
Co-opcrativc hunting by raptors can increasc
thcir hunting success and has becn described for
the gcncra Aquikr, LluliaeLus, parabuteo,
Hieracetus trnd Falco (Brown ancl Amadon 196g,
Cadc 1982. Clzechura and Debus 1986, Hcctor
1.9{i6). Gcnerally it is only used whcn hurting
diff icult-to-capture prey, such as flying birdi
(Ratcliffc 19i10; Pruett-Jones ct al. tgql).

t lcctor (19136) statcd that co-operative hunts
shoultl show sone of thc following char?lcteristics:
ind iv idua ls  tend to  hunt  togethcr  ins tcad o f  hunt -
ing  akrnc ;  g roup membcrs  sc lcc t  the  same prcy
for pursuit: division oi latrour. occurs during
hunts :  cominun ica t ion  is  used r ( )  co-oro lna te
movcnrents of participants: food that may
normally have to bc clcfcnded against other
raptors (c.9.. lalgc prey) is sharcd among par-
ticipilnts: and inciividuals ntoDitor each others
movcn len ts  dur ing  hunts .

'I 'hc 
falcons tbr which co-opcrative hunting has

bccn describcd arc gcnerally small to meclium
sizcd. l ivc in open tO semi-open savirnnah, dcscrt
scrub antl woodcd grassland. and fccd on a variety
of prey (insects. hirds, rcpti les. rodents). Most
arc agilc afoot and rezrdily pursuc prey through
dcnsc cover. Thev dcpenci to some dcgree on thc
stick platforms of other birds for ncst sites, and
a l l  inhab i t  a t  leas t  sub- t rop ica l  reg ions .  whcrc
largcr ri lptors and corvids are abundant. Inlport-
antlv. these species inhabit arcas wherc rcfugcs
for potcntial prcy arc nuncrolls, ano unlcss sotlc
active l lushin€i or pursuit of prey taking refugc in
covcl is adoptcd. prev cutptures arc rcstrictcd to
thc  fcw t ru ly  open areas .
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ln addition k) agilc fbor\()rk (usually rcquiring a
long tarsus), this gloup has physically f lcxitrle
pluma!!e. minimizing feather breakagcs in coll isions
wi th  b rLrsh ,  and long ta i l s  to  a id  in  ba lancc ,
braking and agil ity on thc ground and in thc air.

ln such spccies, co-operativc hunting may bc
an adaptation for particular tcrrzrin and quarry, a
co-ordinated attack providing a solution to the
problem of blocking aerial cscape routes for prey
while simultancously chasing them through
patchcs of cover (Llector 19136). In addition, co-
ordinated attacks by matcd pairs may also
ilnprovc efficicncy of ncst defencc and ncst
usurpation activit ics. Aplomado Falc<tns f.
lbmoralis usc near iclcntical co-opcrative methods
in both pursuit of prcy and ncst defencc (Hector
191J6).

Superficially, the Brown Falcon F. berigora has
the physical attributes described above. namely
long legs irn.l tail. physically f lcxiblc featl.rcrs and
some appropriate bchaviours. This spccics wil l
rcadily cnter dcnsc cover to pursue prcy (Hunt
1982.  pers .  obs . ) .  I  compared co-opera t ivc
hunting by the Brown Falcon species with data
prcscnted bv Ilector (198(r) for the Apk)mado
Falcon.

METHODS AND STUDY AREA

Most obseryations werc nndc during the coursc
of othcr research. ["]<twcvcr. rcgular obscrvations
of hunting raptors wcrc made irt the Tzrsman
Br idge,  Hobar t .  dur ing  u , in te r  whcrc  nany
l l t , ru \ j l  d .  , ) l  (  i ,  t  t . rn  S t l r r  l i ngr  . \ r r , . r r r r .  r  i i l gar l ,
roos t  (see  a lso  Mooney l9 l i1 ) .
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Almost all observations were carried out in
habitat consisting oI tr mosaic of pasture, scrut)
and dry sclerophyllous lorest of varying densities,
habitat typical of thc dricr arcas of Tasnrania.

I analysed my observations of attacks by adult
Brown Falcons on flying birds between 1973 anct
1988. (Plumage details werc asscsscd as per
Condon 1951 and my data. and were later vcrif icd
by Weatherly ei a/. 19t35). Hunts wcre categorized
as lreing made by onc or two falcons on single or
sevcral prcy. When compiling data for the Brown
Falcon, I only used hunts which had known end
results and which wcrc directed at birds capablc
of f l ight.

RESULTS AND DISCUSSION

Co-operative hunts by Brown Falcons only ever
involved two falcons in adult plumage. Such hunts
were observed at all t imes of thc ycar, except mid-
October to December. when adults would have
bccn incubat ing  in  Tasmania  (unpub.  da ta) .

Co-opcrativc hunting by a pair of Brown
Falcons usually took the tirrm of cithcr pursuit of
a singlc prcy, which was shepherded towards the
second falcon, or close harassment of a flock
while the second falcon soared overhead, thc airn
probably being to break up the flock. Both
mcthods occasionally involved flushing bchaviour
wherc one falcon entered cover and the other
soarcd morc or less overhead. The division of
labour did not seem absolute, and roles some-
times were exchanged during the hunt. I observed
that males were better at harassment and close
pursuit (thcy arc smallcr and sccm morc agilc)
and femzrlcs tandcd to soar, perhaps having
higher terminal velocities in a dive (Cade 1982).
Similar hunts have been previously dcscribed for
the Brown Falcon (Campbell 1984).

Clo-operative hunts of birds were 2.7 and 2.2
times more successful than hunts by single falcons
for Brown Falcons and Aplomado Falcons
rcspcctivcly, an indication of the efficiency of co-
operative hunting when pursuing flying birds. As
a tool, it can raise the hunting success of a bird
such as the Brown Falcon, with no special physi-
cal adaptations for catching flying birds, to a rate
comparable with hunts by a bird such as the
Aplomado Falcon with these adaptations (notably
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long, thin toes), (Cade 1982). Thc lattcr spccics
is good at catching flying birds in any cirsc, and
co-opcrzrtivc hunting makcs it cven better.

Brown Falcons used co-opcrative hunting on
l6 pcr ccnt of occasions compared to 66 percent
for Aplomado Falcons. If co-operative hunting is
so successful, why do not Brown Falcons use it
more often? From my observations of the diet of
Brown Falcons, sone pairs spccialize on bird prey
and thcsc indeed seem to usc co<)perative hunt-
ing rcgularly when attacking flying birds (42 per
cent of 24 hunts). The species' physical adapta-
tioDs seem oriented to rcpti le prey (Cadc 191t2).
Conscqucnt ly .  I  hc l i cve  lh r l  cL t -upera t i ( )n  in
pursuit of f lying birds has not evolved as an cssen-
tial part of their hunting behaviour and is there-
forc not used very often. There is no publishcd
evidence that raptors physically specializcd to
hunt repti les receivc it l t advantage from co-
operativc hunting. The advantage of co-operative
hunting for f lying birds is basic it is morc
successful than hunts by single raptors and
cven species such as thc physically unspecialized
Brown Falcon wil l use it.

Brown Falcons used co-operative hunting with
similar relativc frcquencies whether they huntcd
flocks or single birds (Table 1, 12.8 per cent and
14.6  pcr  cent ,  respec t ive ly ) .  I  bc l i cvc  most
tandem hunts by Brown Falcons started as a
mal te r  u [  oppor tun i ty .  no l  de l iberu t ion .  a \  may
happen with thc Aplomado Falcon (Hector 1986).
Generally, Brown Falcons prey on a large variety
of small animals (scc, for instance, Baker-Gabb
1982), anci the rctluired high level of foraging
activity would not necessarily be facil i tated by
pairs staying together for co-operative hunting.

A common occurrencc in latc summcr in south-
eastern Australia is social foraging by juvenilc
Brown Falcons, where up to 30 birds may be seen
fceding on invertebrates within only several
hectares (Baker-Gabb 1982, pers. obs.). In those
temporzrry situations, no co-ordinated hunting
appears to occur. Such social tbraging is well
described for a number of raptor genera, such as
Buteo (Bent 1937) and Aquila (Cramp and
Simmons 1980), and probably has l itt le or no
effect on hunting success besides helping other
similar raptors locate the food source.
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su.ccsslu l  L lnsucccsslu l

A hunt  invo lv rng  n lu l l ip lc  rap to ts  ( )1  thc  s i tme
spec ies  is  I r0 t  neccssar i lV  co1)pc [a t i ve .  Occas ion-
lullr, sirnplc conpctit ivcness l0r prcv occurs and
two non- l rssoc ia t ing  inc l iV ic lua ls  n rav  c l rasc  thc
s i r n r c  n r L \  u i r h  i D t  r i t . r h l U  i r n c l  l t .  : l l  p i n t \ ' \
Such cornpet i t ion  can a lso  occut  bc twccn ipcc ies
and $ i rs  co l rmou l r t  thc  la rgc  $ in lc f  ro ( )s t  ( )1 '
(  o rnnron Sta l l ings  i r t  thc  T i rs i lan  [3 r idgc .  Hobar t
(Moonev l98 l ) .  ln tc fc \ t ing l \ ' .  succcss  rv l rs  h ighcr
in hunts in\,olving scVeral fttptitr.s. rvhcthcr thc
c( )mpe l t l ( ) rs  wc t  c  o f  the  samc or  d i f f c ren t  spcc ics :
S ing lc  Brown Fa lcons  9 . I  pc r  ccn t  succcss
(N: i i6 ) .  morc  than onc  [3 ror ' ,n  Fr t l con  14 .9  pcr
ccn l  (N:31) .  norc  than onc  b i rc i  o l  d i l f c r .cn l
spec ics  15 . .1  per  ccn t  (N:36) .  and co-ord ina lcd
hun ls  bV t \ \ ' o  Brorvn  Fa lcons  l ( )  per  ccn t  (N:  I  l ) .
l ' hc  gcncr i t l  con lus ion  among prcv  t l r i t t  rcsu l ts
l rom u t lacks  [ r \  scvcra l  rap tors  lpparent lv  ass is ts
prcdation. Often tvhcn a l lock uiLs attacked. thc
confus ion  a f tc r  Onc b i rd  has  bccn caught  a l lowcd
the  capturc  o f  a  sccond.

When harass ing  o thcr  rap tors .  par t i cu la r ly
Marsh Harriers Cir(us uruginosis, ncsting Brown
Falcons ollen shot\,cd co-opcrativc elforts similar
to the shephcrding lbrrl of co-operativc prcy
attack. 

-l 'his 
co-operativc ncst dcfcnce was so

cffectivc that harricrs oftcn were l irrccd to scck
rc fugc  on  thc  g round.

Despitc the Brown Fllcon having sontc of the
behav ioura l  and phys ica l  f c i l tu rcs  apparent ly
ilssociatcd with ct-r-operativc hunting (Hcctor
1986) .  I  bc l i c , ,c  tha t  thc  s imi la r i t ies  in  p lumagc

s

. l l  :(r .( ,

and icg  le r { th  bc twccn A1 ' r lomat lo  and Browl
I ;a lc t lns  a rc  soncwhat  co inc idcn t i t l .  C loscr
cxaminat ion  o f  f ( )o1  s t ruc tu rc  suggcs ts  thc  fo r lnc r
has  a  h i rd -c i r l ch ing  l i )o t  w i th  typ la l l l  l ong  tocs .
wh i le  thc  la t tc r  l tas  thc  shor l  th ick  locs  anc l  hcavv
sca l rng  [ )o rc  l rp ica l  o l  rcp t i l c  c i t t c rs .  as  has  bccn
prcv ious l l  suggcs tcd  ( ( 'adc  l9 i i2 .  Sontc r  anc l
t )cbus  l9 i i5 ) .  Thc  la rgc  bcak  o l  thc  Brown Fa lcon
suppor ts  th is .  The bcak  is  usc t l  b l  fa lcons  to
break  thc  ncck  o f  the i r  p rcy .  and i1  wou l t l  bc
advantagcorLs  1o  qu ick l \  k i l l  l to isonous snakes
Thc lo lg  Jcgs  and supp lc  p lu r r ragc  o1  l l te  Browl
F i r l con  inc lecd  pcrn t i t  pu ls t r i t  on  the  ground i rnd
in  covcr .  and thc  lonL tu i l  a l lows cxcc l l cn l
manoeuvrab i l i t l .  I iowcvcr ' .  i t s  la r l c  w ings  anc l
Iong ta i l  a lso  a l l t xv  hover ing .  l i ke  many spcc ia l i s l
rcp t i l c  ea tc rs  (Brown and Antackrn  l9 ( r8 ) .  a  hunt -
ing method verv rarclv trsctl by raptors pliysicaliy
spccializccl l irr catching birds. I c()ncludc tl lrt lhe
Brou,n Falcon occupics a u'ide nichc. having
spec ia l  rcp t i le  hunt ing  capac i t i cs .  bu t  r l so  an
abil ity to hunt vastly dif lcrent typcs of food. by
ac t ivc  pursu i t  i f  ncccssary .
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HEAT REGULATION IN THE GREAT-BILLED
HERON Ardea sumatrana

DARIEI-  LARKINS
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The Great-b i l led Hercn Ardea sumatrcra may suf fer  heal  st ress whi le feeding.  This may resul t  in
a conflict behveen lhe needs to feed and lo regulate temperalure.

INTRODUCTION

There  is  l i t t le  in fo rmat ion  about  herons  in
Australia. apart from papcrs by Hintlwood
(1933) .  Recher  and Recher  (1968.  1972) .  Recher
(1972a.  b ) .  Lowe (1983)  and Rechere la / .  (1983) .
G i l l  (1979)  c lescr ibes  the  d isp lay  o f  the  Great -
bil lcd Hcron. a spccies occurring from Australia
to South-east Asia. The following account is of an
opportunistic observrtion that I have interpreted
as ltcat rcgulation in this species.

SITE AND WEATHER CONDITIONS

Middle Arm Jettv consists of an improvised

troat ramp on thc right (north-cast) bank Of the
Blackmorc  R ivcr .  wh ich  ncrgcs  in to  Haycock
Rcaclr and Middlc Arm. Port Darrvin. Northcrn
Territor_v. Thc watcrwa! is l ined with mangrovcs.
anil thc locality. about 1,1 kn wcsl ol thc Sluitrt
Highway. is rarcl_v visitcd cxccpl by fishing
parties. birdwatchers i inci muscurn collcctOrs.

On 13 Apr i l  191 j3  I  a r r i vcd  r t  thc  l )oa t  ramp a1
about 1300 hr. A Bushnell 6(X) nn tclcscopc
fittcd with a 25x cycpiccc was sct up on a tripod
to scan the mangroves on thc left (south-west)
bank of thc rivcr. which is about:100 m wide irt
th is  p lacc .


