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Survival among Birds of the Understorey in Lowland

Rainforest in Papua New Guinea
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Recap tu re  ra tes  o t  b i r ds  ne t t ed  a t  B rown  Rve r .  Papua  New Gu inea .  a re  anaysed .
Newly banded b rds have a much ower recapture rate than birds banded one year or more

Recap lu re  ra l e  o l  new  y -banded  b i r ds  l s  owes t  l n  t hose  w i t h  h i gh  b reed ing  success  and
arge clulches (n'rost ly hole neslers) and highest in those with ow breeding success and

small  c utches (moslly open nesters). Nectarivores appear lo be as sedentary and long_

ved as insecLivores. Surviva rate increases n the second year lrom bandlng and cirops

a f l e r  t he  t t t h  o r  s i x t h  yea r .  Ra te  o l  r ec ru i tmen t  i s  es t ima ted  a t  10 -20o i ,  annua l l y  The

resu l l s  a re  s i r n i l a r  t o  t ha l  l o r  o l he r  l r op i ca  f o res l  a reas

l : f \  (  l ( )8 ( ) )  con t i ra r -c t l  the  longer i tv  o l  passcr inc
b i r t l .  in  t rop ica l  a icas  l  i l h  those in  thc  l lo la rc t i c ,
l - r r  ana l rs ing  rcc r t rc tv  tcco [ t l s  o f  bant lcd  h i r t l s .
I i c  s la tcd  tha t  i r t i l i t i t l ua ls  o l  about  50  spcc ics
r r l  passc t - i t t cs  ha t l  : r . r t r  i r  ed  fo t -  \ cvcn  or  n lo rc
vcar r  l f t c r  banr . l ing  in  c i l c l l  o f  { t l s t ra l ia .  t lu ropc
. r r r l  Nor th  A t l t c t i ca  c ic t t  though a t  tha l  t ln re
t l rc  nuntbc ts  o l  b i r t l s  bandec l  in  Aus t ra l ia  was
on l r  o rc  hun i i rec l l l t  o l  t l l osc  bandct l  in  cach o l
thc  ( ) thc l  l \ \ ( r  co l t l i t l c l l t s .  

_ fhc  
Migra torv  An imal

Patho log ica l  Sut rc r  i t l  As iu  ha t l .  in  on ly  c lcv r ;n
veur - t .  v ic l , l cd  t \ \ ' c r t l  passer inc  spcc ies  w i th
i r r i l i v idua ls  sur l i r  ing  n lo rc  thun sc lcn  vcars
a f t c l  b a r t d i n g .  I t r  N e u  G u i n c a  F i l e w o o d  ( 1 9 7 1 )

rer )o r te ( l  a  hkh  s i r rv iva l  ra lc  an( l  a  s t rong f ide l i t y
to  l c r r i t r r l v  

-anrong 
b i rc ls  o f  a  lo rv land fo tcs t

D lo t .  Bc l l  (1971)  bandc t l *  s ix leen b i rds  in  one
. .1 , ,u  , t  u r , "  montunc  l t l ca l i t y  in  Ncw Guinca in
l9 i r7  an t l  Dr  J .  M.  I ) iamond.  unawarc  o f  th is .
rccapturc r l  l i vc  o f  the \c  in  a  s ing lc  day 's  nc t t tng '
u \ac t l \  1 \ \o  )ca l \  la tc r .  A t  B to \ \ l l  R ivc r .  Ccnt ra l

'  I lanr ls  usct t  \ \erc pr( ' r i ( lc( l  b!  thc Au\ t ra l ian I l i rd-

bln( l ing Schtmc, l ) i r is ion of  wi ldt i fe Rc\earch.
( s l R o .

Prov incc .  I ra l rua  \c \ \  ( ;u1nc i l .  l l t t c f t t t l t ten l
b t rn t l ing  has  occut rc t l  s incc  1962 an t l  s t rmc |  500
b i | t l s  ha !c  bccr t  bant lcd  in  a t  l c ts t  l i ru t  c l i l l c rc r l t
s i t cs  spr " :ad  orc l  s ix  knr .  Dcsp i l c  th i \  sPora( l i c
c t ioa t  l ( rng- tg tn r  r -ccorc t i cs  inc lu t l c  sc lcn  spcc ics
r t  ( ) \c r ' , c \cn  \ca t \ -  th rec  a t  s ix  )c i l l s  anc l  l i l t t r '
i r l  l i \  c  vc r r \  {  Anon.  l ( )71  .  I ( )77 .  1978:  pers

I  p rcscn t  hc lc  in fo rnra t ion  t tn  surv i ra l  t l l  b i rc l :
nc t te ( l  I ronr  Ju l1 ,  1975 to  Ma[ch  l ( )713 a t  the
l h l c c  M i l c  h x p c r i n r e n t a l  l ) l l r t .  B r r l w n  R i r c t

StudY Arcl and Mcthods

Thc r ludv  urca  a t  Ih rcc  Mi lc  l i xper in rcn ta l
Plol \e'as 1.5 ha antl u' its cotcreci in lorvlantl
t rop ica l  fo rc \ t  w i th  cncrgents  to  40  m h igh '
bo t in t l cd  on  onc  s ic lc  by  thc  H i r i lano  H ighway.
rvh ich  cu t  th rough a  la tge  cxpansc  o f  rc la t i vc l l
L rn t l i s tu rbc t l  f t t rcs t .  Ra in fa l l  a t  th0  Forcs t r .v
Sta t ion .  4 .5  knr  away.  averages  2  010 mm

annua l lv  w i th  most  fa l l i r rg  be twecn Dcccmber
: r r r d  A n i i l .  f h c  \ c q ( l u t i ( ! l l .  . l i m . r t c .  a n . l  i n f " r n t u -
r ion  r rn  l l t c  c i , '1 , 'g r  , ' l  l l r c  h i r t l '  a rc  r l c ' c r ih r " r l

c ls , : \ \ ' hc re  (Ue l l  1982b.  1982c ,  1982d)
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I )u r ing  nr l  n ra in  s tu t l y  f rom Dcccmber  1975
to  No\cnrbcr  1976.  I  nc t te ( l  rcgu la r ly  fo r  a t
l cas t  150 nc t -hours  pcr  month .  (Onc ne t -hour

onc  l - l  n r  mis t -ne t  sc t  ncar  g round lcvc l  wh ich
uas  opcnc t l  fo r  onc  hour . )  F - ro tn  December
1976 to  No\cnrbcr  l ( )17 ,  I  nc t tc ( l  lo r  100 nc t -
hou ls  1 ' rc  r -  n ron th .  bu t  a lso  cxpandcd thc  numbcr
o l  nc t -s i tcs  in to  add i t iona l  a rca \ .  Nc t  s i t cs  \ \ 'e rc
fc -qu la r l \  ro ta tc ( I .  bu t  a t  a  n ruch  lowcr  ra tc
du l in -q  thc  sccond ] rca f .  Ia lso  nc t ted  ou ts ide
lhc  \ tu ( ly  pcr ioc l ,  f ronr  . lu ly  to  Novembcr  1975,
a  ( l  l l onr  l )ccenrbcr  1977 to  Murch  l97 l l .  invo l -
v ing  abou l  100 ne t -hours .  A l l  b i rds  caught  wcrc
b i tn r . l c r l  * i th  bands  p lov ic lcd  by  thc  Aus t ra l ian
Ui r ( l -band ing  Schcmc and rc leased a f tc r '
l )a l r t i cu lu fs  i rb ( )u l  thcn t  wc fc  rcco tdcd .

I  r ' cco I r l c t l  165  \pcc ics  0 f  b i rds  on  thc  s i tc ;
o l  *h ic l t  57  \ !c re  nc l tcd ,  and a  fu r t l t c r  twent )
a t  l ca \ t ,  a rc  kno\ \ 'n  to  occur  (  Bc l l  1982b) .
ISrccd ing .  par l i cu la r ly  o f  smal l  passer i rcs ,
occur rcc l  n r l i l r l v  in  the  Aus t ra l  spr ing  anc i  ear ly
\L rnrnrc r .  i .e .  in  thc  lu tc  d ry  and thc  ear ly  \ \ ,e t
rc i t sons  (Bc l l  l t )8 fc ) .  F i l l vooc i  (1971)  had
operatc(l a bantling station -.100 mctrcs from my
: i tc .  F Ic  a lso  bant le r l  sonre  b i rds  a t  n ty -  s i l c ,  f rom
1970 onuar t l : .  ro  son ' :c  banc lcd  b i rd r  werc  a l leadv
prcscr r r .

Nomenc la tu rc  fo l lows Rand and Gi l l ia rd
(19( r7) .  anrendcd in  somc cascs  to  conform to
cL l f ren t  Aus t ru l ian  usage.

Results

Bccausc  o f  thc  we l l -dc f incd  brccd ing  season
at  Broun R i !c r  i t  i s  convcn icn t  to  d iv ide  the
duta  in to  th rcc  scasons ,  Ju ly  1975-Junc  l t )76 ,
. lu ly  1976-Junc  1977,  and Ju lv  1977-March  l978.
(  ru l i , ,n  n tu \ t  bc  cxcre iscd  in  in tc rprc t ing  rny
data bccausc banding ellort was not cqual in
cach ycar  (scc  ' lab le  

l ) ,  c i lhc r  in  my s tudv ,
or  in  F i l cwood 's .  I  ex tendcd thc  a rea  o f  coverage
i r r  thc  sccond.  an t l  aga in  in  the  th i rd  scason.' l 'hus 

nrany of thc new birds rettcd in thosc
seasons may have bccn old birds already present
whcn I f irst started. Becausc my banding arca
was extendcd but nct-hours reduced, the chances
of rctrapping bandcd birds in thc init ial area of
covcrage was much reduccd. Howevcr thcsc
shortcomings would work against my conclusions
that thcrc is a high loss of newly-bandcd birds
but  a  vc rv  low loss  o f  o lder  oncs .

' fub le  
I  g ives  da ta  on  rccaptures ,  d iv idcc l  in to

thc  )cars  in  wh ich  thc  b i rc ls  r rc re  bandec l  and
thc  year  in  wh ich  thcy  wcrc  recapturc ( | .  A l l
spcc ies  arc  ioc ludcd.  (a tch- ra tes  (b i rds  ne t tcd /
100 nc t  hours )  wcre  h ighes t  in  thc  f i rs t  year ,
poss ib ly  because nc t -s l l yncss  inc rcascd as  t rc t t ing
plr.rgrcsscrl. a\ was also founcl bv Lovcioy (1974)
in  Braz i l ian  ra in fo rcs t .

' fab lc  
I  shous  tha t  b i l c ls  banc lcd  fo r  onc  ycar

or  morc  havc  a  bc t tc r  chancc  o f  surv iva l  than
thosc  nc \ . \  l y -bar r ( l cc l .  

' Ihc  
surv iva l  o l '  thc  o lder

b i rc ls  cou lc l  have bcen cven h ighcr .  hac l  I  ma in-
ta ined the  in tcns i ty  o f  nc t t inS a t  a l l  s i tes .  Thc
lorv lecapturc ratc foI r]cwl] 'banrlecl birt ls coultl
be  because manv \ \ ' c rc  young o f  the  year .  For ty -
\evcr  perccn l  ou t  o f  .105 kno\ \ ,n  a ( lu l ts .  bu t  o | r l y
26(lo oul of --19 known intntatulc\ werc sub-
scqucnt lv  fccapture(1 .

TAI ] I -E  I

Nrmbcr\  ( ,1 rn( ! i \ idLral  b i rd\  bander l  and subsequc t ly
r e c a p l l r r c d  i n  c a c h  I c  r  ( J u l \ - J u n e )  a l  T h r c c  M i l e  P l { ) t

1975. /  t9?u.

l lxn( lcd
Ycar rccaptured

15 i',76 
',76/17 '1',7 i',78

r968 /69
1969170
1970 /11
t91 t  l t 2
t972113
19  .11 t71
1971 /75
t9t5l ' t6
tt)76/71
19771',78

'11)lr l  
bircls carght

( inclLrding nc$ bird\)
Nel-hours
N rrbrr of oct 'si tcs
I l i rds netled/
100 net h()urs
'rb oi bir( i \  bandcd
rn prc\.r{)u\ \ 'ear
rccaplured
'/o of 'okler '*

birds recapturcd

263 162
093)  (85)

r 438 723
18 24

2
L
6

5
4

l 6
15

2 - -
l

8 5

1 2
t 0  8
u6 20

r9 l  38
85

8
( 7 5 )
32/

l 4

.16. |  18.3 22.1

Not knolvn 18(lo 201o

Nol kno\rn 794a

+ -  bandct l  morc than one ]ear.
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pt tpurotkr l .
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Figurc I is a survival diagram bascd on the
tlala in 

'Iablc 
L Thc curYc has been constructcd

fronr compositc l i fc tablc data in thc form of
nr in in runr  agcs  o f  b i r t l s  misGnct tcd  and banded
usua l ly  as  unagcd 'adu l t r '  and  rccovcred  l i ve
or  dca( l  a t  knou 'n  in te rva ls  thcrca f tc r  (Fry
19110) .  Th is  i l l us t ra tcs  thc  h ighcr  loss  in  the
tirst ycar. comparcd with subsequent ycars.

'I 'hcrc 
arc tl i lTercncts in thc rccovcry-rate of

k ing f ishcrs .  honeycatc rs ,  \ma l l  insec t ivorous
passerincr and an individual spccies. the Litt le
Shrikc-thrush Colluricintlo megarltyn< lta (Tablc
2 ,  F i g . 2 ) .  T h c  t r c n d  i n  a l l  c a s c s  i s  f o r  t h e
o lder  b i rds  to  surv ivc  bc t tc r .  Thc  h igh  recapturc
ra tc  fo r  honeycatc rs  was a t  f i r s t  surpr is ing
trecausc thc aggrcgations of honeyeaters at
f lower ing  t rccs  suggests  tha t  thcy  are  h igh ly
nrob i l c .  ln  fac l  n r ( )s t  spcc ics ,  and in  Par t i cu la r
the Long-bil lcd Honcvcatcr Meli lestes
megurh1n< l tus  and Grcy-bc l l ied  t .ongb i l l  To . ro -
rlrumpltur iI iolopluts, slrowcd high fidelity to
territor)-. Thc only rccovcrics of thc Rcd-spot
Mvzrrmcla M \-zomel.r (ques and Spotted
Xantlrotis .\ 'onthrtt is pt ygromma, both specics
of thc canopy. wclc ovcr a ycar from banding
i r ' r  thc  samc net -s i tes  uhcrc  thcv  had bcen f i rs t
nc t tc (1 .  K ing f ishers .  howcvcr ,  showed a  s ign i -
f i can t ly  lower  surv iva l  o f  ncwly  bandcd b i rds
conrparcc l  to  thc  ovcra l l  to ta l  than d id  thc  o ther
- q r o u p s  ( \ !  ( l ) .  P  <  0 . 0 5 ) .

TABLE 2
Pcrccnlagc of  banding a!c-c l i rs \c\  *  lhat  sury i \ed for  a l  lcasl  onr fur lhcr  vear.

9

2

2

,1 5 6 1\ cars fronr banding

All  spccier
Su.vi!c( l :

Kirr! l ishcrs
Srrrt  i \ed:

l i0nc\ catcrs
Su r \ i \ e ( l :

Snlal l  pr\scrinc

Sur\ ivcd:

Li l t lc Shrikc-thrush
Sur \  i \  ! d :

l
t{x)

2 7
50 t(xi

2 2
t{x) 50

n 2611 52 I, l
0r' 2ll 58 116

n 6,1 !{ 2
c,r 11 56 lU)

n 6 4  l 0 :
t i. 21 90 100

r t  1 1 6  1 1  7
(i ,  31 -sl 100

6 l
50  6 l

:

2

l 4
1 l

2
t00

E
62

.l
l (x)

100

9  t : l
61 

',71

3n l3 I  , t  I
'lo 1O 75 100 100

!  A c i ,hort  ( ) t  h i rd\  bandc( l  l i , .  lhc \ rmc nLrrrhcr  of  rcars
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1 0 0  n  6 4
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y e a r s

4 5 6 7

s i n c e

I -ab lc  I  shows thc  pc tcc l t lagc  surv i \a l  fa tcs .
o l  a l l  b i rds .  k ing l i shcrs .  honcvcatc rs .  smal l
inscc t i ro rous  passcr incs  anr l  thc  l - i t t le  Shr ikc -
th rush  hv  bant l ing  agc-c lass .  (A  bant l ing  agc-
c la . i s  i \  a  co l ' ro r1  o l  b i r t l s  tha t  l ra rc  car r i cc !  b t rnc ls
lo r  t l ' r c  \an lc  nuntbcr  o l  Vcars . )  In  a l l  g loups
of  spcc ics  thc  lo \ \c \ t  p ropor t io l ts  kno$n to  ha \c
rurv ivc r l  a rc  lo r  thc  l l r \ t  1 'car  a f tc l  ban i l ing .
l io r  cxanrp lc .  I  caught  c igh t  ( i rcv -bc l l i cd  l -ong-
b i l l s  tha t  har l  bccn  bandct l  hy  F i l cwoot l .  onc
o l  thcm s ix  vcars  bc lo rc .  and rccapturcd  a l l
rgarn  r lu r ing  n ' r \  s lL l ( l \ ' .  bu t  o f  thc  t$cn tv -c igh t
banc lcd  bv  mc on l \ '  n inc  uc lc  rccapturcc l -  |
caught fi\ c Black 13crrvpcckcrs fiIelunoclrurit
rr4qrrr barrlctl hv Filcw<xrd. two of t l ' tcm six
Vcar \ .  and onc  f i rc  \cars  p rcv ious l ! .  Four  o f
thc  f i vc  \ \ ' c rc  fccapturcd  aga in  bu t  o l  thc  l i f t ccn
ncu b i rc ls  bandr r . l  bv  n tc  on lv  onc  was
rcc  l l t  u  rcd .

l)iscussiorr

l l  i \  | ]o t  su lp I i s ing  tha l  ncwl \ - l ]anr lc (1 .  a l t ( l
therc lo fc  p rcsunrab l l_  n to \ t l v  \ ' ( )ung b i rc ls .  rhoLr l r l
ha \c  a  l ( ) \ \e r  rccap lu [c  fa tc  than o lc lc r  and nro tc
cxpc l renccd oncs .  l  hc  miss ing  b i l i l :  n t  v  h  \  e
n r , r \ c \ l  c l . L \ l l ( f t ' .  h l t l  r , l l c  , r l  t l t e  I t u r r J r c t l r  ( J l
b i | d s  b a n d c c l  h !  F i l c $ r r r r l  a t  h i \  : i t c  - i ( X )  n r  a w a y

ba nded

\ \ ' c rc  caugh l  b !  n rc  a t  n lv  p lo t .  \ ' c1  a  nc l t ing-da)
conductc r l  bV thc  PN( ;  l l i l t l  Soc ic tv  a t  l r i s  p l01 .
o \0 r  t \ \ ' o  vcars  a l tc t  hc  ccascc l  ( )pcra t io I ] \ .
p loduccd 50 .1r ,  rc l laps  ou t  o l  thc  tcn  b i l r l :
c l L r g h t .  M c (  l i r f c  a n c l  b i n  O t h n r a n  ( 1 9 ( r 5 )
' ' houcd.  in  Ma laran  ra in l i r rcs l .  tha t  b i fd \  c \ ' i c tc ( l
i ronr  thc i r  t c f r i lo f \  Inos t l \  t l i suppcarec l .  p r tsun t -
iLb lv  pc l i sher l .  o r  in  a  l cu  cases  c l i sp laccc l  o lhc l
b i r d s  l l o n r  u c l j a c e n l  t c l t i t o l i c s .  ( i i v c n  t h c  s c d c n -
la ry  n i l tu rc  o l  n to \ t  \pcc ics  o l  lhc  unc lc rs to rc t .
r r  l t i .  l t  l r .  t h o r c  r . r . l  l r \ ' ( l U (  t l \  ( l l ( ( 1 .  .  ; l
l l r c r f  l l l , r h  . l r n . r t i r .  r l ] .  l l  l ' i x l h ' .  n r , , . r , , l  c r , t l r
! car ' s  !oung b i rc ls .  un lc :s  thc \  can  l jnd  a  vacancv
causc t l  bv  t l rc  ( l ca th  o l  ln  o l i i  onc .  n tus t  bc
c i thc f  cv ic lc ( l  o f  pcr ish .  f ]ogdcn (1972)  garc
cr i i lencc  o f  s la r |a1 ion  an long voung o f  thc  vcar ,
oncc  t l l c  op l in la l  lecd ing  con i l i t ions  ( in  h is  a rca .
the  ue t  scason)  har l  ; l i Lssc t l .  I  rccorc lcc l  sc t ,e r i i l
ca \c \  o f  rccapturcc l  in rn ra tu re  k ing f ishcrs  show-
i t t g  s c r i r r u s  l o s s c s  o l  \ e i g h 1  a l  l h c  o n \ e t  o l  t h c
r  l t r  s ruson ( l l c l l  l9 l l0 ) .

' l _ l t c  
s u l r i r a l  c L r r r c s  i n  F i q u f c s  I  a n d  2  c o n -

l i r ln r  genc Ia l l1  1o  tho \c  - ! l i vcn  bV Frv  ( l c ) l i0 )
lo r  o lhc f  1 r 'op ica l  r rcur  t l t ( l  lhc  l tun l i ( l  par ts  o l
Au\ l r i l l i r .  A l lho t r . I l t  lhc  santp le \  fo r  s r rn rc  c las . i c r
u re  snra l l .  I  rb lc  2  su l l l ro l ts  thc  l rcn t l  l i rL r l r l  hy

I ] i g L t r c 2 ' J a r r i r ' l / c l t r t t l t l t v n u l | | . . . ] : ! : ) n \ u | i \ . . ) | t l . h u t t ' y t a t c r l ( ! | ] L 1 l l g / l \ l | | | \
o t  

( i  on  l , \ t  wa l t  u t :u in t r  u t  bu  t ' l  : car t  l t t tw tn  u i iu . l  h t t t l i n r  on l  lu r r  r tco tLry .  u t t l  \ t r " t in t  tn ten
as(  r?a( l t  h r  l t ) ( i  o l  t l k  po t )u la tk , l

insec t ivores honeyeaters k ing f i she rs
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l ' r r '  1 1 t ; 3 1 1 ;  l l l r t  l h c  s u f \ i \ a l  f a l c  0 c t u a l l v
r r c r c r s r '  u1 ' r  1o  l h r  l i l l h  vca r - .  a r t d  t hcn  \ ha rp l v
( l cc  c \ .

F r o n r  I r h l c  2  l h c  a r c r a g c  a n n u a l  n r o l t a l i t v .
i r f l c r  t h c  U r \ t  \ e a r .  i . c .  o l  p o t c n t i a l l l  b r c c d i n g
b i r - r l s .  r l l s  about  l0 r " ( ,  fo l  a l l  b i rds  conb incc l .
l h c  l - i t t l c  S h r i k c - t h r u : h  : h o u c r l  a  n r o l t a l i t y
f iL tc  o l  o t t l v  I  l t ' r ,  annua l l r .  l j f ( )n t  o l l sc f \ 'a l ions
( ) l  l c r r i l ( ) r i c \  |  ca lcu lu tc t l  the  i lnnua l  mor ta l i l \ '
o l  a r lu l t  (  onrnron  Parad isc  K ing t ishc ls  Tar i - t -
t ip t t ' ru  gu lu t t 'u  a :  25  - l - l { ro .  bu t  fo l  \ ' a f ious
r -easons  con: i r l c re t l  t l r i :  g lca t ly  in l la tcc l  (Bc l l
l9 l l0 ) .  l :os ( lc l  (1972)  in  l Jornco i in r l  Snorv
( l ( )61)  i l l  thc  Nco l rop ics  c \ l in ra tcd  an  annua l
lcc lu i tn tc l t  o l  l0 ' ' t ,  l i r r  :ome spcc ics  and
f  l r io l la r  (1971)  20( ' ( ,  lo r '  \ \ ' cs t  A f l i ca .  I  bc l i *c
t l l r t  thc  f i i t c  i r r  Ncr i  ( iu inca  is  p rohab lv  a round
l0(1 '  bcc i ru \c  n tV  k r r r  tu t . -s  $erc  p robab lv  a r t i -
i i c ia l l v  inc reaser . l  b r  mv r r : t lucc t l  in tcns i ty  o l
nc t t ing  l )c r  r rn i l  a rca  in  the  th i r r t  scason

I l t c  c l L r t c h - s i z e s  ( ) l  o p c n  n c \ t \  i n  N c *  G u i n c a
l \  c r i rgc  rbou l  |  . J  cgg :  pcr  ncs t .  a | i l  thc  succcs \
f i l l e  ( ) l  \uch  ne : t :  i s  l l .5 / f r ,  ( l l c l l  l9 t { l c t ,
l l though in  l ro th  c iL rc r  thc  \an ]p lc  s izcs  u rc
:n ra l l .  I  a :sunrc  l l l a1  un \uccc \ \ fu l  pa i r ' . ,  r r  i l l  t r v
i i t  l c i i \1  iL  sccont l  l i t r c  in  onc  scason.  and ra tv
lu  bant lcL l  pu i r  o l  (  hcs lnu t -bc l l i c i l  F 'an ta i l s
l l l t i p iL l t tu  l t t l t t , r r t l t t  makc  four  a t tcmpts .  A
\uccc \s  f i t1c  o l  l l .5 ( r r ,  I i l r  a l  a lc ragc  o l  t rvo
i l t t c !1 r l )1 \  pcr  . ,eason rvou l r l  fep lacc  a l t  anDua l
r l ro l t  l i l \  o l  l { l l 0 r ' r  o l  a t lL r l t s

I lu i l r l c ls  o l  i l on t r : - . ,hapc t l  nes ts  har  c  la rgc
e l r r tchc ' .  b r  \ l c r r  ( iu inean \ t i in ( l r r ( l s .  bu t  l , l ] v
' i rn tp le  i :  lo r r  rn ru l l  lo l  ana l l r i s  o l  succc \s  [a tcs .
a l though a l l  th tcc  l ]e \ ts  l i )und Ncrc  success tu l .
I t  i s  por . , ib le  tha l  t t to \ l  sPcc ies  i r t  Ncw ( iu inea
tha l  bu i ld  \uch  nc \ l \  u ' i l l  l u ln  ou t  lo  bc  co-
( ) l ) c r a 1 i \ c  b l c e r l c r s . : u c h  a s  t h c  B I a c k  a n r l  N h i t c
\ \  rcn- \  a rb l r r  l l u l t t rL r  u l l x ts tup  r . i l . i l r l  ( (  oa lcs
197( r ) .  \ \a l lacc 's  \ \ ' ren-uarb lc r ' l ' odops is  ta l lu t i i
(t lcl l ct rrl l()7{)). I lLrJi)Lr\ l labblcf /)(r/rdlr,.r1.)rul.!
r t i l o l i  ( l l c l l  l ( ) l l l a ) .  . r r r ( l  \  c l lo rv -bc l l i cd  ( i c rv -
g()rle (;{r_r',(r)rt( '  r ' l l  -r ' .vr(o r/cr' (pcr\. oh\.). I l
thc i l  la tc  o l  succcss  i \  h igh  then sonrc  o l  thc
lc l t l i t i ona l  b i r r l s  cou lc l  bc  rbso lbe t l  in to  tc r l i l o r i cs
i : r \  cx l r i |  hc lpcr ' : .  . \n rong thc  (L )mc-shapc( l
nc \ l c f \  p i l ta \  n rar  bc  i r l ]  exccPt ion .  Thcv  appcar
t ( )  bc  n r ( )D( )g ln r ( ) i r r  anr l  lhc t  lav  la rgc  c lu tc l rcs .
Brnc l ing  anr l  f c l rap  ( la1a hc ld  b r '  (  S IRO showr
lh l t  o l  i l  p i1 l . l \  b i ln ( l c ( l  a t  I l ro \ \n  R i rc r  on lv
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lurr Black-hcrtled Pittas ,l ' i l /o ror./ ir lr i havc bccn
r 'ccovere , : l  n to rc  than onc  yc i i r  la te r .  a  \c r !  lo$
fa tc  con ' rp r fe ( l  to  o thcr  sp0c ics  nc t ted  in  s imi la r
nunrbers .  I ' i 1 ta :  a |c  le r l i to r ia l  and i t  wou ld  bc
sLr rpr is ing  tha t  cven i f  m igra torv  thcy  d id  no t
rc tu rn  to  th r  \anrc  tc f r i to ry  cuch b fccd iDg
scason.  so  thcrc  may be  u  h igh  la tc  o f  n to r ta l i t y .
l l c ing  gr 'oL l rc l - l ccd ! ' rs  p i t las  i t re  vu lnc tab lc  to
p le r la t ion ,  l )11 l  { ) lhc r  g rount l - f  ccc le rs  c .g .  Low-
lancl [:-trpcles l lupctes tutrult ' ttt 'nr, slrow a high
IccaptL l rc  fa tc .  Perhaps  thc  apparcn t  \casona l
mo\e f icn ts  o l  p i t tas  (Bc l l  l91 i2c)  resu l t  in  h igh
lnor ta l i l y .  Mc(  lu rc  (1974)  showcd tha t  p i t tas
in  \o l r th -c i i s l  As ia .  cvcn  cxc lud i r rg  thc  Pa lac-
arc t i c -b rcc( l ing  l l l ue-w ingc t l  P i t t , \  P .  b t  o .11 ! -u rc ,
havc  a  vc ' ry  low ra tq  o l  rccupturc  rn  p ropor t lo r l
lo  thc  thousun( l \  r ' ro t tcd .

Ho lc -ncs tc15 ha !e  the  la rgcs t  c lu tchcs  and
h ighcs t  succcss  ra tcs  ( tsc l l  l9 l t2b) .  Thc  C i )n ln ron
Para t l i sc  K ing f ishcr  p roc luccs  1 .5  f lec lged young
pcr  a r lu l l  cach  scason and t i rosc  y - 'oung tha t  a rc
unab lc  1o  f in ( l  vacant  tc r r i to r i cs .  i . c .  most ,  a re
e ! ic rcd  b ,v  the  i r ( lu l t s  (Bc l l  1980) .  I t  i s  t l r c rc fo re
roL  \u rp f i s ing  tha l  k ing l i shcrs  show u  loss  u l
ncn lv -banc lcd  b i l t l s  cvcn  h ighcr  than tha t  fo r
o ther  g roup\  (scc  f : ig .  l ) .

I  corc ludc  lha t ,  i r  conrnron  w i th  o ther
tr 'opicil l  arers, bilt ls in lowland rainforcst in
Ncw ( iu inca  ha lc  h igh  adu l t  surv iva l  and a  low
b r e e , l i r r !  . r r . c c . .  l n . l  I l r t r '  o l  r r ' c r r r i l n r u n l .
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