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Editorial

Whcrc do thcy go l ishing? What do they eat?
How rnuch do tlrcy eat? How much food is
derived from human activit ies? Although seabirds
are a conspicuous component of the tropical and
subtropical waters adjacent to the Queensland
coast. therc is l i tt lc inforrnartion on whcrc scabirds
in this region go to obtain their food, the specil lc
components ol their diet, how these change
seasonally, the anount of food consumed and
how human activit ies have modified their leeding
habits, particularly in rclation to trawling.

Wc hopc that this issue ol Corelh, antl Corelkt
l7(3), help to unfold some of that story by bdnging
together important informatioD on tlrc distributio|l
of scabirds along the Oueensland coast and the
oceanographic patterns that shape their fbraging
habits. Much of thc distributional data on sca-
birds in this region werc collectcd by Brian King
ancl Terry Walker before their untimely clcaths.
Brian and Tcrry workcd tirelessly as seabird
ecologists, making significant additions to the
knowledge and understanding of scabirds in thc
valst ccosystem that l ies off the Queensland coast
and thcir data-bases are sound foundations for
the  fu tu re .

THE SEABIRD COMMUNITY

Twenty-two spccics of seabird (exciuding
wading birds suclr as Reef Heft)r Ellrettq sqcr.t)
breed in thc scas adjacent to the Quccnsland
coast (Tablc l). an arca which includes waters from
thc eastern seaboard to the outermost rccta of the
Circat Barrier Rccf and the Gulf ol Carpcntaria.
Six spccics lrrccd on islands that occur in thc
Cloral Sca (Table l). An estimated 55,1 (XX) breed-
ing pairs (all species combir.rcd) occur within this
total area (data derived lrom the Seabird Island
Scries of Corel/a). Whilc many of thcse birds
probably forage wcll bcyond thc contincntal shelf
off the Quccnsland coast and beyond thc Coral
Sea during their non-breeding season, the half-
mi l l i r rn  r ,dd  hr r :cd i l c  sc r rb i l r l r  i rnp ly  rh i r l  conr id r ' r -
r rh le  u l r r ine  r ( \o r r re ( \  must  cx is t  l l  the  r rec .
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Much is known of the general typcs of prey taken
by thcsc scabirds from work elsewhcrc (Table 1)
but l i tt le is known of thc spccics taken in this region
or of thc scasonality ancl reliabil i ty of food supplies.

It is crucial to wilcl l i fe manage ment of the Great
Barricr Reef, that this lack of information be
redressed.

AVAILABILITY OF PREY

The region centnins a diverse arriry of marinc
environments that support an cqually divcrsc range
of nrarinc comnrunities. These include thc imporlant
coral rccf communities ol the Great Barrier Reef,
the soft bottom communitics bctween reefs and,
in thc Gulf of Carpentaria, the inshore seagralss
communities, the deep oceans scarward of thc
Great Barrier Rccf and thc submerged seamounts
capped with coral reefs in thc Coral Sca.

Many of thc scabirds (particularly tcrns) which
occur in this rcgion probably feed on fast growing
bait l ish (Clupeids and Atherinids). as they do in
other places through their range (Table l). Flying
fish (Exocoetids) and squid arc fcd on by boobics
and tropicbirds, and kri l l  (or small Crustaceans)
arc an importaDt food for spccics such as thc
Wecige-tailed Shearwater Pffinus puciJicus.

While the types and abundance of prey wil l
r l e l e r m i n e  \ e i r h i r d  ( l e n s i l i e \  r r n r l  c o m p o s i t i o n  i n
thc rcgion. so too do thc intcrurctions of various
marine orgirnisms with each other and their
environment. These interactions can determine
whether prey are available to prcdatorv scabirds.

Hu lsman (19138) .  fo r  cxarnp lc .  d rcw a t tcn t ion
to the rolc that prcdatory fish such as Bonitir
Euthutlnus a.ff inus and Ycllou, Finned Tuna
NeotlrLrn.nus mecropterus have in tlriving bait l'rsh
to thc surfacc so that they become availablc.
Without thcsc largc prcdato.y l ish.Il lack Nodciics
Anous rninoutus could starve.

Othcr prcy becomes available as tidcs change.
[3lack-naped lerns Sterna sunatrcrnt, for
cxamplc, prefer to firraqe on rising tit ics in the
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TABLE 1
The foraging behaviour of seabirds of the Great Barrier Reef (GBR)

Corel la 17(5)

Common name Feeding method General prey type Specific prey on GBR Prey size

Herald Petrel Rccorded feeding with Cephalopods. 4 cm
' Wedge-tailed

Shearwaters.

Wedge-tailed Contact-dipping, Mostly fish, some
Shearwater surface-seizing, rarely cephalopods, few

decp plunges. insects, jellyfish, prawns.

Australasian Surface-seizing, Mostly fish,
Pelican scavenging. opportunistic carnivore.

Masked Booby Deep-plunge 12-100 m. Fish, cephalopods Flying fish, cephalopods
(Symplectoteuthis
oulaniensis).

Red-footed Deep-plunge to 8 m, Fish, cephalopods Fish (Cypselurus -
Booby follows boats. melanocerus),

cephalopods
(5. oulaniensis).

Brown Booby Deep-plunge, horizontal Fish, cephalopods Fish (C. melanocerus),
pursuit. cephalopods

(5. oualeniensis).

Pied Deep-surface dive. Fish.
Cormorant

Little Pied Deep-surface dive. Fish.
Cormorant

Great Feed on wing, rarely enter Flying fish, cephalopods.
Frigatebird water.

Least Feed in flight, aerial Mostly fish, some 30 regurgitations at Raine
Frigatebird piracy. cephalopods. Is.: 60% flying fish,

377o cephalopods,
3% cuttlefish.

Red-tailed Deep vertical plunge, Fish, cephalopods. Flying fish. 15 x 4 cm.
Tropicbird diving.

Silver Gull Mainly scavenging, Fish, crustaceans, refuse, Fish, crustaceans from
surface-dipping, eggs, chicks. terns, tern eggs and
kleptoparasitism. chicks.

Caspian Tern Aerial dive with partial Fish.
and full submersion,
contact-d ip.

Roseate Tern Aerial dive with partial Fish.
and full submersion,
contact-dip.

Black-naped Aerial dive with partial Fish, prawns. Mainly Engraulids, Chicks fed prey up to
Tern and full submersion, Atherinids, 200 mm in length.

contact-dip. Hemiramphids, Most prey 25-75 mm
Pomacentrids,
Exocoetids. Cluoeids.

Sooty Tern Contact-dip. Fish, prawns, cuttlefish.

Bridled Tern Contact-dip. Fish. Mostly anchovies Average weight of
(Eigraulis australis), chick's meil 8.7 e.
and monocanthids
(Atrolepis filicauda).

Little Tern Aerial dive with partial Fish.
submersion.
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car lv  mor  n in {  anc l  la tc  a f tc rnoon,  and ca tch  most
f i sh  u ,hcn  thc  t idc  i s  r i s ing  (Sn i th  1990) .  On the
otlrcl hancl, Lcsscr Crcstccl Tcrns 5'. berrgri lcnsls
lccd  r ra in lv  on  thc  fa l l ing  t idc  (Hu lsman 1988) .
It is at thcsc tincs that f ish cross shallow waters
ol thc lccl crcst and bccomc casy prcy from abovc.

FORAGING STRATEGIES

F-oraging strategies adopted by each species of
scab i rd  a lso  dc tc rmine  thc  p rc )  tha t  they
consunlc. During lrrccding. scabirds use thc two-
dirncnsional spacc of the ocean ot1 the Qucens-
lancl coast in diffcrent ways. Some spccics, such
as  the  smal le r  te rns  (e .  g .  B lack-napcd ' l ' c rns)  fccc l
mainly within the vicinit), of their breeding colonics
(Hu lsnan and Smi t l r  1988;  Smi th  1990) ,  wh i lc  thc
larger Crested 

-fcrns 
S. bergil lccd close to colonies

ant i  wc l l  o l l shore  (Hu ls rnan 1988:  Smi th ,  1993) .
Othcr spccics. such as Bridled Tetns S. unuetltetLt.\
tcnd to lccd mainly arvtv frnnt their coktnics
(Hulsman and Langhanr lt.)t l5). Such tbraging
stratcgics arc krown as inshor-c and offshore
mcthods  respec t ive lv  (R ick lc fs  19133;  Hu lsman
and Smi th  191 i8 ) .  ( ) thc r  spcc ies  rangc  fa r  ou t  to
sca awav from their colonics. typically off t lre
cont incn ta l  she11.  Thesc  spcc ics  a re  ca l led  pc lag ic
fecders  (c .9 .  Wedge- ta i led  Shcarwatc rs ) .

Thc  cp l rcmera l  s i tes  o f  fccc l ing  (e .g .  up
welling systcms) nccd to trc found and thc
rotsons l irr thcir cxistcnce detcrmincrl. Satell i te
inragcrv tcchniques. which can detect seit surfacc
t(]mpcr{turcs and clrlorophyll content. can i ldicate
toci ()l primarv procluction wil l clo nruch t<r
cnhance such knowletlgc.

Different scabilcl species uli l ize differcnt strata
of thcir marine cnvironment and the l ish containcd
therc in .  Sonc  spcc ies .  such as  the  Maskcd Boobv

Sulu dactl latrd arc clpable of cleep plunges,
d iv ing  to  35  mct rcs .  rvh i l c  thc  B lown l ]ooby  S.
lautttgnstcr plungcs lo only a fcu, mctrcs bclo\
thc watcr sulfacc. Sorrt ' seabirds (including most
o l  the  te rns .  . l tenr r i  spp . )  d ivc  and on l t 'become
partiall) '  subn]crgcd. whilc othcrs. suclr as thc
Br id lcd  Tc In .  ncrc lv  cont lc t  d ip  thc  watc r  w i th
the i r  b i l l ,  tak ing  prey  on ly  f ron  the  uppcr  20  cn)
o f  sur facc  watc r  (Hu lsman and Langham 19, !5 ) .

Other species chase their neighbours antl rob
thcnr of t l lcir prcy (l-cast Frigatcbirds Frcg(trr
uriel antl Roseate Terns S. t lougall i i , Hulsman
f976) .  o r  rob  nes ts  (S i l ver  Gu l ls  Lar t ts  novua-
ho l lund ia t ,  Smi th  l99 l ) .

S i l ver  Gu l ls  a lso  scavengc 'a long the  t ide l inc .  a t
wastc dcpots and from picnic arcas. Thc nunrbcrs
of Silvcl Gulls that occLlr ir the vicinitv of resorts
hr r .  i r r . r t r rs t , I  l r cc ; r r r r t  , , l  u r r : . t r  J isprx i l  rn r . t l r r rJ . .
Inctcases havc bccn rcpoltccl in thc Capricoln-
Bunker group of islands (Walkcr l9l3fi) and in thc
vicinity of Lizard Island (Snith l99l ). Otber specics
scavenge discards liorr trawling (e.9. Crestcd Tcrns.
B labcr  and Wassenberg  I989) .  D ic t  sw i tch ing  i i s
a result of man's activit ies can producc inrbalanccs.
Thc Silvcr Gull population cxplosion is onc suclr
cxamplc  (Sn i th  1992) .  I t  i s  l i kc lv  tha t  sonc  o f  the
abundant populations ol scabirds off thc cast Austrit-
l ian coast, as wcll as unscrsonal nlass nrorti l l i t ics.
n r i r \  l r (  l i t (  r r . r r r l t  , ' f  f i . h i n ! . r . r r r i t i e . .

DIET

Most idcnti l ication of t irod ircms of these sea-
trirds has bccn front rcgurgitatcs. C)ff the C)uccns-
land coas t .  howcver .  c lass i f i ca t ion  has  in  thc  n ta in
bccn only to the levcl of Order or Fanrilv. althouglr
therc is somc detail of specics. Thus. iclcntif ication
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relationship between trawling and seabird diets.
But more is required to gain a sound understand-
ing of how these several species cxploit the
diversc and ephemeral resources of this tropical
ecosystem.
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of fish, squid and crustircean prcy to spccies levcl
is lacking. What is also a crucial need is ior more
dc ta i l c t i  and  spee i f i c  in [o rmr t ion  over  I ime.  to
enable selrsonal effects to be assessed.

The major problem tbr seabird dictary studics
on the Great Barrier Reef is getting to remotc
locations where seabirds both brccd and roost.
This can be an expensivc and logistically diff icult
exercise. Oncc overcomc, however, most species
are obliging whcn it comcs to delivering material
lor analysis.

A number of species wil l regurgitate whole or
partially digested fish when caught or scared. It is
usually not necessary to induce vomiting because
if the bird does not regurgitatc it usually means
that the crop is empty.

Sornc spccies such as the terns and particularly
Crested Tcrns, carry fish to their young at the
nest. where prey items are dropped and lie on the
ground unretrieved. This usually occurs when
chicks have just hatched and adults appear to be
in a learning phase as to the correct sizc of f ish
suitable lor leeding young.

Pcllets are an efficient means of obtaining large
amounts of data in a relatively short t ime; but
what is a pellet? Because seabirds eat their prey
wholc, t lr is means that the hard parts, such as fish
bones, scales and squid beaks, are also ingested
with the meal. Most species (although not all,
e.g. Brown Boobies) regurgitate a small ball of
undigested hard parts. glued togethcr with mucous.
These are fragile and break down quickly. It is
the identif ication of bcaks, bones. scales and/or
otoliths (or ear boncs) within these pellets that
provides thc clucs to the diet of many species of
scabird; in particular, the otolith bones are
diagnostic ?rnd often can be identif ied to the
spccics lcvcl. It is painstaking work to collect the
pcllcts and sort them. and then to identi ly each
against a reference collection: but the results are
well worth the trouble as each pellct is packcd
wi th  da ta  I

Somc dict work is currently underway along the
Quccns land coas t l  one s tudy  is  examin ing  the


