i  66 i i .
Subscqucntlr ' ,  rvc related thesc numbcrs to the rveighted
mean number of gul ls of the trvo age-classes and calc-
ulated a rat io of juveni le to aduit success rate for each
tr ial.  On nine days r. 'e also recorded the proport ion of
pieces cacttrret l  in the air and on the ."vster hv the tn'o age
catcgories.

BESUTTS

Spatial distr ibution of the age categories

In Figure I the proport ions of juveni le gul ls in the f locks
are plottecl against the distance to the nearest coast or
roosting lake; the proport ion t t  i rLveni les increases
steeplv with increasing distance [r. , , .  = 0.t]()6, nvo-tai leci
|  <  i ) . 0 0 1 ) .

Althotrgh thc- number of f locks of Black-headerl Gulls
obserr,ed in any one t lay n'as sn'ra11 fup to 121, the partern
of incrcasing proport ions of juveni les tuith increesing
distance ttr tht' rotrst \\'rls c()ltsistent in all fotrr vcars, Íbr all
routes, and from earlv August to Novtmber 

' lhe 
distr i-

bution oí the agc-classcs r.r'as thc samr: fronr the first
rnorning hours unti l  late afternoon and cl icl  n()t  reslr l t
liom aclult gulls lear,ing torvards night ronsts carlic-r than
j uvcnrlcs.

' l 'hus, 
thcrc \ \ 'as no bias caused br, regional, seasonll  or

cliurnal r,ariatic'rn in the proportions of thc tw,() agc
rltegories. Neither coultl ',r'tr flnd anv diffcrences '"r,ith

rcsp(.-.t to the Íbod sor.rrct:s or Íècding methocls usecl by
thc trvo 8ge groups - u' i th tu'o exceptions. both at tht
rtservoir in lr , l i r lnró antl  cluring' l-rarvking' f i rr  inst-ets
near the coast the proport ic 'rns of j tr '" 'cni les n.ere highcr
than exprcted frorr thc clistancc to tht: roost; clrtrr not
includt-cl in Fieurt '  I  .

o 2 4 6 8 1 0 1 2 1 4 1 6 1 8
Distance from nearest roost (km)

Figure 1. The percentage oÍ juveni les in f locks of Black-headed
Gulls at dit Íererrt distances Írom the known or presumed roosts
(see Methods). Results are means (1 sd). The number of Í locks
in each distance category is given above the sd bars.

(O 2000 British Ornjthologists' Unron. /b/-s. 142,491-494
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Figure 2" Juvenile feeding success in relat ion to percentage of
adults in the f lock during 16 tÍ ials at Pi ldammsparken. Malmó.
Success is expressed as the rat io of the mean number oÍ pieces
oÍ bread taken per juveni le to the mean number taken per adult.
ïhe regression l ine is y = 0.895 - 0.008x, P = 0.008.

Age-related Íoraging proficiency

The resr-r l ts ot our tnals at thc resen,oir in N{almó strg,
gested an interestrng t ' f l 'cct.  IJsing sampli 's obtaint-cl f iont
micl-October until uricl-r,vinter u'hcn both .rge catcgttries
of gul ls stemed highlv motivatrd to take bread, thc rat icr
ol juveni le success rote to that of l . lul ts dccrcrstd rvith
incre'asing proport ions of aclult .s in the f lock (r,r, ,  = *0.t i7,

tu'o-tai led P < 0.02, f ig. 2J. Thus, thc higher the prc)l)or-
t ion of aclults, thc l t-ss succcssfir l  rvls thc rvcràgt julcni l i , .

Our tr ials :r lso demonstrated cicarlv that: (1) t l trrrng the
lvholc autumn fand r,r inter),  thc adr-r l ts lvcrc much more
proficic 'nt than thc irrr.cni l ts at crpturing the prieccs of '
brcad; [2J the adu]ts caug]rt n-rost of thcir pieccs in the air

[ r  =  67 . t r  +  18 .9 'h  vs  on ly '  I  7 .3  ]  1  L2(Xr  Í i r r  the  juvcn i les ) ,
(3) rvhercrrs tht '  j t rveni lcs f irrrght Í i . .rcel! ,  frrr pieccs that
had rcached thc u'atcr, exccpt dunng the ntost scvere
rt, inter si tuatipns, the rdults avoided Í ights ar-rcl nrtrn'ral l1,
jr .rst qtr icklr,  snltched such pieccs frorn the surÍ l t , ' .

Obscrvations of mircd-age gul l  t locks Íccding hchinci
the plough lre eonsistcnt . ,r , i t l r  our results tr,rnr
It i lc lamrnsp:rrken. During 13 c<rrrnts on Í i . ,c drvs of tht.
6-19 gul ls on thc u, ing closcst t .r  thc plough [rs i t  passccl
a prudetenninccl r.- l trenr c pointJ, thc proportron ol
adults rrhval 's r,r 'as lr t , trnd 8()r l i , ,  w,hcr. ' ls i l rn()11g thr l l  -35

bircls that stayeci behincl in thc t irrrou's rrt 'ar thc plough's
tr.rrning point scarchinÍt tor Íoorl  on Í irot,  tht '  proptrrt ions
were rev(f rsc(1, u' i th orr i lvcri lgr '  k 'ss th,.rn 2()", ,  at lul t-s
(thcse dif f . ' runccs \verc stat istícal lv signi l icar-rt ;  Fishcr
( ' \àc t  tL -s t ,  P  <  0 . ( ) í ) l  in  a l l  cas ts ) .  T 'h t rs ,  a lso  a t  a  smal l
scalt-,  thcrc u'.rs u ccrt.r in clcgrc.. oi '  -splrt i i r l  sclrcgirtron,
apparentlv relatt 'c l  to cl i f l i ' r tnccs in Íbraginu pr<,Í ici t-ncv
betlr,cen t irc .rge-classcs, r,r i th t l-rc rrdtr l ts closcst bt-hincl
t l ic plotrqh rvht:re ntost carthr 'r ,orms lrecor-nr. . 'xposetl .

hrtr:rcst ingl l ' ,  on l2 Scptcnrbt 'r  l ! l ! ) . !  n.ht-n I l l : rck-
hL'adt-t l  CLrl ls u,crc ir luking lor sr,r,rrrmirrg insects [n-tost
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i ikclv antsl i r  tht 'rrrtr ls close t,r  t l r t '  s,. : :rshorc ancl intcr-
ft'r,-'lrcc prt-.hirbiv clicl not rnÍltrent'r, {irraging strcccss, thc
eclult .  juvcni lc rat io u,as clost to r.rr.rrtv. ' \ rnong l i iS gLrl ls
sintultancor.rslv {cecl ing b-l ' 'J ipping' in sl-ral lou .,ratcr, the

I)r^()port i()r l  of jr .rvcni les ,,n, irs l t-ss than 7' l i r .  Llou'cl 'cr,  i t  tun-
not bc clcternrinecl u,hctlrer t l r t :  prcclonrinance of aclult .s
in tht- l rr t tcr si trrat ion resultc. l  l roitr  a rcduction in thc
jr.rvenilc's' t'xpcctecl lr(-v cJÍrtLlrr rlrte ahlr- tcl tht' prescrrcc
of eclults or u,hetht-r juvt 'ni les simPlv hatl  a l i igher n, ' t
cncrgY gain Írorn hrrn,king insects thrrn f ioni t l i1.1.r3g,
r.rgnrdlcss of alv c{Jcct o1r prcsenct '  oí at lr .r l ts.

Drscusst0N
No clotrbt agricultr iral rrct i \ : i t1r.s, notablv plouglr ing antl
hrrrou"ing, providc t l ' rc gul ls '  most inrportal l t  sourcc of
lbod drrr ing autun)n in Skánc, and ()r) some rlav: pratt i-
cally nt'r gulls are secn t'eeding in other sitr.rations. Sr.rch
activi t ies, thert- lbrr,  plal '  en important rolt  in dett.rnt ining
thc distr ibtrt ion of gul ls i i r  tht:  agriculturir i  lar-rclscap,- ' .

Reasons for differential distributíon of the
age.classes

Adults nradc up about U0')/o or Ínorc in Í loclrs rr ' i thjn thc
.1 km zone closest to thc knorvn r.r presumed nigl'rt roosts,
n'hereas thcv constitutecl lcss tlrrn 2O'xl iirrtl'rt-r than
14 km i iorn then.r Alsc'r rnr()ng Black-heaclcd Gulls and
(lomnron Gr.rlls larzr.s .(:?r?lrs- \\'intering in Bclgium lncl
the Ncthcrlancls, there rvas l  sirni lar trcncl r.r , i t l r  highcr
perecntages of juveni les ir-r land than near thc coastal
roos ts  (Vandc Wêghc l97 i ) .  What  i s  the  nrechan jsnr
trehind this pattcrn?

As adults ancl juvcni lcs ust: the seme night roosts f ionr
rvhich most oí'thcm ii1, inlar.rcl to lecd during tht- clali tht:
most l ikely erplanation is that somc sort of competit i ,rn
crists betrvctn the ln'r ' r  age groups, u' i th the adults com-
peti t ivelv superior to t lre i trveni les, enat i ing them tc'r
choose fecding sites closer to the roost ancl thus avoit l ing
1 i i r r , ' -  rn r l  enr . rg \  - \  on \umi r rg  l l i g l r t s .  I1 '  th is  i s  th t '  case ,
u'hat frrrnr does this competit ion takel Arc the juveni les
prevented Í ir ,n-r lècding, or is their fee ding success
lou,erccl, bv aggression Íiom thc- aclults?

Although Vande \Veghe (1971J concludcd that adults
general lv donrir.rate jur,eni les fsee also IJl f l trand 1979),
this is qrrt-st ionirblc. In 8? orrt oÍ 92 (89 l9irJ or.ert agHrcs-
sivc acts f thrcats and attack causing the opponent to
u' i thdrar., ' l  rccorded in autumn during studics ol Black-
headed Gull- l .apu' ir-rg parasit isnt, the jr .rveni lc Lrircl  ' , r 'as

thc successfr.r l  aggressor [ t{ .K. unpLrbl.  clata, Airclcrsson &
Áhlund l ! ) ! )1 ,  Smi th  &  N le tca l {è  1997J.  À lso ,  dur ing  our
tr iels :rt  Pi ldln-rr-nsprrken, jur,cni lrs fought f ierct lv fbr
pieces t irat had reachctl  the l l 'ater, u'hrreas adults
nornrrtlll, avoided gctting in'r'6lr,ccl in ligirts. Whethe'r
these obsen'at ions r an be cl i t Íapolatccl to thc situation
behind Í)rm nr:rchinery',  the dor.ninant fècdirrg sitc cluring
Jlrtumn [pers. obs.),  is sct fur unknort"n, trut they none-
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tbt ' l t 'ss strggest thi i t  ovcrt agg,r( 'ssi()n !nitv lrot bc tht cl t trst '
ol t  th,r obselvecl distr i t .ut ior) pirt tcn t;1'  tht '  t \ , \ ' ()  ege
ctteg(rnr.s.

l s  thc rc  rnv  o thcr  r r r ts t rn  r , r ' t rv  i t  shor r l r l  b t ' l t s r  1 r1 , r1 -
i tablc Í irr  juveni les to f irrage in thc prcsr:ne. '  ,r f  adultsl  

' l ' l r . '

lesLri ts of olrr sin'rplc tr ials at Pi lclarnrr-rsparkcn suggt-st thrr ' i
this rrraf ind. 'ed be the t ast ' .  

' l -hcrc 
lvas a stat ist i t 'Lr l l1 '

signiÍ icant tcndcncy l i r l  thc success o1: j tn eni les tt , .
.l'creasr n'ith the propor-tion of aelults in thc Ílock. l'hi.s
\\ ,as not a resrr l t  of aggrcssive intt ' ract ions brrt of tht '
rclults '  bcttt ' r  ski l l  at capturing thc pierc: of brca.l .  

' l ' l ' rc

.rt lul ts eithcr circleci in the air rvaitrng f irr  thc ir ictts to bt '
thro*n or, rvht'n u'aiting on tht- rvatcr, rvcr-t' rnucji fastt-r
than thc j trveni lcs in ini t iat ing t l igirt  oncc tht '  pi t 'cr '  rr ;r .
thnxvrt.  Vandc Wcght [ ]97]l  n'raclc sinri l l r  obst 'r t ; t t iur-ts.
When illack-hcad.-d Gulls lr,cr,: fèd {ronr brrilcling r'vin-
rlon's, the lc|-rlts circled ancl captrrrr'd tht- fbod :ir-r thc' air,
rvht'rcas thc juvenilc.s r.r'aitcd on thc grouncl bclorn,.

N' lonaghirn [1!]80) ancl l \4onaghan et zr1. f l98(i),  rvho
stu(licd the usc of a rubbi.sh clrrn-rp t.y Flerring Gtrlls .l-rrnr.s
drgentatus,1-ouncl that the' proport ion t f  l l rst rvintcr bircls
. lccreasecl r i th an increascd total nr.rnrber of birt ls at thc
rnost proÍ i table site on the ciurnp. Although 1èr:ding
succcss \\.as lrot mcltsrrr,,'cl, tl-rcsc rrstrlt.s u'crr' interprt'te'tl
as sholvrng that juvcni le Hi 'rr ing ( lrr l ls avoiciccl conrprt ing
n i th rdults r i ther becaust. ol '  clominancr- rclat ionships or
becaus.: thc lattcr terc much bc't tcr at cxploit ing t lrc Í i rocl

fsce Greig et r i l .  1983 ttrr a cien'ronstrrt ion t l l . thc latter].  , ' \
signif icant negatir,e relat ionship n' ls aiso f i l rrncl ht-tu.ecn
thc- proport ion of j trve ni les ancl t l ic total numbr:r oÍ-Black-
headed Gulls in a citr .  park at Flrrrcn, Thr Nt ' therlancls
(Hrrlschcr l ! . t85) and betu'ecn immatures and Í lock sizt '  in
Rooks Coruzs t'rugílegus (Henclcrson & l lart I !)9 I ) In thc
lattcr sturlv, immaturts for,rged less eÍllcicntlf in large'r
f locks, appalentlv because irvoidanct- of crt l ' rcr indivir iuals
restrictt-cl their {ecdir-rg.

Causes oÍ variation in adult:juvenile proportions

Althorrgl 'r  thc maiu pattern dcpictcd in Figure I is vcrv
clear, there rs irlso a consi.lcrablt' variance. Therc rrrc'
several possible e-xplanations íirr this and rve- brieÍlv
discuss thrcc: [1] tht proport ion oÍ ' j t rvcni[-s in the poprr-
lat ion n-ra-v r,arv seasonally; (21 the anrount of agricrr l tural
act ivi ty may vary betrveen davs or periods; and (3) thc
total nrrmbt'r of gulls may varv. Th.' se'cond tu'o Íactors
shc.uld inf luencc the dr-grtc of cornpeti t ion.

The Black-heacled Gulls in Skàne cluring autumn arc
nrosth', or r-rcl'.rsivel\,, bircls on rnigration stoppitrg ovcr
fbr unlarorvn periods f iJengtsson l !) !16) Às thc propnrt ion
of irn'eni les recorcled on migmtion at Falsterbo tencls to
van, bctu't-en autumn pc-r ioi ls (Olsen 1993), i t  is also
l ikei l '  to do so among t l iose stopping or.tr .  The t:xtcnt o1
this variat ion is, hou'cver, unknot'n.

On da-vs u'hen agricrr l tural act ir , i tv rs lon. ( lcu. farrncrs
plotrghing), espt-cial l f  in thc near-cc'rastal zone, olrc lr ' , ruld
predict that rdult  gul ls u,ould f ly f i rr ther inland and that

o 2000 BÍitish oÍnirhologists union, /b/b, 142,491494
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the proport ion of adults at a certain distance from the
roost w'ould be higher than on davs u.hen firrning
activi tv is high. There is some support fbr this in the data.
For instance, on 3 October 1998, verl '  l i t t le plotrghing rvas
taking platre rvithin 7 knr of the south coast; none of fir'.-
f locks fbund in that zone had more than 1396 juveniles

and higher proport ions of juveni les were not found unti l
mort ' than 1 I knr inland. By contrast, on a couple of occa-
sions a high proport ion of juveni les n,as Íound close to the
coast. Once thrre ploughs u'ere sinrultaneousiy active in a
huge f ield, on anothcr a pasture that had remained under
grass for many years .,,''as ploughcd up, probably exposing
more earthrvtrrnrs than normal to the gr-rlls. On both occa-
sions, the proportion of juveniles 'r,,u'as much higher than
erpected Írom the relationship irr Figure l

Also the total number of gul ls, or rather the number
rclat ive to the sources of fbo<l, may inf luence the gul ls '
r l istr ibutior"r.  For ir-rstance, in iate November 1997, n'hen
rnost gulls had migrated ancl u,e had ceased collccting datr
on flc.ck composition, tht: proportion of juvenilcs lvas
much higher than usuirl in some field.s about -5 km fiom
the coast. Like'"r ' ise, in an area l0-14 km frorrr thr coast,
u,h.:r.r Ílo.ks \l'erc nunerous cluring much of tht- autumn
o1' l !198, no f iocks tr\ 'ere seen in late Octoher despite
intcnse frrrn-r ing activi tv thcre.

In summar\,,  i t  secms that the pattem of incrcasirrg
proportions of juvenile Blrrck-hcade.1 Gulis the furthe-r
r)nc goí)s from the aomnon roost si tc is someholv causecl
by the competit ive aclvantage that age confèrs. 

' fhis

lclvantage appcrrs to rcsult  f iom the adults'higher
f,:ecling proficicncl, that reduc-cs the firraging success of

lrrvcni lcs. l-his in turn makes i t  ldvar-rtageous fbr juvcni lcs

to fl1' to firraging sites fïrther Íiom the roosts. Cle:rrl1',
cletai led ohsen-ations oÍ behar' ioural intt-ract ions Derween
rge càtegories an(l  ÍncasuÍemrrnts of fecding ratcs behincl
Írrrrn machinerr, are t-al lccl f i rr ,  but thc data do suggest that
travcl l ing c()sts arc ir-nport.rnt in ideal fret '  distr ibution
nroJcls. I t  u oulcl be interestins to knou. i f  the distr ibrrt ion
nattcrn o{tthe tt 'o age categories is st i l l  present in rvinteq
fc,r cxeniple in Bri tain u, i th i ts l l rge numbrrs of r,r  rntt ' r ' ing
l i iack-heacit:cl  ( lul ls.

\ \ i -  thank [ )Jt  i \ ÍonrÈhan, . Íohn ( ]orr1son , rn, l  an an()nvrt ( ]us
r t ' r ' icu t ' r  l i r r  . -oDstrur t i r , t '  conlntonts On tht . '  menuscr ipt .

(q) 2000 Brifish Ornithologists Union, /brs, 142,491-491

REFEREHCES

Andersson, M. & Átr lund,  M. 1991. Hunger af fects dominance
among strangers in house sparrow. Aním. Behav.41:  89F897.

Bengtsson, K. 1996. Migratory routes and rlintering areas of
Swedish Black-headed Gull Larus ridibundus populations. Ornrs
Svecica6:17-38.  ( in Swedish wi th Engl ish summary)

Cramp, S. & Simmons, K.E.L. (eds) 1983. Handbook of Palearctic
Blrds, Vol. 3. Oíord: OxÍord University Press.

Cresswell, W. 1994. Age-dependent choice oí redshank (Iínga

totanusl teeding location: profitability or risk? J. Anim. Ecol. 63'.
589-600.

Fretwell. S.D. & Lucas. H.L. Jr. 1970. On territorial behavior and
other factors influencing habitat distributron in birds. l. Theoreti-
cal develoomenl Acta Biotheor. 19: 1G-36.

Greig,  S.4. ,  Coulson,  J.C.  & Monaghan, P.  1983. Age-related di Í -
Íerences in Íoraging success in the herr ing gul l  (Larus

argentatus). Anim. Behav. 31. 1237-1 243.
Henderson, l.G. & Hart, P.J.B. 1991. Age-speciÍic differences in the

winter Íoragrng stÍategies of rooks Corvus Írugilegus. Oecologia
lBerl.) 85: 492497.

Hulscher,  J.B.  1985. Habi tat  choice oÍ  luveni le and adul t  Black-
headed Gulls L.arus rídibundus: a choice betvveên wet and dry.
Limosa 58: 49-56. (in Dutch wlth English summary)

Monaghan, P.  1980. Dominance and dispersal  between Íeeding
sites in the Herring Gull (Larus argentatus). Anin. Behav. 28:
521-527 "

Monaghan, P",  Metcal Íe,  N.B.  & Hansêl l ,  M.H. 1986. The inÍ luence
oÍ Íood availability and competition on the use of a Íeeding site
by Herring Gulfs Larus argentatus. Bird Study 33:87-90.

Olsen,  K.M. 1993. The migrat ion oÍ  gul ls  and lerns at  Falsterbo in
the summer and autumn oÍ  1991 and 1992. Anser32.253-262.
( in Swedish wi th Engl ish summary)

Smith,  R.D. & Metcal Íe,  N.B.  1997. Why does dominance decl ine
with age in winter lng snow bunt ings? Anim. Behav.53:  313-322,

Sutherland, W.J" 1996. From lndividual Behaviour to Population
Ecology. Oxford: OxÍord University Press.

Ul Íst rand,  S.  1979. Age and plumage associated di f ferences oÍ
behaviour among blackheaded gulls Larus ridtbundus: foraging
success. conflict victoriousness and reaction to disturbance.
Oikos 33: 1 60-1 66.

Vande Weghe, J.P.  1971. Relal ions entre adul tes et  juveni les chez
la Mouette Rieuse, Larus ridibundus, et le Goeland Cendre,
Lartrs canus, en hiveÍnage. Geiaut 61'. 111-. 124.

Rccciret l  2 i  Ianurrv l ! ]1) ! ) ;  r l r i r ion rr ! r 'Ft t r i  lJ  , \ r r : lLrst  l l ) ! l ! )


