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MOULT AND BREEDING IN THE COMMON NODDY
Anous stolidus ON CHRISTMAS ISLAND

INDIAT{ OCEAN

I .  N.  DUNLOP

Biological Scie[ces, Murdoch University, Western Aust'aha

ReceiYed 16 lanuarY' 1936

Common noddies on Christmas lsland in the lndian Ocean were captured at a soclal

roost-during the breeding season and their primary moult and brood-patch condit ion was

eximineo. Earfy in the at iendance period at ihe roost (May), few noddies showed evidence

*"ilx.:*:';:l:liu"lin:lll'rui,]:yJ:y il:l!'';:[Yfii'",,l1"??1,i""i":j['ff;.J]lli,i-
i in"ius-fv. 

-t l,e number ot noddies iniubating peaked in early July when almost all breeding
;]i;;:;6;;; ' ;; i tu; t ins .orlt. Moult was'not completed durrng the .main .laving period'

eii i ' irqh ;;;ri,;*rtapp6o witn oreealng, it did not advance betond the third primarv in

;;;: i"rY;s ;; l;.;;; i i"6' ' iooo'"i. uo*"""i, i t 'nio |.""umed in birds with re-reatherins brood-
patches, many of which were |-"ut,n6 "ti i" i". in" extensive overlap .between moult and

6ie"Ji"q i" j i ,ry presumably correspdnds to a period- when the nutrit ional and/or energy

requirements for both activlt les c"n O"-rnet by the lood resources. However' moult was

arrested in pre-laying and incuoatrni"biio!. losiioty o"cu'"" ol the nutrit ional and/or

energy cost ol the early stages of the nestlng cycle'

INTRODUCTION

In most populations of lariform seabirds, the
basic mouli and the nesting cycle take place in
iliffircnt scasonal periods oi at difierent stages in
a oerioilic cvcle of moult and breeding lt is not
ur'r"n-mon ior moult to overiap the beginnlng or
"na ut tt.t" brecciing season but, normally, indF
uiJualt ore not invdlved in both activities simul-
i""i""tLv (Ashmole 1962, 1968, Harris - l97l'
DunloD 1985) .  However,  therc are a number or
popriuiiont ol gulls anil terns in which moult
ii irit .tt.nriu.lv in birds engaged in brecding'
iti i" poprtotioits include the Bridlcd Tern
it"rio ZiZ"tnuo in the Seychelles (Diamond

lgiOl uno the Lcast Tcrn Sterna antillarum tn

i . *^ ,  U.S.e.  (Thompson and Slack 1983) '  In

n,roulitions of the Common Noddy '4t?ous

. i r , i /Jat ,  bur t r  orer lapping anJ a l lernc l ing put terns

. i  . " " i i , t " , t  b lccJ ing 
-hatc 

bcen in fcr rcd f rom

l i " , i i ; ;J" i ; .  on Ascc"ns ion I : land (7 S l4 'w )

i i r .  t .p tu. . t .n t  o l  s .me pr imary fer lhcrs oc-

iuir.i ',ruting the nesting cycle (Dorward and

Ashmolc 1963) and this is also thought to be the

r i tuo i ion  on  A ldabra  (9"S,  46 'E  )  (D iamond

isii j . oor*o.a and Asbmole (1963) suggested'

t r o *  , . r u  l i l t l e  J c t a .  l h a t  m o u l t  u l t e r n a t c d  w i t h

brccr l ing  on  some is lan t ls  in  lhc  Nur th  A t lan t ic '

Therc ire conflicting views about thc situation

on ,h" Gulupogot (2'N, 92'W ) (Dorward ancl

Ashmole  l9 -63 .  D iamond l97 l )  On Chr is tmas

iri""a, i. the Pacific (2'N ' 157'W ), moult and

Ui i . . l i ng  te rc  morc  o r  l cs '  5epara te  ac l i v i t ies

eu i i v  in " r t , .  b fued ing  ' cason bu t  ucre  l requent ly

concurrent in individuals breeding towards the

"n,i of tf ' t" season (Schreibcr and Ashmole l97 l ) '

At Christmas Islanrl in the Indian Ocean (10'

25;s-. 105"42'E ) tho common noddy nests-from

"r.W errrlf to tl lc end of Septembcr (Nclson

iqij. clUron-Uitt 1947). The earlicst datc re-

;;;;;1", ' ; ' l  incubatins bird during tha vcar. of

ii",i:;liqisl was I April' Howevet' most laving

"ppJutt ," bc concentrated between May and

July.

l )
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.-  ̂ The 
sites 

^ch.osen for ncsting by common
:::t-,]19: 

"" Christmas Istand are redgcs on thc
f i r ( r rp r rou \ . . \ ca-c l i f l .  and  in lan t l  c l i fT " ,  an , l  i i i elo fk .  o l  ta l l .  n to , t :oon [o rcs t  t rcc \  un  ] (  coc i ta ltclraccs. Such sitcs are different trorl tt os" ur"Jby,thc spccics clscw,herc in its range ancl prcsum_
ably ate thc rcsult of preclation prcssure lrom lhernrmel l : c  Tr r rpu la r ion ,  o f  lanJ  . r iu . .  r  r , "  inu . . " r r_r b r . l ! ( \  o l  t l t c  b r c ( , l i n g . i t c  n t l k ( \  t h c . o p , r r a  o tD r h t \  o n . . l h e  n u \ t  i n t p r a c l i c r l .  U o " . r . r ,  r ' t r i i n gthc ,  n t i JJ le  o f  rhc  h re i r l ing  ,cason,  bc lwecn Mav
:1 ] r ( l  LuFu. ( .  nor ld ie \  lo rm qmaj j  f locLs  or  c luh , ,u r  \ \ r ) r c h  m t t t n g  r l i s p l u l .  o r . c u r .  o n  u n e  o f  t h csmJ. l l  D- . l chc \  o f  cura l  f Iugr r ren l ,  a ror rnJ  t  hc  i :_
l 1 : : l  l l l l r , .B r . r c t r ) . .  Hc re " r t r c  b i r . r "  engage  in
li ll "i i ii,, ji,lll :, " "lil: ::' T,? :?.,J' * i? " j;";,, I :| | r \  oc .cch  to  rngc . t l  , ra , ,  pcbb lcs  w l r i ch  u re  o re_sumi rDt \  \ ! \ ! l l owcd as  ar r  a i . l  t ( )  d igcs t ion .  Undcr
: i r l r r l le - :o. l ,J i t i9 ls.  i r  wr,  por. ibt .  rn .upiur.
noL l r  c \  i l t  t he  ( l ub  u . i ng  m is l  ne t s .

MITIIODS
Lily Beach rvas visitcd i[ daylight at jeast twicc

: : i : l  i " : k  f r , rm Februr r l  r "  .a r ty  Scprembc i
. r ' , 6 ) . . A t t c m p l s . t o  r r a p  t h e  n o ( l ( 1 i , , 5  b e g a n  w h c n
3: ,9 l i ! l : l r  

e , l  to  ruosr  on  rhe  beach in  May.
, tu , ' t , t "  

" , t t .  caprurc ( l  in  mi \ r_ncr \  sc l  ju . , t  above
tnc  t r r l c .  l rnc  i r l  L i l y  Be lch .  Mo, l  b l r . l s  uere(ap turcJ  in  lhc  f i rs t  2  l tou |s  o l  , Jay l igh f ,  dur inc
r rc  pcrk  pcnoL l  u l  a r r i va l  a t  thc  c lub .  l  hc  beac iwas no t  used fo r  roos t ing  a t  n igh t .

Thc  
,p r i rn . i r  1  mou l r  on  bor l )  w ings  \^us  \ (o t .c r l

u \ lng  thJ  mc lhor ls  o I  Ashmojc  t  l ( )6 r .  lq6 ]1 .  I  h isr s . s r . m t t i l t  t o  t l t c  m c t h L , d  u s c J  o n  t h c  A u , l I a l i a n
B i r J  B a n r l i n g  S e h c m c  m u u l r  c a r . . l ,  b u r  p c r m i r i
o c l l c r  n o l r l r u n  o f  d i \ e u n l i n u i t i e \  i n  l c r t l r c r  r u -
P lcu(mcn l  i  b i r ( l \  $ i thou l  a i t i r c ly  e rowinsp |1r r l r , rcs .  u ' rn^g  ( .N  l  [u r  ncu  ish  tea i t re i , .  tO ir { r r  { r l o .  \ { 0 r n  t c a l h e f \  a n d  |  . I  [ o r  i n l c r m c J i a l e
weal an(l age_

,. 
Jhc statc of the.paircd, thoracrc rrroocl_patches

was recordcd as folktws:

U - no brood_patchcs
I - brood_patchcs defeathcring
2 - brood-patches complctcly" de_

feathcred
-.i - brood-patchcs rcfeathering (pin_

lca thcr .s  emerg ing  f rom rnc  area) .

Standard bil i  measuremcnts q,cl.e takcn for
moi t  b i l i l s  hanJ lcJ .  Ht rwer  c r .  rh . . .  * " ,  no  .1 ,  i -(cn( (  o l  murkc( l  d imoIph i .m in  lhesc  chara , . . t c r .
r : r L I  t (  s . x  u l  t h e  b i r J ,  c r a m i n c t l  i s  r r n k n U r v n .

RESULTS
'fhe 

Lily Bcach ciub was occupied by common
::1di:: j'".rtl May ro Ausust rqss. ,{. aricmpi
w a s  m l J c  t o  c a p t u t c  b i r t l s  c r c r y  2 l o  J  w e c k s .
n( ' I I rng  o \ ( r  sc r r l .a l  da1,  whcre  ! l t ces i r r )  to  p ro
v r u e .  ! u )  a J c q u t r e  s a m p l c .  l  a b l e  I  r l i o w s  t h rnumb! . rs  o t  adu l ts .  sccon( l  lear  b i rd .  t l  p1  anc
JUVcnr tc \  {ycar_  l )  h rn , l l c t i  Jur ing  f i re  d i f fe ren t
L lL , i I rg  fc r io ( l \ .  Secon, t  ycur  { l  r )  b i rds  werc
or . l rngu l :hed I ronr  a t lu l ts  by  the i r  wh i tc r  and lessocnncd (a f .  the i r  pa le r  o rangc  gane co lour .  by
j - - l ' 1 i :  \o icc  and f lom juven i les ' ryca i  l t  hy  la rgcrn l r  mcusur (menr \  anL l  mou l t  in  thc  p r im i r ie . i

, .  ]  l i l .  
* , . ,1 .  no  .  r (c lp lu lc \  u r  s ighr ings  o l

oJn( led  no( lJ ic \  r . r i th in  rhc  Igg5 s ra :on .

Thc .  Pc^rqqn lxgc  , r f  l r lu l t s  capLutc ( l  rcmaincd
l r o u : 1 d  , , U , n c t '  c c n t  i n  M a y .  J u n c  a n d  J u l 1 .  d e _( ' l I rng  ln  thc  l i l s t  \ample  dur ing  Augusr .  M 'os t  o f
r f l c  n l rcs  us lng  lhc  bcuch a t  th i \  t imc  \ \c rc  )oung
] i :T  lh ,1 '  

year  and lhe  c lub  uas  nu  longer -bc ing
\ r j r t e ( l  b y  c a r l y  S c p t e m b c r .  I  h e  0 n l y  t u o  a , l u l r i
c i ln lu rc r l  tn  Augus l  $  c r (  no l  u . ,cd  in  t l l c  fo l lo \^  ing
ant l ) \ rs -  Secot rJ  ycar .  b i r t l s  r rL . rc  p ru ,cn t  in  May l
JUI (  und car ly  Ju l r  hu l  wcrc  no t  recor ( lcJ  lo_
wards  the  end o f  thc  scason.

TABLE I
"'; ltqTrii"i!]ii, J,.":'?,i.,y;,\l;,,.i,lj,t1;:,H'.;:Ti: "

Autsu\l  Iq85. Slrmtl" pr"p,, i .r ioi . '  tn f ,arenrhe<is
Mav
10-12

J  une
2l-24

July
12-11

Jul],  August
2',7 24 Total

Adulls
2nd Year
Juvcni lcs
Total

2

5
7

0
1

2
2

24
I
2

27

32
I
I

31

108
4

l 1
123

( t + )
(Yr  l )
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Figure l .  7/re pr,P'| i t ions ul alt l t  ( \ 'mmnn Noddi(s in
'  

l , ' t t r 'suntples Laui lu "n Cttr istma\ I t ldnd La-
't*i"i 

tiov an(l- lul!- v)hich had no btootl'oolitnt 
(ti), deleathering btoo(l purLhes (1)'

' lL, l lv 
deleather'  d brood port l tcr (21 "r n'

leai lrcr ing broad Patcltes / l)

Defeathcred brood-patches arc gcneral ly in-

. l i ; i i ;  of bitdt .nlaged in incubation and

Ui""Ai"e. Dorwarcl ari<] Ashmole (1963) found

ihot in io-mon nod.lies thc brood-patches wcre

well-cleveloped in incubating birds but had begun

r.i.ult.t ine in onc bird tith a newly hatched

.-nl. l. i . i"a-ai.. with oldcr chicks had advanced

i"i. 'Jr.t.t i* of tft" brood-patclres Thus birds with

hro . , , l -pa tchc '  de fca thc l ing  lcunJ i t ion  l )  o r  com-

n i " r . i v ' , . t " f " r t t , " t "d  tcond i t ion  2 t  c rn  he  assumcd

io Ui incuUating. Noddies with rcfeathering
broocl-patchcs may bc either rearing chicks or

havc completcd an-unsuccessful breeding attempt

F icure  I  'h , , \ \ s  th (  s ta tc  o l  lh t  b rooL l -pa tches
in -n i , l r ' i i . .  eaught  on  [uur  d i f f c ren t  oceas ions

i t ' , tuuc f t  r t , "  seus ' t ,n  ln  Ma1.7 l  pcr  ccn t  o [  dd l l l t

noJr l i i s  ha . . l  yc t  lo  . lq \e lop  brood-patches '  whr ls t

rh .  t .mc i ' t . l i r  had  t le fca thcr ing  brooJ-patches
ar rd  wcre  pre \un lab ly  in  ear )  incubat ion  louard \

i r r . I  .n . i  . i r  JLrne ,  ncar lv  h ; l f  o f  thc  adu l ts  had

io i , l  . ce t  un , l  b1  miJ -Ju ly  t l re  ma jor i t y .o f  b i r t l s

, tu . l i . i i " t  e rc  engugeJ in  incubat ion  or  ch ick  care '

I n  r h e  h s t , a t l r t i .  o r  t h t '  e n d  o f  J u l y '  a L l  a d u J t s

huJ  b luur . l -na tches  uh ic l r  uc te  Je lca thr : r ing  com-

oictelv defcathcred or refcathering, indicaling
'po t r - l i v ing  

5 lages  in  thc  rcpro( luc t i ve  cyc le  Many

[ iJ ,  i iu . t " l r t ' o " .o tp lc te t l  incubat ion  a t  th i :  t imc '

i i i . i . *ut no cvi<ience of non-breeding adults

, i inn  r f , r .  L i l v  Beach c lub  ( i .e  a l l  nudd ies  w i th

"A" f i  p i " rn .g"  had Jevc loPed br t tod  pa tchcs)  .On
ihc Udsis of brood-patch dcvelopment' peak lay-

ing in 1985 was apparently around eary July'

F icure  2  , l tows rhe  propor t i ' Jn :  o f  b i r t l s  uh ich

rverc  b rccd ing  ( i . c .  u i ih  b ruod-patch  cund i t ion  I

or 2). in moult (i.c. grorving fresh primaries), or

engaAe. l  in  bo th  ac l i v i t ies  About  l8  pcr  ccn t  o l

" , t i l i s  werc  invo l leJ  !n  b rccJ ing  or  mou l t  in
p13y .  ;1  uh ich  t ime on ly  6  pcr  ccn t  wcre  en-
grgcd in  bo th  ac t iv i t ie '  concur ren t ly

( N = 3 2 )  ( N = 2 a )  ( t a = a 2 )  ( i = l l

Firurc 2. frc pr^p,,rt ions , ' l  adulr Cnmmon Noddies in' 
l 'nr samplet cauNltr un ( lvi:tmas Il land be-
tv)een May and JuI! Nhich were breeding (B)'
nloultins (M), or hoth (B + M).

' l ihe proportion of birds breeding increascd to

a oeak in ihc mid-July catch and then declincd
as more birds moved into the post-breeding
(brooLl-patch condition 3) catcgory. By the end

of July about 90 per cent of adults, including
most br ecding nocldies, were in wing moult Thus

in common noddies on Christmas Island in the

lndian Occan, the early basic moult almost com-
p lc re ly  o rc r ' lup '  thc  b rcc . l ing  sc i l \ r )n  A l  t l re  be-

g inn ing  o f  thc  per iod .  b reed ing  an t l  ac t i ve  mou l t

in tl ie iamc individual was uncommon but, as the

scason progressecl, all birds commcnced moult,

inc lu . l ing  t i ro .c  cngugec l  in  lhe  nes t ing  cyc le  Tn

the  mi . l - lu11  5amplu .  c l ( ' se  to  thc  pcak  in  lay ing '

almost all trrcccling noddics wcle also in primary

moult.
' lhe influcnce of thc stage in the nesting cycle'

as indicatecl by brood-patch condition' on the

n iner . t t  o f  p t imary  mou l t  i s  shoun schemat ica l l y

in  F i^u t .  3 .  tn  a id i t ion  tu  u  scasona l  in f luence

;; ;;""-;;";"t*" of noddies concurrentlv breed-

jns  anJ  mou l t ing .  the  fo l lo$ ing  p l t te rn  eme. rges '

Pr ]marv  mou l t  in  p re-brced ing  or  incubat lng  0 l ros

iu iooJlpu,.r , r .oni i t ion 0.  I  and 2r only adranccs

i ; ' , l tc ," ; ; ; i . i i " ;  r ' f  thc thir ' l  pr imarv,rPf)  , I f
Pl  i s  rco laccJ  cur ly  in  thc  se i l son  or  car ly  ln  Inc

'  ' .  ,  . - - .  , ^ d .  T w o  e \ a m p l e s
nes t ing  cYc lc  the  mou l l  l s  u r tLsrL

of this rvere recordeo'
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2

2

, . . l r r  
b i rds  w i th  re lca thcr ing  brooJ_patches  lcon-

l j l '1"  
l l ;  which mc) inetu.rc. fairct  b; . ; j i ; ;

br r r . i s  o r ,  thorc . rear ing  ch icks .  p r ima ly  mou l t  uJ
: : | . c , :s  

bcyond rhc  rh i | i t  p r imr ry .  ihe  h ighesr
nr ,ou l l  5c , ] rc  was 54  fo r  a  h i r , l  cap turcJ  in  junc .
I  n rce  r l r rd -s  cupturcJ  in  Ju ly  s l toucd mou l t  wh i (h

sen iL  cd  I ron l  thc  gcnera l  sc r ia l l l  r l c ,ccn t lcnr
Pr l tc rn .  (F igurc  .1 r .  fhcsc  adut r  te rn .  wr lh  rc_
rer lncr |ng  bruod-patc l te \  had ac t i rc l l  g ro$ ing
pr in r r r ies  a t  two po in l \  on  the  \ . \ ing .  Two ind i
v r d u r l s  h a l  P l  a n d  p l 0  b e i n g  r e p l a e c J  o n  h o r h
l l "C ' . "1 {  lhe  o lhcr  wr ,  g rowing  p2  as  ue l j  r ,
r4  and r ) .

^ O r r l r  t l r . . s i n g l e  b i r d  w i t h  a  p r i m u r y  m o r r l t  r c o r e
o l  )4  \ ^a \  re ( .o rJcJ  a \  rep lc . . ing  sccondar ics .  I  h is
rs conslstcnt.with thc normal pattern in gulis ancl
terns, in which most of thc basic moult ioincides
wi th  the  rop lacemcnt  o f  the  ou ter  p r imar ies
(Ashmole  1963) .  The remainder  o f  ihe  bas ic
n]oult in noddies on Christmas Islancl apparently
ta lcs  p lacc  ia re  in  l l r c  b rceJ ing  sc lson.  Conf i rm_
at ron  o f  th i j  wouL l  neccs . i ta tc  o lher  n te thods  o I
sruoy.

P4 P5 P6 P7 P8 P9 P1O

P.] P4 P5 P6 P7 P8
N

' lh is  
d iscont inu i ty  ind icatcs arrested pr imary re_

placcmcnt  in  t l te  currenl  season.

This probably inclicatcd a pcriod of a[rcst in the
f r rmi r rv  n )ou l t  o l  the  prc r io r r "  sc i l son-  Another
t r l rd  r ! r rh  u  J r lca thcrcd  bruod-patch .  cap tured  in
J l rn ( ' .  sno \^cd  thc  con\e Isc  p i t l t c rn  on  bo th  u ing5:

DISCUSSION

. Both blceding and the basic moult impose
increased nutrit ional and/or cnergy costs (Rahn
and Whittow, 1984). probably for this reason, the
two activit ics rareiy occul. in tf le same seasonat
periocl or concurrently in thc samc inclividuals.
On ly  under  unusua l  eco log ica l  cond i t ions  cou ld
nroult-breeding overlap confer selective advan-
tages.

In  common nodc l ies  on  Chr is tmas Is land,  the
early_basic moult ainost completely overlapi the
breeding 

,pe riod, ancl pr-e-breeding ancl incu6ating
b j rds  w i l l  mou l t  the  inncr  th ree  pr imar ies .  Th i
repiaccment of the outer primaries takes placc
once the brood-patches are refeathering ancl
probably begins soon aftcr the hatching of chicks.
Reaching this stage may releasc both parents
lrom the nest for longer periods, allowing them
to forage freely and improve their nutrit ional
status. In thc Bridled Tern on rhe Scychelles, the
onset of the primary moult was syncltronised
wi th  the  t imc o f  ha tch ing  (D iamonct  1976) .  In
this species-population, howevcr, the breeding
cyclc was aseasonal ancl sub-annual.

FiSurc J.  f / , "  pr imarv maulr  r !arp5 ! tcncrc l i5cd lor  bot l r\ r u ) r 5 ) . o t  , , d , ! i . t  t r t r t t  n u  b h v l  p o t , . h c s  t 0 ) .
delpa t.r.inl brootl po!,.ltcs ! I t, I ompte!pl)t Jc_
t,.aUtprcd brt,,d parcttet 121 and rilcartrcrint
Lrro,,d pat. ttcr (Jt. lully grcwn lresh primane:
arp . .  ro5rhat t  hpd.  atr ively Er, ,wn pnmurtes
uat, t tpd. .and pr imartc:  kplated in t l t? p y i_
' 'u t  m,,uI t  r ) ( tc  indi .otcd bJ a h, , r i4en1ai  11n".

One pre-brceding bird in May had the following
pattcnt on both rvings:
PI  P2 P3
0 0 0

P I  P 2
N . N

P9 PlO
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The ab i l i t y  lo  rep lace  the  inner  th ree  pr imar ies
early in thc scason and whiist engaged in in-
cubation nray relate lo the relatively small size
of the feathers and the low nutrit ional cost in-
\olve.l. Alternatively, it may be possible to shed
thcsc primaries without affecting fl ight and forag-
ing abil ity. The repiacement of the larger outer
primai' ies may onl), occur rvhen the breeding
aclults are free from the most nutrit ionally de-
nan(ling parls of the nesting cycle, namely egg
produc t ion  and incubat ion .

There are markecl seasonal changes in sea
surlace temperaturcs around Clhristmas lslantl.
An rnalysis by the Abbott's Booby Monitoring
Progranrme suggests  tha t  the  per iod  f rom Dec-
ember to March. the moDsoon period, is charac-
terisecl b1' high temperatures and, presumably,
low marinc procluctivity. During the season of
thc tlade winds, from about April to October or
Novembcr ,  thc ra  i s  an  in t rus ion  o l  coo le r  water ,
prcsumably from cleeper layers. The clecline in
sea surlace temperaturc is progressive, normally
lvith a sharp drop to the lorvest point in October
or  car ly  November  (J .  T ran ter ,  pers .  comm.) .  l f
l l r c  , ' b \ c I v c J  i n t I U * i o n  o f  c o o l e r ,  m o l e  n u t l i c n t
r i ih  r ru tc r  in ro  thc  .u r facc  la lc r r  inc lcase< pro-
(luctivity t lren it might be related to the seasonal
t im ing  o f  mou l l  anc l  b reed ing .  Both  ac t iv i t ies
nray clcpend on food resources such that, early in
the scason (May), the najority of birds neither
brced nor moult ancl very fer,v engage in both
cycles concurrently. As thc season progresses,
Iood availabil ity may inclease and rnore noddies
produce clutches ancl commence primary moult
presumably because tltey can now support both
activit ies. Presumably it is advantageous to com-
plete both tlre nesting cycle and the moult during
this favourable period. Howevcr, moult is con-
s t ra ined by  the  nu t r i t iona l  demands o l  the  ear ly
stagcs of the nesting cycle. lf the peak in laying
during early July reported in this study is con-
sistent froln year to year! then nost f ledging
weuld take place in late September and early
C)ctober, closc to tlte suspecied period of highest
marine productivity. This rvould maximise the
probabil ity of post-fledging survival, a crit ical
period in the biology of most terns. The Juty
pcak ,  howeler ,  d i f f c rs  f rom the  May t im ing
suggcs ted  by  Nc lson (1972)  and Gibson-Hi l l
( te47).
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