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The Bridled Tern breeding populat ion on Penguin lsand has increased sieadi ly over lhe last
decade as evrdenced by an expansion in the area occupied by the nesting birds. In an establ ished
sub colony area, individuals whch were f ive io seven years of age or older made up most of the
breeding pars. Three-year olds, which were probably pre-breeders, were conspicuous in thelr
establ ished natal sub-colony but many were recruited later elsewhere. A recently occupied nesting
area only contained young pre'breeding and breed ng age terns, with four year olds being the most
important age class. Adult survival was calculaied lo be 82.5 per cenl. However, because of the
effeclive emigration of some pre-breeding adults, lhis was concluded 1o be an undereslimate.

INTRODUCTION

Thc Bridled Tern has expanded its brccding
range southwards from thc Houtman Abrolhos
Is lands  s ince  1843.  I t  was  nes t ing  on  some o f  thc
Shoalwatcr Bay Islands by 1920. Bctween 1940
and 1942, nesting occurred near Penguin Island
on Bircl and Shag Islands (Serventy and Whitc
19,13). Then thc breeding colonies expanded to
Sea l  Is lanc l .  L  I  km nor th  o f  Pengu in  Is land,  anc l
to the rocks off Cape Pcron (Servcnty et (t l. l97l
Scrventy  and Whi t tc l l  1976) .  Pengu in  Is land was
clcarly occupied later but the actual t iming of
coloniz.lt ion was not recorded. Pr.cscntly approxi-
r r r ; r r c i r  l t ) t l t l  1 , ,  |  , ' t x t  l \ r ( c ( l i n .  I ' l r i r ,  n c * i  i n , ,
numbcr  o f  sub-co lon ics  on  Pcngu in  Is iand.

Br id lec l  Tcrns  rc tu rn  to  t l re i r  na ta l  a rea .  most
t lo ins  so  in  thc i r  th i | c l  vcar  o f  l i f c .  C)ncc  es tab-
l i shcc l  as  b rccc l ing  ac lu i ts .  inc l i v i t lua l  te rns  w i l l

retain the same ncst sites from year to year,
although somc wil l shift short distanccs within the
or ig ina l  sub-co lony  (Dun lop  and Jenk ins  1992) .
Thr.rs, the historical cxpansion of thc arca
occupied by the breeding colonies in Shoalwatcr
Bay must corrcspond to growth in the population.

Thc observed range extcnsion of thc Bridled
Tern in south-westcrn Australia is considered to
bc related to occanographic factors. Specifically,
thc long tcrnr trends in thc bchaviour ol the
Lccuu'in Currcnt havc prcsurrably cxpandetl the
t l i s l t thu t io r t  r ' f  th r  ts r i J led  T ,  rn  :  p r t .1  spec ic :
(Dun lop  and Wool lc r  1990:  Wool lc r  d /  4 / .  i991) .
Howcver .  l i t t le  i s  known about  thc  popu la t ion
b io logy  under ly ing  ra rgc  cx tcns ion .  A  band ing
studv which bcgan in rhc 19t12/l i3 brccding scason
nou, provicies somc inlor mation on the cxparrding
Br ic l led  Tcrn  co lonv  o t r  I ' cnsu in  Is land.
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STUDY AREA AND METHODS
l h c  l o c r l i l ) n .  p h ! \ i ( , s r a p h \ .  l c r c l i r l i o r )  r n d  o r n i ( h ( ' t o g )  o f

I 'cnguin I \ l t r l r (1 $,r \  dc\cf i l ) rd in Duntop rr  d i .  t98S. Thc
Br i r l l :d Tc|n brccdrng rc i rson iv ls  lnahscd in \onrc dctai l  in
l )LIr lo |  rncl  Jcr) l ins l r )91 an( l  rhr t  prpcr a l ro inc ludc{t  i l
d r \ c r l P l r ( ' n  o l  t h e  n o n h c r n  \ r u d \  c o l ( ) n \ .

Br lofe Ihc 1( l f f isg hrccdi l lg  \ t l \oo.  thc Br i r thd Icrrr
. o l i ) n \  \ i r \  t o r c  o r  l c s \ . o n l i r c d  t { )  r h c  n ( J n h c r n  I n d  n ) L r t h c n t
pl i r l r r r \  i rn( i  thr  t i t l l | \  \ l { )pc\  Slnce thul  l in tc.  thr  colonv hi r \
. \ t r i r n ( l r ( l  L n r o  \ a n d i . r  h u b i t i r l \ .  i  p u r  r r c L r h r  l h c  s o u r h  c a s t c r n
( l L r n .  \ l ( ) l r .  i r n d  t h c  t o | l h ( ) l ( i  l r c l l .  u h i c h  r \ l r I d \  c l \ l w l r d s
r(r \ \ i t r r l \  rh.  rd i Ic . r r l  n l r inLrnd.  Thc nalur : r l  \e lctat ior ]  hcrc
L\  ( loJ ra l rd l r \  u l i i rn!  Sca Sprnlch nl i r rgdl l r r  r i r (  r l / , r t ,1/ r f
Nrrh \ r . r t l r rcd c lurrr t ) \  o l  Spin i fe\  t ) r r i l f f  r r r8 l l r t l l l . \  Lrrrd
I J . r \  \ r i l r l r u \ h  R h u ! , t l n  h t u t I t u . 1 ) i l | l \  o l  t h r  r o m l ) o l o  r r r c i r
r \ f r . .  u n { r l  r c c ! n l l \ .  r ( , \ c r r d  r \ l t h  b u i l d i n g s  o r  N c r c  l r a s s c d
h L L t  i L r L  r r o r  . r l  \ r t | i { i | l \ \ l i r s c \  ( ) l  r f ! c ! c l i r l i ( ) n .  I I u I n l I  d i \ t u f l )

, l r  r .  . . r  r r r r .  I  r . , l r , , . l  r I  r . . J r L  \ L : r r : .

I l i r l ! l i n g  o j  l ( i u l t  I l r i d l e L l  T c r n s .  J r L r l l i  i t n d  l l r d s l i n g s  i n  t h e
f ( ) r l l r r r r  \ u l )  c L ) l t ) | \  n u d \  i  f l  ( l . r r  l ) l ) c g r n d u r i I g l h e  l 9 s l / 8 i
l r . r ( l L r !  \ . i r ! ) | .  1 l  r . \ u l l r . ( i  j n  r h i \  a r c i t  i n  t h c  l 9 3 6 i i i 7  s ( i r s o n
(  ! .  , L l r r r  r  l r ) L L r  \ . . r  b f . r i l ) i I r ( l  h i r s . o n t r n u c ( l  l o  l h e  p r c s c n l
l l L l , ) . L l . r l

I h r  . i l I r L L r f  i L r ) r l  h r r d i r !  n r c t h ( x l \  r c r r  r i f \ r r i h c d  l n
l ) r L n l , , 1 r , r r ! l  J ( n l i n .  l 9 9 r  I l i  ) d i n !  o l  B f i d l c ( l  l c r n s  i n  t h e
\ i u r l r . r r  \ u l ,  r ( i l o | l \  r L r r r  r r i r h i r r  l h .  l ( r n r l ) o l o  ( l : i S .  l )  t ) c g a n
i i  l l r .  l ' r S ( ) ' ( l 1 r . . r \ ( , r  N h r I  l h r  l i r \ t  p l i f  * r \  ( ) b \ c r \ c d  h o l d r n g
r L  l ) r e ( ! l i r !  l . ' r r l r ) r \  \ i l h i n  i l .  S i n ( c  l h i r t  t i n r c  l c r n \  ( r ( : c u l \ i r r r
r l l l \  r L r . r L  h , r \ .  h . f r  c r I r u r e l l  r o  r i n . l \  ( l L r r i n g  h r I ] d i n g  ( , p c r u
l r . r ) .  \ l ( \ l  ( ) l  t h c  \  r L l l  L L n r b c r  r ) l  l r r n \  i n  t h i \  r t r c i r  q c r r
. i L l ) 1 r L r ( ( l  r n  l h r r  \ . r L '  r ) l  i n ' i \ . r l

I J ' r ( l l . ( l  l . r n \ \ \ i r h i r )  r h l j n o r l h r r n \ u b , . o 1 o  \  \ \ c r c c | p t L r r c d
i r r  r i L n r l , i n r .  \ \ r r h o L L l  r c l r r c n r r  l o  n r r r k c ( l  \ i l c \ .  A t  a  r c s u l r .
o n L \  r  t r i l ) ( ) r l r o |  ( i l  r h r  p r c \ i o L r \ l )  n r r r l r r l  l c r n \  l r ) I n  | \ ' i l h i r r
l l r  \  l r . x  \ ( ) u | | t  l r c  ! \ t ) c c l c d  t o  l ) e  r c  p r u f c d .  A ( l u l t  a n n u i r l
' r L r \ r \ i r l  r L t c \  L n  r h f  n ( i r r h c l r  r r ) l ( ) f \  \ \ e r c . \ r i n r r l c d  L r s i r !  t h c
\ l . l h o d  I  c i r L . u l r r i ( r n  o l  N r c h o l l \  u n d  W o i n r r r k i  l ! u 8  l h i \
u \ . \  r h .  r i r r i ( )  ( ) l  l h f  p f r c c r r r r g c  ( , 1  l l r d r ! i ( t u L t l s  k n o \ \ n  r o  b e
r l i \ c  ( " , ,  K  I l l , \ )  j l l  \ L r e c r \ s r v .  \ f r f l \  i n l c r \ a l \  r l r c r  i ) u n d i n g .- l h .  

c \ r i n r i r l c , r l  r ! c r r g c  r f i n L r l l  p c r c c n t r s c  s u r ' \ i ! : r l  i s
o l r t i r i r ) c d  b \  t h e  l ( r l l o $ i n s :

l 1 r 1 r  . ,  ,  K l l l \ l \ i ' r  " K I I l , \ 1 \ r i )  " K I l J A l t r r )
1 \  l )  K l l J , \ 1 \ ,  L l  K I l l , \ r \ r l l  

-  '  
, , ( l l J , \ ( \ , \  l )

I h c  l s s u n r p r i o n \  u n d c r l ) i n g  t h i r  r n c l h o d  a r e  o u t l i n c d  i n
N i e h o l l s  I n d  \ \ { ) i n u r s k i  1 9 8 1 1

RESULTS

F' r ( ) rn  thc  beg inn ing  o I  th is  s tudv  in  thc  1982/83
brccc l ing  scason.  thc  a rca  occup icd  by  thc  Br ic l l cd
Tcrns has exparrdecl prctgressivelv. Figurc I shows
thrcc  s t i rgcs  in  thc  cxpans ion  o f  b rcec i ing  arca ;
dc l ineat ing  thc  s i tua t ion  in  l9 l l2 /83 .  198( r / t37  anc l
1992/9-1. All arcas wlrich travc bccn occupicil have
rcn l r incd  so .  Thc  co lon iza t ion  o l  lhc  southcrn

I : igrr rc I  ,Vl l2 o l  P?|guin ls lud.  shot ingrtu l i \ t ih t l t io t t  o l
Ilt,! Bridlcd Ttnt bru tng calont in tlt( l9El/it.] \tuson and
tlt,: udditb,ul tt ts o(ut)iul ul) b l9Eh/87 nd thu l.)t)2/9.1.
,11w, \hor ut tlr knutions o.l tlt! .}l.) s!ud\ aru:t: th(
Ntr '  to n Suh-( .no| \ '  t | td !1f t  S.)uthon .Strb coknt

sub-co lon l 'began in  thc  l9 l ]9 /90  brccd ing  scason,
u r l l r  I h (  n u m l r ( r  ( ) t  l c r n \  r r L ( l l f l i  g  t c r r i l 0 r i e .
incrersing r.apidly in thc two ycars 1991/92 and
1992/93. Recently. about 2-5 pairs of Bridled
Terns wcrc obscrvcd on [rrecding territories.
in two groups. within the southcrn studv area
( F i g .  l ) .

Fortv-four of 603 Bridlcd Terns bantled as pull i
or l lcdglings ir thc northern study colony have
bccn recaptured irt lcrst once in subsecluent years
within this arca or lrom thc southern study area.
In totzil thcrc were 53 known-age recaptures,
because some lcrns \l,( jre recaptured in morc than
onc vcar. Tcrns Irom one to seven years of itge
wcre recaptured. In F'igure 2. the bars rcprcscnt
thc nunrber ol terns capturcd at each age
standrrdizccl for thc number bandcd and avail-
able for caplurc at that allc. cxprcssccl as a

-  
: r ! u i u r  l r L , . . r r ,

i:-=::: a.: !r
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AGE CLASS {Years l

i.:l I !inr-"T s,.r (, oi!

l : i lLr fc I  ! / r / r l  But  ( l tu \hot \ i  !  !h(  n luth(  in |or tune ol
\ ( r . ( ] r  ( / r . ) r r / r - . rL.  ( lur \ t \  in  t l t (  Bt i l l  l  Tnt  to lon\ . .  Ih(
t . . , , , , t t . , . - , t ,  t t ,  , , t t , , . t . . , , , t  1 1 . ,  ' t , , t  7 , t ' t . , , 1 t , , ' , , , . t  , , 1  t t , ,
I  t t ,  T l i t i t l .d b\  th(  to t l  nt totb.r  hat l  d l  u\u i tuhl? lo
t t t ) t r t t  ur  ruth t ! (  t tk l  (V)r( \s t t t  u\  t  t ) .kotagt .7tu ht \ f t \
i t t  t lk ,hdt  t l tut  t l ts t tnr | l t t l t  rht  tontr ihur i rn o l  knoxn-ugcd
t t  nt \  (ut) tut( t l  in  t lk  \ t ) f t l ton Sub-(olo \  u l  Sour l t rn Suh-
. t  on\  

' lhr  
tu) ta l r  eptut . \ l  dt  ru<h ulc dk g^\ \ t  dr^, (  th(

pclccntagc. This standardizatic)r] docs not allow for
m()rtality ancl thcrcforc thc proportion of young
b i rds  in  thc  s luc l l  co lonv  rv i l l  bc  cxuggcra te t l .

Figurc 2 shou's thut a snlall proportion of onc
anc l  two vcar  o ld  tc rns  were  prcscn t  in  the
co lon ics . - l  l r c rc  las  l  marked pcak  w i th  t l rc  in f lux
o l  lh rcc-vcar  o ld  l c rns  in to  the  co lon l ,  a rcas .
par t i cL l l : l r l v  in to  thc  cs tab l i shcc j  nor thern  sub
co lony .  Four - ; -c l r r  o lds  rverc  p ropor t ionatc ly  l css
in rpor tao l  in  thc  cs tab l i shcd sub-co lony  bu l  thcy
$c tc  ln  iDrp( ) r tan t  age c lass  amongst  thc  tc rns
es tab l i sh ing  thcmsc l \cs  in  the  recent l ) '  occup ie t l
sou lhcrn  sub-co lOnv.  Knorvn-agc  te rns  o lder  than
l l ve  I 'ears  wcr ! '  no t  p tcscn i  i l  thc  southern  sub-
cokrttt ' .

Dur ing  thc  s tL rc lv .  I  . l f8  ac iu l l  Br id lcd  Tcrns
werc  capturcd  in  thc  n r t r th r : rn  sub-cokrnv  and
\ L I \  i r \ i l l l . l l r l (  l  l  r r ! . 1 I l t u r \ . .  i r t  l c i r . t  o l t ( 1 .  i n  { u l r -
sc(luctl l vcurs. 

-l 'atrlc 
I shorvs the nrtrnber bilndcd

ln  cuch sc i rson and thc  nunrbcr  known to  bc  a l i ve
r l  thc  vc l rs  l i r l l o tv ing  the  band ing  vcar . ' l ' hc  da ta
Ior thc adults blrndccl in the 1982/lJ3 scirson ltrc
shown in  lhc  tub lc  bu t  \ \ ' c rc  no t  uscd  in t  t l l c

ca lcu la t io l r  o f  n rcan annua l  s t t rv ivu l  bccausc  o f
thc l irur ;--car trreak.

' l  
he  o l t l cs l  l cnrs  p rcscn t lv  known to  bc  in  thc

co lonv  wcr  c  bar rc lcc l  as  adu l ts  tcn  vca ls  auo (Tab le
l . ) .  l t  i s  un l i ke l l  lha t  thcsc  l ) i rds  $crc  l css  th i ln
l l r f t  (  \ ( . r r \  , , l r l  r t t  r . r r n d i r t s .  ' , '  I h t  i r  n t t t t t t t t t t t t t  l r t c
wou ld  bc  th j r tccn .  Us ing  t l re  resu l ts  in  Trb lc  I  and
thc Nlcthod 2 calculi]t ion of Nicholls and Woinarski
(1983) .  thc  rvc ragc  annua l  sun iv r l  o f  a t lu l t
Brit l lctl 

' l  
crns was 1.i2.5 pcr ccnt. This woultl give

a rreun cxpcctation ol lurthcr l i l l  for lrantlcd at]ult
t c rns  o l  5 .2  _" -c i i rs  (N icho l l s  and Woi r ta rsk i  l9 t i l i ) .

DISCUSSION

Thc rcsults hrrm the rccapture of knou,n-age
tc rns  suggcs l  c l i f f c rcnccs  in  agc  s t ruc tL l rc  bc twccn
thc long cstablislrcd northcm sub colonv antl thc
rcccn t ly  occup icd  southcrn  sub co lon l ' .

Most  Br id led  Terns  appcur  to  rc iu rn  to  thc i r
na tu l  sub-co lony  in  thc i r  th i rd  yc i l r .  f )un lop  and
. lenk ins  ( l9c )2)  h i i ve  s l rown tha t  th is  genera l l v
happens latc in thc scason anci nrav not rcsult in
a brcccling attcmpt. Four-)'car olcl tcrns wcrc
rccordcd from ncsts lnd this was effectively the
f i rs t  b reec l ing  year  (Dun lop  lu ld  Jcnk iDs  1992) .
Thc thrcc-vcur ugc class proclucetl a markeci peak
in the nortj lcrn sutr-colotrV but four-y'.ear olds
wcrc  p ropo[ t iona te  l ] - .  less  represente t l  in  th is  l rc t r .
This suggests that there was ii prrti i t l  emigration
of young brccding-agc birds from the established
northern sub-colonv. 

-l 'hc 
rccapturc of tcrns fronl

t l lesc  agc  c lasscs  in  thc  recent l ! ' occup icd  southcrn
sub-colonv confirrletl t i lat this local cmigrilt ioll
wits trkinll place. l hc clorninant agc cluisscs in tlrc
L . t . r l ' l i . l r e J  r t r r r l l t e r r t  . u l ' - r ' L r l o n \  $ ( r (  \ ( i r r \  \ i x

TABLE I
' l h c  

n u l n b f r  o l  i t d L r l l  t s . i ( l l c d  I c r n s  l ) a n d f d  i n  t h c  n r r r l h e r n
sludv colon) e i tch sei lson and thc nulnbel  o l  lhe\c k lo\ \n 1()

bc ul r r r :  in  suhrcqucrt  lcurs

Brrrrding Nurnbcr
b ln( lc ( t  1

Sub\cqucnl  Ycr i r \

I  I  I  5  ( )  7  |  9  l 0

l9lt]/31
193(ts7
l9N7i l {J
I9Nf i / t9
I9il9r'90
1990,,91
l 9 9 l / 9 1

( ) l

l l ts
.t.t l
r5l
156
l l :
105

l0. l  N9
[5 76

t l  17
t l  1s

1 5  l l  l l  I  I  I  l
55  17  lS  16
t :  t r  1 7
t l  1 7
1 l
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and scvcn.  w i th  s t i l l  o lder  te rns  probab ly  a lso
il l lportant.

Ovcra l l .  thcsc  t rcnds  in  agc  s t ruc tu rc  suggcs t
tha t  a  p ropor t ion  o f  thc  th rcc  and four -ycar  o ld
recruits rvhich returned to the natal sub colonv
\ \L r t '  u l r i r l ) l (  l , r  \L (u rc  l  \  r (  (  d  i  r )  u  .  i  t  t  .  .  Pr ' .  sunr ; r l r l y .
t l lc cstablishcd colon_v was producing more
recruits than were necessarv to conpcnsatc lor
ac lu l t  n ror ta l i t v .  l cac l ing  to  compct i t ion  i i ) r  nes t
s i tcs  and par t i r l  d ispcrsa l .

Thc cstimatc Of thc l ivcrergc i innurl aclult
surv iva l  assumcs thu t  nonc  o l  the  losses  wcre  (h lc
to  cmigr i r t ion .  In  the  la t te r  seasons o f  thc  s tudy .
i l significant proportiorl of thc prcviously
trnnarkccl tcrns b{ndcd rvoulci havc bccn pre-
trcccling agc birds. Sincc sonrc oI these terns have
bccn shown to settle ult imatel)' outsiclc thc
nor thcrn  sub-co lonv  s tudy  area .  the  ca lcu la tcd
E2.5  pcr  ccn t  adu l t  sLLrv ivorsh ip  w i l l  bc  an  undcr -
csl irt l i l1c.

Thc 1982/83 cohort of tranded 1'oung was
known to havc a minimunr survival to rccruitmcnt
o f  36 .1 . l  per  cent  (unpub l ished da ta) .  Us ing  tha t
figure for brceding output. an adult survival ratc
of f i3.-5 pcr ccnt would producc an average
li ltt inrc rcprocluctivc ratc abovc replacement
lcvc l .

Thc observccl growth in thc arca occupied by
brccd ing  Br id lcd  Tcrns  wou ld  thcre forc  havc
trccn clrivcn by a surplus of young brccding age
terns in an environment where food availabil ity
was not l irnit ing population sizc. Altlrouglr the
co lon iza t ion  o l  t l r c  S l loa lwater .Bay  ls lands  must
have begun init iall! with immigration from
another  popu la t ion .  the  present  expans ion  cou ld
bc srLstaine,:1 u'ithout the recruitmcnt of tcrns
f ro r l  ou ls i t le  the  na ta l  reg ion .
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Band ing  Schcr rc .  Peter  Long.  Michac l  S lack-
Snr i th  and Dcc  Margc t ts  ass is ted  w j th  thc
prcpara t ioo  o f  the  manusc l ip t .
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