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Resumen.-Sc esttrcliaron l¿rs b:urcl¿rclas nrixtas cle aves ciconiif i¡rres entre feblelo v abli l r le l!)90 crr los l l:rrros
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Social foraginÉi is posited ¿rs arl adapt¿rtion
enhancins the efficiencv ()f ü¡ading birds in
thc exploitation of ephcmcr¿rl or unpredic:t-
able fbocl supplies (Krebs 1974, Kushlan 1981,
Err,r'irr 1983, Kushlan et ril. 1985) .ln the ll:rnos
of Venezuela, foraging aggreg¿rti()ns take
place especially durine the late dly season
(Febnrarl to April), when most of'the land is
ch1 and only a f-ew ponds hold sufficient water
to sust¿rin fish popr.rlati()ns. I ()bsen'ed concen-
trations of Llp t() l5 clifferent species of rvading
birds fbraginfl together in these srnall ancl
epherneral ponds (Ckrnzález 1993).

Although tr()phic niche partit ioning has
been well d<¡cumentecl in the l lan<ls for ibis-
es (Agr-ri lera 1988, Frederick ancl Bildstein
1992), hcrons (Morales 1982, Ktrshlarr e¿ al.
1985) ancl storks (Tl'romas 19U5, (]onz¿ilez

1993), such dense aggregations of'bircls pro-
vide a s()od opp()rtunitv for the clevelop-
ment ()f negative interactions such as prev
robber)', that has sometimes been reported

in wadins birds (I{ahl 1966a, Recher and Re-
cher 1972, Kushlan 1978, Clalclrvell 1980,
Mock and Mock 1980, Kushlan et al. 7985,
Frederick ancl Bilclstein 1992). In this paper,
I document the occurrence ar)d siqll i f icance
of intra- and interspecific lbocl robberv in
flocks of'rvading bircls cluring the late dry sea-
son in the l lanos of Venezuel¿r.

S I t t)\'ARr,-.\ .\\r) N,[tr'r'r I()l)s

I concluctecl the fielcl nrrk on Hato EI Iirío, a
78,(XXlh¿ c2rttle ranch krr':rtt'rl in thc st?Ltc of';\¡lrre, be-
tivr:cn thc villages of El Sanriui ¿rncl N{:rntec:rl (7'35'-7"55'
N, 6tl'1'r0'-69"00' \{). Thc art:a is clistinstrisherl bv a
tnirt'kecl seasonal alteln:ttiol betl'eert f loorl arrrl rlrorrght.
!lt'¿n annrrirl rairf:rll is l.(jll3 ninr (\-20 r'e:rls), nrost
(>tt0ú1,) falling betrveell N{av anrl Octolrcr, rvhcn nrost of'
the lanr l  bt : r 'omcs l l<xrc lcc l  ( r : r inv scason).  Betu,cel  Nr¡
vcmbc¡ and .\pr-il, niost t¡f the fkxrrlecl ale:r becorrrcs rln
. i l l t l  u a l c l  i s  l c s l t i r  l c ¡ l  l o  : t  I (  \ \  \ l t r ' a i l t s .  l i t q { , ' ) n \ .  l x , t ) ( l \
:Lnc l  c lcc ¡ r  rnarshes  (c l rv  season) .  The c l i rna te  i s  t rop ica l

arlrl nrean nlonthlv tcrnpcratrlrr is rcas<lnablv rrnif irrrn

throu{¡hout the vear, n'ith a rl:rxinlrnl in \farch (28.6'(l)

:Ln t [  a  n r in imr rm in . f  u l r '  (2 : i . .1 ' ( i ) .  N f t rs t  o f  the  ¿r 'ca  is  t rx .
et'ecl bv heLl¡aceous savanrr2r vt'rrct:rt ion, r ' i th less thatr
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207r, <rccrrpiecl lx' firrcsts (.mala.s ¿¡xI ¡¡irllerr' lirrcsts).
Landscape and vcgct¿rtiotr comtnttnitics of tlrc ranch are
clescribccl cxharrstivelv in A1'arzaeiicn;r rt al (19liI), ancl
Castrovie.jo ancl Ltipez (10115).

Dur ing thc late rhv season ol '  l t )90 (Fel i r t rarv to
April), field srrrvcvs were condrtctecl to clt'tt'rllitre delr-
s i t r ,  and r : t>rnposi t ion <l f  f i r raging f locks.  A tota l  of  l23.8
knl *'eLc srrrvt'\'erl rnt>nthlv encotrpassitru a rvide vat'ietv
of habitats. \\'l ien a mixed-s¡rt't ies firraging assrellation
of'rvarlínq bir-cls las fbrul<1, I lecorclecl thc nrtlnlter ol'
species inrrrlvcd allrl the totirl nutrbe r ol irltlividtrals o1'
each spet:ies present. r\ birrl rvas cr¡nsiderecl belon¡¡ing
to a f lockuhen l i r raging less thzur I0 n f rom i ts  l le i l rest
nr:ighlror'. Sorne flc¡cks cont¿ritting nlofe thalr fivc s¡rt'
cies rvcrc obsenecl firr periocls of 2-6 llotrrs trsing a 20x
telescope or l2x b inoculars.  lnt ra-  and i l r t t : rspeci f ic  ae-
qrcssive behavit>rs atrcl prcr.roblrillg illter¿lctions wcrc
recr:¡rcled on ?r tape recorcler or tr¿rnst'ribt'rl directh to
noters. 

'lir (leterrlrine the cfI'cctivclless of firocl piracr', a
larue rtrixed-specics flotk las observecl firr tlrr rlavs
(0710- l t3 i r0) ,  r t ¡<ordins al l  thc r t t rsr tctcssf i r l  robbin¡4 at-
t ( 'nrpts ant l  a l l  thc cf l i rc t ive ot les. , \s  thc nraiu l i r t : t ts  o1'
stuch, rvas the three st()rks that coexist itr the llanos ( If-1r-
kriu untrittnt, ()iconia nuguari trncl-lnbü-tt n4rlnln), onlv
f locks contain ing at  le i rst  otre of  thesc s¡r< ' t  i t 's  rvere con-
sic lcred (( )onzr i lcz I1)1)3) .

RI . ]STIT,TS

All the mixed-species fbr:rgins flocks ob-
servecl (N=39) containecl \\bocl Storks (,&l1c-
letia atnctir:rtnn), rvhile Jabiru Storks (labiru
nry(:terio) were associated with 74.37o of the
flocks. C<lcoi Herors (Ardea .ocoi) , Roseate
Spoonbills (Aiaiu aiaJa) and Great Esrets
(Ca.smenrlius alázr.s) n'ere also present in
rnore than 607o of the ftrraging assrega-
tions. Another 10 \ 'vading bircl species rvere
present in less th¿rn 50% of the
mixed-species f orasing flocks (T:ible 1).

Kt.Ftpr()p.\RAS|I rsN.t IN \{IADtN(; BIRDS 22',1

I recorded pre,v-r()bbing attempts be-
twecn seven species of rv:rding birds. During
tw<l davs of observation focused ()n a sirlgle
mixed-species for¿ising flock (comp()sed of
species in Fig. 1), I recorclccl a total of'99
kleptoparasitic attempts, 51 .5To of rvhich re-
sulted in strccessfr.rl pre,v r()bberv. The.fabiru
Stork rvas the most conlm()n robber, proba-
bl1' due to its size, as it is much larger than
any other bircl in the l lanos. Jabirus stole
food mainlv fiorn Cocoi Herons, ril¡ood

Storks and Maguari Storks (Ciconia maguari),
rvith 78.5% effectiveness (range: 75-100%).
Intraspecific piracy \\'as also very com[lon
betrveenJabirus, with 65.2% of the robbins
attempts beins successful (Table 2).

In dense flocks th¿rt frrrrned during the
late dr,v seas()n around the few places that re-
tained \{¡¿lter, each capture of mediumJarge
size prel' (10-40 cm, senerally a fish), was al-
ways fbllowed by several inter¿rctions includ-
ing fights fbr its possession. This was due to
the pre,v handling befbre swallowins
(G'onzález 1993). When a heror) or a stork
captllred small pre,v (<10 cm), it rvas slval-
kxr,ecl imrnediately, but if the prcy \\'as big
enoush to require some handling, the bird
retired quickl,v to the shore t() a\()id the pur-
sLlit of its proxirnate neighbors. During this
hirndling time, Jabirr-rs \\'()llld run towards
their victirn and fbrce them to drop the prey.
If victirns took fl isht, Jabirus pursued them
in the air unti l the prev was clropped. In-

Table l. Wading bird species that foraged in mixed-species flocks during the late dry season in the southern llanos
of Venezuela, and the number and percentage of aggregations in which each species wre present (N=39 flocks).

Scien t i f i c  narn t ' F leq .  (7o)( lontrnon niurt

XI1' d tit rt nt tt i rtt¡t rt

labiru nvbi.a
i\¡tln ¿oni
.\jn ia ajnia
(lnsn¡odius rtlbus
Iiudotitnns rttlnr

I',grvlta thula
Cinniu nurguttri
IJttl¡ul.rus il¡is
P lt i ¡nostt.s i r t f úv at t r.s
I'k'gad is ft ltittel lus
li¡¡rcllu tatulm
'l 

he¡i st iru r ratulal us

S¡ri.grna sibiktlrix
Cnribis ttx¡trrru

\\irocl Stork

fabinr  Stork
( i rcoi  Heron
R()se¿rtc Spoonbi l l
(lrcat I'lurct
Scar let  Ib is
Snr>u'r 'F-grct
\lauuari St()rk
Oattle F.grct

\\'hispelin¡¡ Ibis
(llossv lbis
l,ittle Blue Herolr
Btrfllneckecl Ibis
\ \ ih ist l ins Heron
Shalp-trilecl lbis

39
29
2(i
25
25
20
l 9
l 7
ó
I'r
z
I
I
I
I

I  (X ) . 0

1- 1.:1
6t i . ( i
(i.+. I
6.1.1
1'r I .2
.1U.7

+.1- r)

20. i r
l 2 . u
5 . 1
z. : )

2. i r
2 . 5
z. : )
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traspecific fights bct'lveen Jabims fbr posses-
sion <lf prev also occurred. The fáll ing of
robbed pre l  f rorr r  th t ,  a i r '  \vas somel imes
usecl by opportunistic birds such as the Crest-
ed Caracara (Po$borus plancus) to appropri-
ate the fbod befbre the wadins birds
involvecl in fishts descended to thc Érround.

As ar.r cxample of the cornplexity of these
inte ractions, I recorcled an intr:rspecific rob-
ber,v in rvhich eisht .fabinrs fbught fbr a
fieslrn¡ater eel (Slnbrantlrus rnalmonttu,s)
about 55 cm lons. The bird that init ially cap-
tured the eel was persistenth,prlrsued by the
other seven .Jabirus, and finall,v fbrced to
take fl ieht. Tl 're pursuit conrinued in fl isht,
until the eel rvas clroppecl to the sr()und
close to a pond lvhere other rvacling bircls
$¡ere fi)ragins. There, one.fabirtr clescencled
quicklv, took the eel, altcl the salne cornpcti-
t ive sequence recurred. Prev ownership was
transf'erred six tinles befbrc one of theJabi-
rus succeeded in evading the others, quicklv
sr,r':rllorving the eel.

Intra- and interspecific kleptopar:rsit isrn
lvas als() conrrn()ll frrr \{klocl Storks. Interspe-
cif ic r. ictims rvcre mainlv other srnaller wad-
ine birds fbrauing in close proxirnitl', such as

Figure I' Successful prey-robbing interactions observed during the late dry season in the southern llanos ofVene-
zuela. Arrows indicate the direction from robber to üctim. The thickness of the arrows are proportional to the fre-
quency of üe interactions.
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Jabiru
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\onta
ruar¡ Y r l

Mycteria
americana

Ardea
cocoi

Casmerodius
albus

Ajaia
ajaja

Egretta
thula

Rose:rte Spoonbil ls, Great Egrets or Snolw
Egrets (Egetta thukt) (50-100% efficiency).
Foocl piracv bv conspecifics was \¡era' conl-
mon in dense \A¡ood Stork frrrasing flocks,
due to the close proximity of the birds when
groping tosether in small ponds (Kahl 1964,
Ktrshlan 1978). The efficiency of intr:rspecif:
ic piracy betr,veen \\bod Storks lvas lowe¡ at
237o of'successful attemprs (Table 2). Incli-
vidual size, hunser level and physioloeical
state ()f the birds invoh,ed were Dr()bablv the
lac to rs  con t r i h r r t i ng  l o  t hc  s l r ccess , , r  l i i l r r r . e
of robbery attempts.

The (locoi Heron also stole Drev fiom
Great  Egref  s .  \4 i roc l  Storks ancl  conspcci f ics.
Due to its great aggressiveness, this heron
was the only rvadinu bird observed stealing
prey fiom larger bircls like \4roocl Storks, ¿rl-
thor.rgh efficiency \\¡as only 20o/o itt such in-
stances. I also observed two cases of
intraspecific fbod pirac,v betr,veen Maguari
Storks,  both successf  i r l .

DIS(]USSIoN

Food kleptoparasitisnt is u'idespread
among several groups of birds such as eulls,
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Table 2. Effectiveness of the most frequent" prey-robbing interactions occurring in a mixed-species foraging flock
of llanos wading birds during two days of observation.

Rt>l¡ber \ ¡ i c t in r

t \

l t tempts

N
srrccessfill 7 s t tcccss

I\tkt irt u nrrirnna

.futbiru ntt'tüt-irt

.Ju.biru nlvleriu

.lahiru m¡ttrirt
,\xlru ntoi

t)I¡rluirt atntritnnu

labiru n¡rtt ia

111rItria antr:rira n a

.7,n|¿a rrxtti

lhútia nnttiuuta

(i

l 5
1.1
(r

I

2f;
23
I l.t
li
ó

23.0
(i5.2
t-7. tt
75.0

20.0

, . ( )n l r '1 l r t l r . r t>b l ) i l )ga t te l ] rP ts t l1 lse I . rec l t r r< r t .e t l r :u r t l r fee t i | ] res : r recr l t rs id t l r t ld

: rc t r ( )ns  )  .

terns, skuas, ancl srackles (Spmnt,Jr. 1941,
Hatch 1970,  Ashmole 1971,  Hopkins and
Wilev 1972, Dunn 1973, Anclerson 1976, El-
s ton 1,  a l .  1977,  Ft rchs 1977,  Thompson
1986). This behavior has irlso been reportecl
in rvacling bircls (Kushlan 1978, Krrshlan ¿/ ¿¿L
198!1). Mock ancl Mock (19tt0) estirnated
that Goliath Herons (A. goliath) at Lake St.
L r r c i a  (Sou th  A f r i ca )  l os t  l  l {  o l  cap t r r red
prev zrs tl le result of'robbins attempts by oth-
er fish-e¿rters. Intraspecific food piracy has
also been documented in White Ibis (Iludot:i-
tnus aLb'us) colonics (Freclerick 19ttb). Ma-
rabou Storks (Leptoptilos cnr,nteniferus) steal
carri()n torn frorn carcasses by other scaven-
gers (Kahl l966a,b), a behavior that is also
usc:d by the M:rguari Stork cltrrins the arrnual
harvesti n g of cap,vbaras ( Hy rlro r: hoerus lry rlro-
chaeris) irr the llanos of Venezuela (Gonz.ález.
1993 ) .

Fer,v studies docnment kleptoparasitism
between wading birds in the ll¿rnos of Vene-
zuela. In frrrirging; aggreÉiations of ibises, Fre-
derick and Bildstein (1992) reported three
spccies attemptinfl prey robber¡ with a min-
irrrunr success rate o|1,37o, Scarlet Ibises (,E.
ruber) were the most aggressi\¡e and the most
likely to attempt fbod robbery. Kushlan cl n/.
(1985) reported intrzrspecific prey-robbing
interactions anlon{¿ se\,t:n species of' rvading
birds in the l lanos: trvo ibises, three esrets,
one heron and one stork; interspecific piracy
was rare, lvith only two species acting as r()b-
bers and two others beins victirns. My obser-
v:rtions indic¿rte that both intra- and
interspeci f ic  f r rod p i rat ' r '  arc commor ' r  i r )
mixed-species foraging flocks during the
stressful late drv season in the southern ll-

anos, with at least f irur species (26.67o) act-
ins as robbers and ser,en (46.6%) serving as
vic t ims (Fig.  l ) .

Kr.rshlan ?l al. (I985) report that
prev-robbin{r interactions are rnore complex
in the Er,erglades th¿rn in the llanos, suggest-
ing these diflerences relate t() greater prey
availability in the llan<¡s that make such inter-
actiolls unnecessarv. I agree rvith this argu-
ment during ttre rair-ry seasoll, when most of
the llanos are flooded, ¿rnd when fcrod abun-
clance is high and prey (fish, zrrnphibians and
aquatic invertebrates) are lvidespread
(Lorve-McConnell l97ll, Kr-rshlan et al. 1985).
Horvever, during the dr,v season, as water le\.
el drops, wadins birds concentrate ar()und
the felv ponds and laÉi(x)ns maintaining
enoush w¿rter to sustain fish populations
(Krrshlan 1976, Morales ¿l r¿l. 1981, Oonzález
1993). It is easl', then, t9 ()bserve agÉirega-
tions of more than a thousand lvading bircls
per hectare. For exarnple, on 2 March I990,
I observecl 108.fabinrs, 90 Maeuari Storks
and lnore than ,100 \{bocl Storks, accompa-
nied by lorver nurnbers of (;re¿rt Egrets and
Cocoi Herons, in a half-hectare pond. A sec-
ond similar p()nd, sit l lated less thirn 500 rn
from the first, contained another t33.jabinrs
ancl 280 \tk¡od Storks. ln situations likc this,
hiuh prey clensity is not sufhcient t() prevent
continuous interactions betneen birds.

Kr-rshlan (1978) suqsests that thc tenden-
cy to r()b depends ()n size, r,r'ith small birds
lacking p()tenti:rl victims; larger bircls h¿rve ¿r
hieh probability of sLrccess, but also a large
enerea expenditure. This could explain n'h,v
mecliurn-sizecl birds are often the predomi-
nant prev robbers in fbrasins aggregations
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in the Everslades (Kushlan 197¡l).  In the l l -

anos, thcJabinr Stork (not present in the Er'

erelacles) is the larsest rvaclins bircl ancl alsct

the rrrost c() l lunol l  robber (37.3% of the at-

tempts observecl).  I  est imated that rnore

than 20o/o of the fish consllme d b,v.f abirr-rs in

mixed-species flocks cluring the llrte dry sea-

son came f iom intra- ()r intersPecif ic piracv

(González 1993). The \\bod Stork, :rnother

large rvading bird, is als() a cotltlron robber

in the l lanos (30.3%, ()f  thc attempts) stczrl ine

pre,v from conspecif ics. With at least three

other species of potcl)t ial  vict ims, interspe-

cif ic parasit ism for l lanos \\krod Storks is sirn-

i lar to that in the Evcrglacles (Ktrshlan el a/.

19tt5). Both species ()f  storks seerl t() be l 'er1

eff icient as interspecif ic robbers (78.5o/o and

7 5 o/ct of successlill attemp ts, rcspectively) .

Othe r cascs of' fix)d pir¿lc)' be tr'vee rr rrl edi-

um size ibises ancl herotls are describecl ir t

Frederick and Bilclstein (1992) and Ktrshlan

et al. (7981¡). As I focusecl onlv on aggrega-

t ions containitrg storks formed durins the

late dry season, I  cl icl  nclt  rec()rd other kinds

of kleptopar:rsit isnt in the l lanos (especial l ,v

in f locks of srnal ler w¿rdins birds). Since my

studv was conducted ()nlv during thc l i r te dr; '

se:rson, thc restt l ts cann()t be extrapolated to

other t imes of ' the year.

A(  :K \ ( )u  t . t t t x ; \ tL \TS

I  t l lank . l .  Oas t r tx i t ' j o  fo r  in t ro t l r ¡c ing  nre  t ( )  t l )e

nr ¡ r ld  o l 'n t ¡o t l rp ica l  o rn i t l t t> low.  I  a lso  th :u rk  F .  Ib l ' tñcz

anc[ all the stafl at 
"El 

Frío I] iologit:al St2rti()lt" f irr assis-

tar)ce in thc field. The \ ' lalt lorlado f:rnri lr ' , orvrtt 'r 's of tht

r rnch ,  g :ne  rne  a l l  th t ' fac i l i t i es  to  < lcve lo ¡ t  the  f ie lc l

wrlk. l]. 
' l ' .  

Tlronlls. l ' .  ( i. Frcrlelick, D. r\. ! l<(lrirrlnrt>tr

and turr 2ll l()ltvlrl()l ls revie*'ers gavt: r 'alttable cottln](:I l ts

tha t  improvet l  the  nra t t t t s t l ip t .  Th is  rcscnr< : l l  w l ts  s t tp -
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