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Auslralia has the onry continentar wesl coast with a poreward frowing warm, row sarinity boundary
current. This waler mass, the Leeuwin Current, masks the deeper, equato;rward, cold water,'Westralian
cu*ent along the continentar srope for much of the year, arihough ir frows strongty onty trom about
April to August.

ln southwestern Austraria, apparentry as a consequence of the Leeuwin current, rropicar seabird
species breed much further south lhan their usual laliludinal limits and often share nesling islands with
southem, cool water species in peculiar communities. on the south coast of wesrern Australia lhe
coolwater breeding seabird fauna is apparenfly depauperale, due to the intrusion of the tropicaldritl.

^ There are evidently both shorl and rong-term cycres in the strength and dominance of the Leeuwin
Current which proloundly affect the distiibution and biotogy of l6e breeding seabird species. Theprevalenl conditions appear lo influence nesiing season, reproductive periodiciiy, and range exlension
or contraction. Trends may be evidenl at the species, population and colony l;vel.

INTRODUCTION

Thc continental islands of southwcstern Aust-
rali ir cxtcnd from the Houtman Abrolhos group.
off (lcralclton, on thc west coasr (witt i thiir
nor thcrn  l im i t  a t  28"20 'S  la t i tude) ,  to  thc
Rccherche Archipclago. off Esperancc, on the
s.oltf gll l !.. gxtc lding castwards to beyond Capc
Arkl (33'51'S. I2,1ru6'E). physiograpli icalty. t ire
scabird nesting islands and rocks-car be divided
lnk) ttrree systems, on the basis of their gcology
and distancc from thc continental strcit eOgc
( F i g .  l ) .

Seabird Islan(ls

The Houtman Abrolhos consists of an
archipelago -of thrcc island groups lying between
28'20'and 29'00'5 latitude and tuom-60:80 krn off
thc coast, bringing thcm close to the continental
shrpc. Most rrI the isllnds ure composcd rrl low lying
Plc rs l , , ccne i rn r l  H , r lo r .cnc  l imc l tonc .  c r r ig in r r l l !

formed as coralgal reefs or in back-rccf lagoons
(Pl:ryt0rd ct l. l97lt). The lrrgesr on(.\. \uih ir\
N , ' r lh .  h ; rs t  Wl l l : rh i  rnJ  Wcst  Wr l lab i  i s lan t ls ,  a r r .
ovcrlain by cxtensivc recent. calcarcous dune sands
antl arc well vcgctated. At thc othcr cxtremc, a
numbcr of the smallcr islands consist only of poorly
vegetatcd. rcccnt accumulations of st()rmcast.
corall ine rubblc and shell grit (Storr et at. 1986).

. .The sccond systcm consists of over fifty inshore
islands along thc west c()ast bctwecn DOngara and
Mandurah (Fig. 1). Thesc are composcd of plcistr>
cenc acolianite l imestone and represent the
clevatcd parts of dunal ridgcs tlrowned by thc
Hr r lo rcne . r i se  . in  se l  l cve l .  Aga in .  the  l l r rgcr  i i l ands
rrc r)vcrlarn wllh recent calcarcuur suntlr rr[ r;rrylng
dcpth, whilst the smallest ones are simply Iimel
stonc rocks or pinnaclcs. Distances from thc coast
vary from as l itt le as 200 m in the casc of Sandland
Island, to l0 km for the Beagle Islands and about
24 km for some of the satcll i ies of Rottnest Island
(F ig .  l ) .
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.  A  lh i rd  sys tem r r I  g r rn i re  i s l rn rJs  and ro t l s
Deg lns  i r t  (  i l pe  Nr tu ra l i s te  c i )n l inu ing  around ( .a lc
Leeuwin  JnL l  r r lo r rg  the  sou lh  coasr  lo  cncompass
I rc  Kecher^che Arch ipe lugo tF ig .  1 .1 .  The cdnr i_
nen l i l r  .hc l l  rn  th rs  rcg ion  is  s teep ly  s lop ing  and
mo\ r  " l  thc  i s l l rnd :  a re  w i th in  rcach b t  su i r_ l j i ronr l
tn l r r in t  env i ronments  h1  se lb i rds .

Climate 0nd Occanography

. , C l i m r r t i c i r l l v .  \ o u t h w c s t e r n  A u s r r l r l i a  i s
lv reo l l c r r i tne l rn  $  t lh  h r  r l .  d ry  summers  anr l  r r in fu l l
ln cool, wlnter months. Rainfall in the south-
wcstern region is much lower at thc northern and
eastern extremitics than it is around thc Capes.
D i ry  l cng th  r r r r i t . s  s ign i f i can l l y  w i th  scason oerwecn
2R"00 'S  unr l  J5 '00  S.  mak ing  i r  l  oorenr ia l l v
important factor in thc proximite timin! of breed"_
lng  ln  seaDt rds .

,  A l thoug l  rc la in inp  i r  Mcd i re r rancan c l imute ,
the oceanogllrphy ol sou1hr,,,..r1q1n Aurtrl l i l  diffcrs
markedly from other continental wcstern coasts.
Th is  i s ,b rought  ahout  h )  thc  p ts { i lgc , } l  \ \ i r rm!
lo \ \ . . sa l tn t ty .  l rop ic t l  \ \ i t t \ , r  l rom t l te  wes lc rn
Pacrhc  Ucean v ia  the  In r l , rncs i rn  Arch ipe lag , r  n r l
T imt r r .Sc i r .  Ar is ing  l io rn  l l t i \  \ \a te r -mr5 \  a  t iop ica l
dn l l .  known as  the  Lceuwin  Cur ren t ,  f lo r . r i  on
the outer continental slope southwards along the
westcrn Australian coast and around tapc
Leeuwin  {Godf rey  rnd  R idgewr l  l r tR4:  per r rcc
rnd  (  rcss \ \e l l  lq85) .  Thc  Lecuu in  Cur rcn l  v l r ies
u l  s l ren8th  scason l l l y .  f l , rw ing  most  s r rong ly  f rom
APr i l  to  August  l  Pearce  i rnd  Ph i l l i f \  lqxx j . 'Hou-
ever, .the typical cold, equatorward, west coast
boundary currcnt. the Westralian Current,
appears to have litt le influence on conclit ions in
thc waters of the continental slopc (pcarce and
Cresswell 19{35).
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It has now been demonstrated that the strcngth
of thc Leeuwin Current shows considcrable inter-
annuarl variation and that in El Nirlo-Southern
Oscil lation (ENSO) ycars the influence of the
flurrent is reduced (Pearce and Phil l ips 1988).
The strength of thc Leeuwin Current appears to
be a factor in the recruitment of puerulus (actively
swimming larvae) of the Western Rock-lobster
Panulirus c.vgnus (Pearce and Phil l ips t988). The
Currcnt has also hcen generally implicated in the
cxtreme southward pcnetration of a wide rangc
of tropical marinc organisnts into southwestern
Aust ra l ian  waters  (Wi lson  and A l lcn  1987) .  I t  i s
perhaps not surprising. thereforc, that this unique
occanographic fcature has also treen implicated in
the anomalous distribution and breecling biology
of marinc bird populations in thc region (Dunlop
and Wool lc l  1985) .

SEABIRD BIOGEOGRAPHY

When vicwcd as a static asscmblage of species.
the scabird fauna of southwestcrn Australia is a
biogcographical paracJQx. On many of thc west-
coastal islands whcrc seabirtls breed. spccics from
southern cool wittcrs and tropical species nest
sympat r ica l l y .  For  example ,  a t  the  Houtman
Abrolhos (Storr el a/. 1986). tropical Sooty Terns
St<'rna fttst 'utu, (bmnton Notlclies,,lnous i lolfu1a.r
and l-esscr Noddies,,1. tenuirostris ncst on isl;rnds
which lrc also uti l ized by cool-water species such
as l-itt lc Shcarwalcrc Pull inus asslnrl ls, White-
facctl Strrrm pctrels Pelogodrcmu murina ancl
Pacific Gufls Larus pacil itus. In the Fr.emantlc
irrca. tropical Briclfcd Terns Sterna anoetnetusltntl
Roseatc Tcrns ,\ iternu dougall i i  ncst on islantls
wh ich  arc  a lso  brced ing  s ta t ions  fb r  the  L i t t l c
Penguin Eiirl_t7rlrt lu ntinor, a sournern c(x)l-
rv l t c r  spcc ies  (Dun lop  and Wool lc r  I9 t i6 ) .  In
thc  cx t rcmc south-wcs t .  a round thc  Capes.
tropical scabiri ls such as the Bridlecl Tern ancl
Rcd-tir i lcd Tropichiri l  Phacthon rubriccruclu c<u,lc
in  contac l  u , i th  the  F lcshv- f i ro ted  Shearwater
I ' t t l l i n t ' , i tn t ,  t l , ( \ ,  uh ich  typ i , r r l l y  h rccr ls  rJ juecnr
l "  f l l (  \ . r U l h c r n  L . , r r l  u l r r ( r .  ( S e r r , . n t l  , , 1  r r 1 .
t ( ) -  l ) .

The cxp l i rna t ion  lb r  th is  i l sscn tb lage l ies
pr rmar i l l .  i t ' t  thc  southward  penc t ra t ion  o f  i rop ica l
spccrcs  a tonq the  $cs t  coas t .  such t l la t  a  nuntbc t .
ol t l lcsc spccies brccci there at a ntuch highcr

latitudc tl lan on thc east coast of Austrirl ia or. in
somc cascs, elsewhere in the world (Serventy et
n/. l97l; Harrison 1983). Thus, the Sooty Tern
and thc two noddies have largc breeding popula-
tions at the Houtman Abrolhos, wcll bcyond their
normal latitudinal l imits. Roseate Tcrns now
brced as far south as Warnbro Sound (32'20'5),
tbe most southcrly nesting station in the southern
hemisphere, and thc Bridled Tern's distribution
extends to breeding colonies off Capc Leeuwin
(34'25'S). The Red-tailcd Tropicbird colony at
Sugarloaf Rock at Capc Naturaliste (33"3,1'S) is
an  cx t reme out l i c r ,  as  the  nca  rcs t  ex tan t .
although unstable, colony is on the Houtman
Abrolhos at Pclsaert Island (2tl '57'S). Thc only
la rge ,  s tab le  popu la t ion  o f  th is  spcc ies  in  thc
eastcrn Indian Occan is on Cltristmas Island at
l ( f30 's .

Mnch of thc southward penctration of tropical
seabirds into the region probably occurred over
hundrcds ,  poss ib ly  thousands.  o f  ycars  p r io r  to
European scttlement. Llowever, observations
during ornithological history indicate that the pro-
ccss is continuing, with reccnt marked range
cxtcnsions in the Bridled, Roscate ancl Sootv
T e r n s  r r n d  t h c  R e d - t r r i l e J  I  r o p i c h i r d  I D u n h , p  i r r l i
Woo l le r  l9 f l6 :  R .  E .  Johns tone.  pers .  comm.) .
The d i : t r ihur i , ,ns  o f  thcsc  r r , rp ic r r l  sn( . ! i cs  r r rc
r l rn r , \ t  cc  r in ly  re la red  t r ,  . l ton  r rn , l  l , rng-1arn ,
l luctuations in the strcngth and influencc of the
Leeuwin  Cur rcn t  (Dun lop  and Wool le r  l9 i l6 ;
Dunlop et a1. 19ll lt).

In thc long term. the inlluence of thc LccLrwin
Current may also have dctcrmincd the composi-
tion of the scabird assemblagcs on the islnnds
a long thc  south  coas t .  cas t  o f  C lape I_ceuwin .
H e  r t  t h c  I r r r r r r r r  i .  r ' o n r p r i s r ' , 1 .  r n , ' n  1 1 1 ' ; . ; , 1 1 1  , , i
\ ( 'u lhc rn  ( r \ ) l - \ \ i t tL r  \per ' i cs  \ t rch  t r .  Lhe L i t t l c
P e n g u i r r .  I - l c r h r - l r , , , l ( J  S l l e i r r $ i t t \ . r .  S  l l ,  )  r l - t i t i l c d
Shcarwatcr Puflinus toruirost.r.r, Liulc Sllcitr-
watcr._,(;rcat-wingcd Pctrel P te r o d r o t n u mut. ro p
lcftl, White-faced Storm-pctrel and BIack-lacecl
(lormorant Phulucnx ortu Jitr.c.rr.r,n.r (Scrventv cr
r r 1 .  I ( ) - l :  S t r r r r  l , t d 7 , .  H 0 u ( r r : r .  l r r r  t h r .  r r . o  r ' n ' , ,
la t i tudc  and pos i r ion .  thc  scab i r .d  fa r . rna  is  i r ther
( l ( n r t l j ) c r i r l (  i n  c , r r l  w ; r l c r  s p r . t i e s  h r  1 o 1 1 1 p r ; 1 1 j r , r 1 1
wr lh  \ ( r l t lh ( . i l s tc  l  Ar r . t r l r l i l r  l rn r l  Nc$ Zc i r l l r r rJ
(Storr 1987: Harrison l9l. l- j). Seabirds which arc
conspic,uously abscnt might includc the Fairy
P-rion Pachyptilu 1&r11r,,, alontmon Divjng petre'l
Peleutnoides uinatrir, Sooty Shcarwater i,rrfjlin us
8/"/Jcr/.!. Australasian C;annct Mot tir r(rrator,
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White-frontcd Tern Sterna.ftrlala and possibly
olrc or two additional Gadfly Petrcls Pterodroftn
spp.  In  cont ra rs t  to  i t s  ro le  in  expand ing  the  d is -
tribution of tropical seabircls. thc influcncc of thc
u,arnr. low salinitv watcr nrass of the Lccuwin
Current maJr eliminate marinc habitats for some
coo l -watc r  spcc ics .

Thc ovcrall view of seabird biogeography in
southwcstc rn  Aus t ra l ia  i s  one o f  inc reas ing
tropical influence due to a strengthening phase
in thc cbb ancl f low of thc Lccuwin Currclt.
l-ong-tcrm trends can be inferred from thc
brccding distribution of spccics but thc short-
tc rm changes arc  mo lc  cv idcn t  a t  thc  popu la t ion
levc l .

BREEDING SEASONS AND SEABIRD
POPULATIONS

Scrvcnty e/ ul. (1971) descritred thc double-
nesting phcnomcnon along the mid-wcstern and
southwestern coasts of Australia. in which a variety
ol seabird species (cxcluding Procellari iformcs)
breed, or havc pcaks ol breeding activity, both in
autumn (March  to  June)  and spr ing  (August  to
Novcmbcr). Nesting betwccn March and June is
normal in tropical northwestern and northern
Australia. and spring/summer is typical in soutl ' t-
cas tc rn  Aus t ra l ia  (Servcn ty  e l  .1 .  l97 l ) .  Th is
\ u g g e \ l \  l h i r l  l l r c  t ' ( c L l r r e n ( , .  r r l  t l u l u m n  n e s l i n !  i n
southwestcrn Australia again reflects thc influeirce
of thc Lccuwin Clurrent. u'hich reaches its pcak
flow bctween April and August. However.
autumn-ncsting is not confincd to tropical seirbird
spcc ics  wh ich  ind ica tes  tha t  morc  con lp lex  in tc r -
actions bctwccn water tn^sses. food availabil ity
and scabirci populations are involvcd. The
rcsponse of various spccics/populations to the
nrc \ i r len t  con , l i t i , ' ns  h r r .  l recn : .h r run  to  hc  rc l r l cL i
i , r  t h e i r  h i o g r , ' 8 r ' r r 1 ' h i . r l  o r i g i n s  { D u n l t ) p  i r r r ( l
Woo l lc r  1986) .

In  southwestern  Aus t ra l ia  thc  number  o f
s e a b i r t l  s p e c i e s  s h o w i n g ' d o u b l e ' . ' b i r n o d a l '
, ) r  g r c l l l \  p r ( ' l r r c l e J  b r e c d i r t g  r c i r \ r r n s  i \
smal lc r  than in  mid-western  Aus t ra l ia .  How-
cvcr ,  a t  lens t  the  Cres ted  Tcrn ,  Br id led  Tern .
Roscate Tern. Piecl Clormorant Phalacrocorox
varias, Silver Gttl l  Larus novuehollandiue trnd
Litt le Pcnguin show one er other of thesc
pat te rns .
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Roscatc Tcrn colonies havc bccn rccorded. on
thc islands from the Houtman Abrolhos to the
Frcmi rn t l c  a rca .  in  two qu i te  d is t inc t  scason i t l
periods: the perk months l irr laving appearing to
tre April and November (Dunlop and Wooller
19136) .  Wi th in  th is  reg ion ,  au tumn and spr ing
trreecling groups of Roseilte Terns are
interspcrscd anongst thc islands and arc somc-
tinlcs synlpatric. Both autumn and spring colonies
occur rt the Iloutnran Ablolhos (Ston cl rrl.
1986) ,  Nor th  F ishcrman ls land (Johns tone
1978a). Green Islcts, Whittcll Island irnd the
Bcag lc  Is lands  (Ford  1965.  pers .  obs . ) .  Au tumn-
brccding alone is recorded from Ccrvantcs Island
(Ford  1965.  pcrs .  obs . ) ,  M idd le  and South
Cervantcs lsland (Ford 1965). South Fisherman
Island (Johnstone l97flb) and thc Frcnrantle
Is lands  (Dun lop  and Wool le r  l9 i l6 ) .  On Bu l le r
Is lanc l  (Ford  1965)  and Lancc l in  Is land (Dun lop
1979). only spring-breeding colonies have been
observed.

The Roscatc Terns brecding zrt two recertly
es tab l i shcd s ta t ions  on  Lance l in  Is land and
Second Rock (Dunlop 1979; Dunlop and Woollcr
1986) are drawn lrom spring and autumn groups
respectivcly. In effect. thcy represent distinct,
seasonally isolated populations of t l lc Roscate
Tcrn. both of which are extending their breedirg
ranges southwards in thc rcgion.

In southwestern Australia, most Crcsted Terns
brcccl from late August to Dcccmtrcr, possibly
somewhat later on thc south coast. However,
cxceptions to this general trend are at lcast three
statiolls with autumn colonies. at thc Houtman
Abrolhos (Storr ct a/. l9it6). in thc Frcmantle
arca  (Dun lop  and Wool lc r  1986) .  and a t  Rocky
Island c:rst of Hopctoun (Servcnty et al. l97l') ln
the Frcmantle arca. betwccn 1979 and l9t3;1.
lay ing  by  Cres ted  Tcrns  was nrarkcd ly  b imoda l .
with pcaks in Aprii ztnd latc August/early
Scptcnrber ;  l j t t le  nes t ing  was in i t ia tcd  in  Ju ly
and none bctween Dccember and February ln
1982 rictailed obscrvations showecl that the
autumn and spring pcaks involvcd similar
numbers  o f  b recd ing  pa i rs  (Dun lop  1985a) .
Colour-banding demonstrated that individual
brccding adults had broatl ly circannual (althottgh
poten t ia l l y  s l igh t ly  subannu i r l )  rcproduc t ivc  cyc les
ancl tendcd to lay in thc same sub-season in
successive ycan. In elfect thcle wcrc two
incomplctell '  divided subpopulations (Dunlop
l9 i l5a ,  b ) .

J. N. Dunlop & R. D. Wool/efr Seabirds ol southwestern Austratia
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R.  Johns tone pers  comm. ,  C.  Surn tan  pcrs .
comm.) .  a t  a  t imc when no  o thcr  Br id led
Tctns  are  prescnt  in  southwestern  Aus t ra l ia .
T h c  * r u t e e  ( ' l  t h e \ e  l ( r n \  i { .  J I  l r c s c n t .
unknown.

In  thc  S i l ver  Gu l l  and L i t l l c  Pengu in .  b recd ing
is  cons idcrab ly  p ro t rac ted  and,  in  thc  la t te r
spec ics .  the  annua l  onsc t  o f  lav ing  can be
e x t r e m c l y  y a r i a b l c  i r t  r c s p o n s e  1 o  o c e a n o -
graphic contlit ions. Both scabirds arc potentiall.v
cloutrle-broodeci and may replacc lost clutches
over several rnonths (Wooller and Dunlop
1979;  Dunkrp  and Stor r  l98 l :  Dun lop  c r  .?1 .
1988b) .  In  cont ras t  to  thc  tc rns .  th is  p ro t rac tcd
scason ( rvh ich  mav be  b i -  o r  n tu l t i - r roda l )
r c s u l t s  f r o n r  r c p e a t e d .  s u c c c s s f u l  a n d  u n -
succcssful. breedin! ultcnlpts bv mcnbcrs Of a
s ing lc  popu la t ion .

DYNAMICS OF RANGE EXTENSION

Much |cmains  to  bc  d iscovered about  the
occanographic. ttophic and biological factors
underlving thc ritnge extension of trogrical spccies
and popu la t ions  in to  southwestern  Aus t ra l i r .
Sincc a range of spccies-populations arc involvcd.
i t  i s  un l i ke l l '  tha t  in t r ins ic .  genet ic  changes.
influcncing nichc breatlth arc inrrrlvcd. It is
known that invasions south\\,ards. bv tropical
spccies arc oflcn irruptivc or episodic. as *,as
apparentlv t ltc case \\ ' i th autumn-ncsting Crcstcd
Tcrns  a t  Rot t r l cs t  I s l i lnd .  Anot l t c r  examplc  was
an i r rup t ion  o l  Roscate  Tcrns  repor tcd  in  the
Frcmant le  a rca  around 1958 (Scrvcn ty  and
Whi t tc l l  1976) .  A l though thcrc  \ \ ,e rc  no  rccords
of brcccling from that 1imc. t lte spccics ti id
bccon lc  cs tab l i shcd therc  a rounc l  l9E2 (Dun lop
and Wool le r  l9 t i6 ) .

A short-l ivcd breecling episodc bv thc Recl
tailed Tropicbirtl was recctrdcd fronr Rottnest
Island bctrveen 1957 antl 1959. This is norv knorvn
to  have co inc idcd  w i th  l  per iod  o f  par t i cu la r lv
low sea-sur iacc  sa l in i tv  in  the  arc l .  poss ib lv
caused bv  a  g rc i r tc r  than usua l  in t rus ion  o l  thc
Lccuwin  Cur ren t  on to  thc  she l f  (Dun lop  c r  a / .
1988c) .  I t  scems prob lb lc  tha l  occ lnograph ic
cvents .  such as  th is ,  p rcc ip i ta tc  popu la t ion
r r n r l ) t i | , n s  r r l l c i .  r r l t i r n l r l e l r .  t h (  t , c \ ' u p . l l i t )  r ) l  n ( . u
D r e e U l n g  S t i l t t r ) r t \ .

Thc historicirl evidencc from Rottncst Island
ind ica tcd  tha t  thc  au tumn-breed ing  component .
ncsting from April to July. was not present in thc
pas t  (Dun lop  and Wool lc r  19136) .  the  obscrva t ions
suggcsting that it nay not have beconrc cstab-
lished unti l 1977 or l9'78. Thcre are. thcrcfore,
para l l c ls  w i th  thc  Roseatc  Tcrn  s i tua t ion .  in  tha t
thcrc appears to lri lvc becn a sudden invasion of
tcrns ironl a population with an autumD-brccding
schedu lc .  p resumablv  l rom a  more  t rop ica l
p ( )pu la t ion  fu r thcr  nor th .  Such popu la t ions  are
known fronr Bcdout. Bluebell antl Frazcr lslands
off thc I ' i lbala coast (Storr 1984) and from tlrc
I Iou tnr i rn  Abro lhos  (S tor r  e l  a1 .  1986) .  Thus .
r : l l l F U . x l L n \ i { r n  r l t ; r \  ( ) l  , r n l }  h c  p r i , t r c \ s i l l g  i r t
thc species lcvcl but also at the population levcl
in scabirds broadly adaptcd to the tropics and
sub- t rop ics .

Thc  long- te rn l  s tab i l i t v  o f  the  synpat r i c .
scusonal sub-pol)ulations of Clcstcd Tcrns in thc
F'rcmantlc area is unccrtain. Since the reproductive
pcriori icitv of brccding atluls is potentially less than
annual. antl becituse thc tirning of colony establish-
nlcnt can bc advanccd by thc presence of incubat-
ing  conspec i f i cs  (Dun lop  1987) ,  o re  migh t  p rcd ic r
that some brceding adults wor.rld gradually m0vc,
, r r ' r ' r  \ cvcr i r l  \ ( l l r ln \  f r , 'm \n r inB-  t t ,  ru tUmn
brced ing .  Reccnt  observa t ions  o l  co lour -banded
tc rns  suggcs t  tha t  th is  s low t rans format ion  may.
indccd.  be  tak ing  p lacc .  [ t  i s  now known f ronr
bant l ing  tha t  young rcarcd  in  spr ing ,  as  wc l l  as
luutLlntn. ltrcd first agcd three or four in an
aItutnn-brccding colonv. This eflcctively rcmoves
onc.of the possiblc barriers to an evcntual mcrging
of  thc  sub-popu la t ions  to  fo rm a  s ing lc .  au tumn-
brccrling onc. General observations do jndicate
tha t  thc  spr ing-brccd ing  co lon ics  havc  c lcc l ined  in
s izc  and th is  r rend is  l i kc ly  to  cont inuc  as  long as
occanograp l l i c  and feed ing  conc l i t ions  arc  most
f l t v t lu rab lc  f ronr  March  to . lu lv .

Br id led  Tcrns  breea ing  on  is l lnc ls  in  south-
wcstcrn Australi i t follorv a slrict migratory and
brccdinll t inrctable. The birds typicaliy arrivc on
their brccding grouncis in ea rly- Ctcttiber. begin
lay ing  in  la tc  ( )c tobcr  o r  car ly  Novembcr .  and
vacatc both their brceding islands and thc adjacent
seils b)' ntid-April (Storr et ?/. 1986: Dunlop cl r.r1.
l.9fi8b). ,Remarkably, there is onc known ixccp-
t ron  a t  Ncwnan Is lanc l  in  the  Houtn tan  Abro lh<x .
l r r  t h i s . r t t . r i l  I r ( , p u l i r t i i , n .  l r r l i n g  i s  r h p u g h t  t r , , , L . t . u r
t ' t  t \ \ c I r t  A p r i l  ; r n r l  J r r r r e  , ' r  J u l y  ( S t 0 r r , . / , / / .  l ( r x r , l



112

In thc case of thc Rcd-tailcd Tropicbird on
Rottnest Island a permanent colony was not
c ' t r l r l i s l r c d .  l l  t h (  r l J q U i r c d  ( , f e r n ( ) g n r p h i c  c ( '  -
d r t l , ) n {  L l , ,  n ( ' l  l ) c r \ i \ 1 .  , r r  f l r i l  t l  r c c r r r  r r l  s u l f i c i e n t
t rcquencv .  then many o f  these ex t fa - l im i ta l
co lon ies  w i l l  tend  to  be  t raus ien t .  For  examplc .
thc tropicbird colony at Sugarloaf Rock now
appcars to bc in declinc. Other colonies of tropical
spcc ies  havc .  howcvcr .  pers is tcd .  o r  con t inued to
cx panc1.

Thc population biokrgy of a Bridled Tcrn
colonv. whiclt has becr>mc establishcd near
Fremantlc. u,ithin tlrc last 40 ycars. is currcntly
rundcr  inves t iga t ion .  I t  i s  hoped th is  w i l l  add
fu l thcr  to  our  unders tand ing  o f  the  dynamics  o f
t rop ica l  scab i rd  popu la t ions  near  thc  edges o l
[rrcccling rangcs.
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