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Foraging Ecology, Territoriality and Seasonality

of the Common Paradise Kingfisher at

Brown River, Papua New Guinea.

H.  L .  BEL I -

Data on the kingtisher farysiptera galatea, laken at Brown River, Papua New Guinea
are oresented. The Jpecies forages almost entrrely in the lower understorey ol rainforest
o|.  oh ttre ground, with pronouniced seasonal chinge Involving toraglng at lower levels
during lhe 

-wet 
season. Food observed was ealthworms. large Insects and a lrzard. lhe

*o r l n i  b " i ng  p robed  fo r  i n  t he  g rounc i .  Popua t l on  dens i l y  s  es l ima ted  a t  50  b i r ds /
10  ha .  The 'adu l t s  a re  monogamo, -us .  r ema in  pa l red ,  ho ld  t e r r i l o f y  yea r_ round  and  a re
ex t rao rd ina r i l y  seden la ry .  Te r i i t o r i es  ave rage  abou l  03 -05  ha .  B reed ing .  occu rs  w i t h i n
the wet seaaon in cor' i trasl to olher kingfishers in the same area. whlch commence
breedinq prior to the wet season. Conslderable infraspecif ic aggression occurs prior lo
oreecj ind ind lhree possible agonist ic ci isplays are described. The nest is tunnelled into
arboreal termlleria on lower lrunks. ln contrast to adults. immatures have high d spersal
abi l i ty. Lack ol tood resources are considered to be as imporlant as aggression by adults
in c6ntr ibul ing to dispersal.  Annual adult morial i ly is at most 25-3396 and probably
much  l ess .  wh i l e  annua l  i nc remen t  o f  i ndepenc lan t  young  i s  a t  l eas t  150% Mou l t  occu rs
a f t e r  b reed ing  and  l akes  two  mon ths  o r  l ess .  lmmatu res  a t t a i n  adu l t  pumage  p robab l y
3-4 monlhs atter l ledging. The bird is considered well-adapteci to cope with waxing and
waning ol suitable habitat.

The Common Paratl isc Kingtishe r 
' l  

an).t iN{a
galatcu is abundant and easily-netted i l lowland
ra in fo res ts  o f  New Guinea.  From Dcccnbcr  1975
to  Novenrber  1976 |  s tud ied  the  communi ty  eco l -
ogy of birds in three trectares ol rainforcst at
the  Three Mi le  Exper imenta l  P lo t .4 .5  knr  ro r th
o f  Brown R iver  b r idee.  on  the  H i r i tano H ighway,
Cent ra l  Prov ince .  Papua Ncw Guineu (Be l l
1977) .  Dur ing  th is  s tudy  I  ga ined much in fo rm-
rtion rrn 

-f. 
gulatca irn<J I have combincd this

w i th  o lv  observa t ions  c lsew hcre

Mcthods

At  Threc  Mi lc  P lo t  I  ccnsused a long a  t ranscc t
Io r  36  hours  cach Inon lh  in  1975-76 and 2 ,1
hours  cach nron lh  i r r  1976-77.  Counts  wcrs
cvcr r l y  sprcad l ron l  O6:o0- l l l :00  hours  i tnd  I
traversed the routc showrl in FigLlrc I about
oncc cverv two hours. Birds ucre rccorelcd bv
nur r r l r . r . . c r  i l  l r r r - rwr .  u r t ( l  hc i : . :h t  i r t  rv l t i c l t  l i r i t
scen.  He igh ts  wc tc  recor t ied  ls  g r ( )und,  0 - l  n ) .
l-2 nr. 2-,1 m. ' l-6 rn, 6-fl nr. suh-canopy (crr.
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S-15 l l t  ) .  loucr  h r r l l  u l  t l l c  mu in  canopy (cd .
:5 - .1 t )  n l  l .  r r f l c r  ( i l l ( ' p \  r r , i .  -10- . r5  r i ry  and
enrcrLcn ls  (c4 .  -15-4( . )  m) .  Other  da ta  such as
Ioru!:ing and aggrcssiotr wcre colleclcd on an
oppor tun is t i c  t ras is .  Fu l l  de ta i l s  0 f  mcthods  are
r iven  e lseu herc  (Bc l l  1977) .

Mis t -ne t t ing  anc l  banc l ing*  w i ls  carncd ou l
lroIn Jilnuilrr ' 197(r onrvartls. I crectcd three or
Iour l- l m tl l isl-l]cts. and rotated sites so that
nros[. wcrc ncttcd l i)r cqual pcriods, but not all
ru l - \ I ( \  \4 ( r (  { ' l ) c f . r lL -L i  l i r r  Ihc  l r r l l  . tuJ }  pcr iod .
S t t c s  r r e l c  u s c r l  l r .  I r r l l o u r  t \ c c  l - i ! : u r (  l - t :  L i r r c r
. \  _ i r )d  ( l  th roughout .  l_ inc  D i ro l r  Ju ly
I  976.  L ine  B I ronr  Mr rch  l977,  L inc  E  i i
M i r r ( l r  l , r7x  o r r l - r .  1h , . .  i r rc rc l rserJ  nunther \  r ) t
. r l c \  r ( \ l l l t ( ( l  i  n l , ) l (  i l l l r c q U c n l  u s e  ( ) l  e a c h  h u l
e rch  \ \ t s  used a t  l c ts t  lo r  s ix  hours  cvery  s ix
\ \ ' cck \ .  I  rccordc( l  sc r  ( i f  known) ,  nc t -s i tc i  and
t i rnc  o l  c lp lu re  l i r r  a l l  b i rds  c !u -qh t .  I  l r l so
| i ( t ' r ( l ( ( l  \ ( . ! l l l .  Nr I l : -  i l nL I  la i l  n tc i r :u rcn tc0 l r .
I  l  \ i  \  !  |  r  I  t  |  |  (  |  I  I  .  

(r l  I  nl  r t) i l l  u rt j  l l l l  t i l l . :c. l rrcs(| lcL. (r l
I r r r \ x l - l ' i t t c l l c \  l r r r c l  p r c . c r r c . .  r ' l  n r r r t l  r r n  hc r r k
\ l l | . t l  l l n t (  l ) c t n  l t c (1 .  L . \ t r . ( .  F i l cu r r r r r l  h l t l  b t r nd_
ed  a t  t h i s  s i l c  s i  c c  1971 ,  i n  add i t i on  t o  h i s
u \ t l i l l  s i t e  3 0 0  n r  t o  l h c  n o r t h  ( F i l e w o o d  l 9 7 l ) .

Study Area

,  I 'he .s i tc .shown in  F igurc  I  i s  ck rsed-canopy
lowland nr in fo res t  se lec i i ve ly  logged ca .  1959.
A r r r r  r t r r r , ' r r ,  hc l t  o t  . , ccon, lu lv  r : iou th  bordcreJ
l l l c  f r r i rJ  i l I |d  i l  n i l r r | | ! \  .u r tey- l ine .  r r l r i c l t  r rn ly
l i r l l l i l l l )  I ( l | t ( ' \ c ( l  \ t ) t  (  u | | ( l C l s l ( l r C )  v c $ ( t l t t i , ) n .
f i r r  p r r t l l c l  to  lhc  road.  Ra in la l l  j t  th i  t s rown
R i r e r  l , r r e . t r r  S t  l i , r l t  i r v c r u ! c \  :  t ) l O  m n l  n _
r t r r r r l , l r  l r r r . l  lhc  lu r )n l l t l \  r t in l i l l l  l i , r  th r  I re r i ( )d, ,1  t l l c  \ tu r l )  i : ,  . r : i r , . . r r  i r r  F i .uurc  J .  Thc  t rcnd  i .
l ( ) r  l  wc t  sc lson l ro ln  Dcccmber  to  MaV and
t t  r , r \  - r . i t \ ' r ! t  l r , \n l  JUnc l ( r  \ ( r \eDthCr .  whCn
lhcre  is  o l ten  no  sur face  wa lc r  and thc  g round
: ie ls  h rn i - .1 -hc  vc1 : ! ta l ion  is  dcscr ibcd  b f  t . |ey_
1r {c rs  (  196-5  )  r r l rd  Be l l  (  1977) .

Surpr is inu lv  l i l t l e  hunran in lc r fe rence occur rcd
: , r r r l  I  r r r ' , r  t t r ) , r t l l c r  l \L . f . , ,n -  ( \L .cp t  ( )  th (  r r , : l (1 .
I | ) r , , l | : ' I r r ,u I  lhL .  \ ru r l ) .  I  herc  i r  n r r  c r  i r . l cncr  th r r'1 

. gttkttr:a is huntcd hcrc cvcn though I htve
s tcn  the  ta i l -p lun lcs  uscd as  decora t i i rn  iu  the
Nc*  (  i  u inea h i -qh lands .

+ l ] . rnd\  uscr l  \crc
hant l ing Schcrt re,
( : i  t o

pro\ ided b\  thc A strat ian Bird-
D i \  i \ i { , n  ( t  W i l d l i f e  R c s e a r c h ,

Common  Pa rad i se  K ing f t she r Co re l l a  4  (5 )

a FigurL '  l .  . \ tudr urea at  l  l r .e Mi t (  t ' lo t .  Drofn
Rit ( t .  \ lk)x. in!4 t ra \ tLt  path\ ,  net \ i te\ .
nd t r ( ' tJ i t tp\  1 t tJ  l . : .

Di t ri b ut irttt trrvl ]urlti t ul

'1  
.  s  ld t * t  ( )ccur \  lh r ( )u lhout  Ncu Cu inc i r

{Bc l l  I ' J7 l )  l r r \ l  o l  v ,n te  t ' i l - sh t ' re  i r l r rnd i .  Pr i -
rrrary, lowland rainforesl is its rnain habitat but it
rtccaskrnallv occur.s in hil l  l irrest up to 600 nr
(  Mackav  1969,  N icho lson 1972)  .  l t  w i l l  co lo -
rl izc isolittcd palches ol rainli) lest: R. D. Mackay
arrcl I Iound an occupied ncsl itt Eriama, Poil
Moresby  (Dccenrhcr  1967)  in  r  p l tch  o f  mon-
soon loresl <.rr. 70 x 30 nr. surrounded by slrv-
anna. lt colonizes secondiiry growth oncc the
canopy is  c losed and the  ground re la t i ve ly  c lear ,
bu t  i t s  dens i ty  i s  muc l r  lower  in  such hab i ta t .
While I ?.5 % of rhc ,l | | rer-c tches I nrade irr'fhree 

Mile PIot rvcrc of this spccies. at Brown
l l i t c r  l i r res l r )  S t i r t ion  nearh l .  in  i tn  t re ! l  o l
p redr ) |1 t in i r te l \  \e ( { )n ( l r t r )  ! r ( tw lh .  on l }  1 .8 .?  o t
l lJl i hirds nettc(l bv vurious bandcrs were Z.

I

100  m
_ . . 1
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galarcu (Bell 1977 ). I . geldtea \ri l l  also rcadily
colonize planttt ions of thc ext)tic Teak 7-(,c/orra
gr'a,rdl.r but is probablv l imited by the number
o f  nes t - : i les  (  Bc l l  1979) .

Resulls

l ' ccd ing  Eco lo ! \

I tntqirtg hcight
- fhc  

vcr t i ca l  d is t r ihu t ion  o f  b i rds  seen is  shown
in  I r igurc  2 .  1hc  spcc ics  occurs  rna in ly  in  thc
lo\rcst l\\ 'o nrelrcs of thc undcrstorey. Howcvcr
n tanv  b i rds  tha t  norn la l l y  fced  on  thc  r round in
rainforest are usually f irst sightcd abovc it, ctwing
r ( ,  t l t c r r  cx l rc l l ] c  u r r r inc . . .  Thc  pcrce I tJSc  dc l i c l -
c r l  in  F igurc  :  t i ) r  thc  Sr ( )und- le \e l  i . l Jouh i l c . , . '
i | l r  undcrs l i r len ]cn1.  I  a lso  found tha t ,  i f  d is tu rbed.'1 

. gulutra fl ies arvay antl upwards. settl ing on a
perch. nruch hithcr than normal, so ntanv of
thc highcr-level occurrenccs nray not ltavc 

-bcen

associatcd with feeding. Thc veitical distributiorr
shown applies ()nly to ri l inforcst conclit ions. ln
lc i l k  p lan ta t ions ,  u 'hcrc  lhere  is  l i t t le  unders t r t rcy .' f .  qa lu rcu  l requcn ls  the  canopv (Be l l  1979) .

No s isn i l i can t  t l i u rna l  t l i t l c rcnce in  ver l i ca l

a l i i ! r r t  I  l t l t " t t l t l )  runlu l l  ta) .  t  Bro\ . t r  Ri Iu
D u t r n b e r  I 1 ) 7 5  t t ,  I o \ ( n t h . , t  1 9 7 7 .  u n d
,  t r t t l t l I  pt  r t  r  t ! ( r t  . ,1 \ i rht in! : t  \b)  t , l
( .nnnn I 'arudi \ (  Kin! l i th(r  ! ( \ \  thun ont

ktr (  ln,  r l tL ! ! r tnrul .  t l t ) ta l  \ i ' . l t t in ! : \
i l , l )  ( '  -  n t  r t r t r t l r  l o r  t l a y  1 9 7 6 t .

a I  igurc : .  I ' ro/ )nKt, tu l  rcr t i (u l
\ i ! :ht int \  o[  (  t rntnon
ut l  hrc(  l l i l "  Plo l
\  t ) i  ( n t h ( r  t 9 7 7

l i \ t r ihut,on r l  301
I 'oral iu'Kingl irhcr
Dc(nth(r 1975 t.)

d is t r ibu t ion  ex is ls .  as  occurs  rv i lh  thc  smal l
inscc t ivoror rs  passer incs  a t  

' [ ' h rcc  
Mi ]e  P Io t  (Bc l l

1977) .  Th is  imp l ics  th r t  the  food resources  ex-
p lo i tcd  rcmain  a t  the  sume he igh t  leve l  c lu r ing
the  dry .  H( )wcvcr .  s ig l ) i l i can t  scason l r l  chan- {e
in  ver l i ca l  d is l l ihu l io r r  rL lcs  occur .

[ : igurc  - j  shows the  ] r ropor t ion  o l  obscrva-
tions. by monlh\. \\hcn T. ! l. utce rvcre lcss than
onc mc l rc  f r ( )m thc  g round.  and the  r t in la l l  a t
the  Brown R ivcr  l ro res l ry  S ta t ion .  - [herc  

i s  a
significant corrclalion betwccn lhe pcrccnla-te of
sightings close to thc ground nrcl thc rainfall
o f  the  prcced ing  month  (Spcarnr ln  Rank Cor re-
l i r t ion  P <O.Ol ) .  ns  thc  g rounc l  d r ies  ou t  fo r -
ag ing  obv ious ly  sh i f t s  to  h ighcr  l cvc ls  o f  thc
fo res l .  Dur ing  thc  d ry  scason a t  Three Mi lc  P lo t
thc groun(l scts l ikc cotrcrctc.

Fcwer  h i rds  werc  nc t tc ( l  dur ing  thc  d ry  Dton t l t s
(Spcarnran  Rank Cor re la t ion l  n ton th l l r  c i l t ch-
r r l c \  \ s  r : r in fa l l  o f  rhe  I recc( l in - ! :  rn r 'n lh .
P  <0.01) .  Thc  prcscr rcc  o f  in rn ra tu rcs  and the
increasccl activi ly of the breeding scasorr coultl
have produced the high catch-ratcs of the wct
scason.  

' [ lb le  
I  shows bo th  ca tch-n l tcs  anc l  ra tcs

of obscrvation l irr thc period (data for bolh
vcars  conrb ined) .  A l though n torc  b i rds  were  scen
in thc wct scason the cli lTercnce bt-' lwcclt \\ct an(l
clry season sightings is far lcss thirn the dil lcrcncc
in catch-ratcs. 

'fhis 
infers that birds arc caughr

lc .s  r r I te l  in  thc  L I rv  s ( t . ( rn  hec i lu i (  thc t  r rc  tc , , '
o f tcn  f , r ( r l in -c  r l  nc l -hc i t l t l  {  i . c .  r rnder  tuo
nretrcs ) .

:;'"' 
l
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TAtsT-E 1

Rat!-\  ()f  \ ighl ings, nnd caplurc, bl monlhs, of ( irntmon l)aradisc Kingl i \hers at Thrcc Mite
l'lot l,916-7'7.

\ l ( ) n l  h
WI]' I '  SF,ASo N

J I ] N I A
I)RY SF]ASON

J A S O

Hours  o f

lr ird\ \ecl
/ hou r  o f
obscrrat ion

l l i rdr
trcl tc( l

Crlch'ralc
pcr l0O
nct-hr)urs

6l)60296 l6080

5 .9

L 5

7 .1

t . 8

l 4

'7 
.1

l . l

t 0

o . 7

t . l

0. ' l 0.6

0 .5

0.1

1 . 5

L il . l

t 0

t . 6

I r

1 . 2  l l . r

[;ult lrer evidencc ol scasonal changc in for-
a ! in [  i s  tha t .  on  t l tosc  days  in  wh ich  l  spcc i f i ca l l y
no tcd  so i l  conr l i t ions ,  2 l  ou t  o f  22  b i rds  nc t ted
whcn the  ground was damp had car th  s ta ins  on
the i r  b i l l s .  bu t  rvhen th ( ]  c round wrs  d ry .  l3  ou t
o f  l . t  b i rds  nc t tcd  had c lean b i l l s .

In thc l itcltturc stornach contents o'i T. gdataa
havc bccn rccorclecl as insccts. including a largc
grasshoppcr  (2  spec imens,  HOoser rver l  l97 l  )  i
and  inscc ts .  inc lud ing  ca terp i l la rs  (5  spcc imens,
Rand 1942) .  Gy ldcns to lpe  (1955)  ment ions
grasshoppcrs as "1hc principal prcy" but without
c ia ta .  C i l l i a rd  und LeCrov  (1966)  recorded a
lizurrl and arthr()pocls, including an armourcd
ccntipede. bcing fccl to nestl ir ' tgs. I observed birrls
tak ing  car t l rw( ) rn rs  ( ( )n  scvcn occas ions) ,  un-
ident i l ied  la rgc  insec ts  ( tw ice)  anc l  a  l i zard .

All obscrvations of carthworns bcing taken
wcre in thc wet scason, Three were of birds
hr inq ing  more  than one ear thworm a l  a  t ime
to  )oung in  thc  ncs t .  The nre thod o f  tak ing
carth\!ornrs wxs secn oncc. The bird flcw to the
ground fronl a branch 0.7 n above. It then
stlbbcd thc cround and kcpt probing with its
hil l  cnrbeddeil in thc soil. It then slowlv dragged
or r t  an  ear thworm but  a f te r  I5  scconds the  worm
brokc .  thc  b i rd  be ins  lc f t  w i rh  a  p iece  about
l3  cnr  long  i lnd  one cm wide .  Thc  b i rc l  then
flcu' 1o a low perch irnd spent 90 seconcls baslr-
ing  thc  f ragntcn t  on  the  br rnch  and work ing  i t
through its bil l . I1 then flew to a buttrcss root

ancl trashed thc prcy for a further two minutes
before l iying awav.

The lwo insec ls  I  saw taken were  snatched
olT foliagc aboul onc mctre high, thc bird flying
lrom a perch abovc. Rand (1942) also recordi
this behaviour. However most published reports
(c .g .  ( ;y ldens to lpe  1955,  G i l l i a rd  and Le  Croy
l ( )6 ( ) .  R ; rnd  l t r . l2 )  r r rc  o I  Prc ]  hc i r rg  snatcher l
l r ( l r t  thc  g r ' \un( i .  l l t c \e  rep( )n \  nd  m)  ( ) \  n
obscrva t ions  ind ica tc  tha t  the  spec ies  watches
for its prcv Irorl a pcrch. cocking its hcad side-
rval s whilc kxrk ing.

P0pu l i r l  io r r  dcns i tv  and te r r i lo ry

Pr tpulal irnr d <'trsi I I

I cstirrrrtcd thc breeding population at -5o
h i r t l .  I ( )  h : r .  . l i r l r r l y  less  rh rn  rnv  p rc \ ious  es t i -
r ra te  o f  60  b i rdsT '10  ha  (Bc l l  1977) .  The es t i -
lnatc is based on territory-size deduced from
banding ancl rctrap data. Thc data indicate that
the spccies is monogamous and is faithful to terri-
torv year-round. Although unable to sex birds
I rvrs able, in nlost cases. to decluce which in-
( l i \  i r lu r l \  \  c re  pa i rcJ .  (  a tch ing  Iwo h i rds  logerher
\ \  rs  d i \ re r l l rdcd  as  ev ic lcnce r r I  re la t ionsh ip  a r
thcy ?rre as l ikclv to have been involved in a
chase as to hlrve been it p.rir. I was unable to
n ]ap  a l l  t c r r i to r ies  un t i l  thc  th i rd  (1977-71 i )
h rcec l ing  scason.

Table 2 gives data of wing mcasurentcnts and
weights ol presunrcd pairs in mappcd tcrritorie\,
conrpared with nteasurements of specimens of
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,IABLE 2

\ \ ' ing n)ca\urcmcnls rnd \\cight\ of l0 presurncd pairs
ol ( i)nroron Paradi\e Kingi ish€rs nctlcd at Three Mile
PIot, comparcd l() \ \ in8 mcasurcmcnts of sexcd

\peclmcns.

Common Paradise Kingfisher 117

the wet season. Although the ncts wcre ln an
area of ca. 100 x 200 m only two individuals
of 

'f. galatea were caught in thrce weeks of
banding. Professor J. M. Diamond ( pcrs. comm.)
found in 1976 the bird to bc quitc ritre at
Nonrad River in apparently suitable habitat.

T erritorl,

Mappcd territories are shown in Figurcs 4, 5,
and 6. The use of more net-sites enablcd addi-
tional teritories to be mapped as the study
progressed. Only two territories (A and J) could
be mapped on all boundarics and thcir areas
were ca. 0.54 and 0.28 ha respectively. How-
ever, no bird was netted oD bollr the western-
nost and the eastern-most ne1-lines (100-120 nr
apart), or on both the road and the survey-line
(130 n  apar t ) .  Th is  suggests  tha t  homc ranges
are much less lhan 100 m in diameter.

Table 3 gives the retrap distance fronr band-
ing-site of 4ll adults and l4 imnatures. 'fhe

lengesl movcment recorded by an adult was only
100 m, 262 days and 6 retraps after banding.
For another it was 9O m after 967 days and .10
retraps; for a third, TO m after 27O days and
4 re t raps .  As  shown in  ' I ' ab le  3 ,43  o f  thc  .18
retraps were less than 40 m lrom banding-site,
in the casc of two birds a period of two
years from banding to recapturc wus involved.' l 'wo 

other birds, banded by L. W. Filcwood itr
1971,  were  caught  by  Inc  in  1976 no  mere  than
I00 nr, and probably much lcss, from the original
bandilg-site. Howcver of the many birds banded
by F i l cwood a t  h is  ma. io r  s i te  (F i lewood l97 l  ) ,
300 m distant, none was recordcd at nry site.
Clearly, adult T. gulatea are scdentrry birds.
Imnatures, as shclwn in Table 3, are nruch lcss
so, onc bird travcll ing 210 m within seven days,

$'hs
N{can  +  S .D

I  mm)
Rangc
(nrm)

\ l a l c  (  l i l e  )  l 0
Fe  mr l c  ( l i \ c )  I 0
l\ '141e ( specimens) l0
Fcmale (specimens) 7

101 .0  i  1 .8  l 0 l - i 07
100.7 :: t  0.6 100- l0l.5
to1 .2  !  2 .2  105 - l  l 0
10,1.4 i  l . ,r  l0l-t07

lVcight

lUa l c  ( l i \ c )

Fen r r l c  ( l i ve )
5 1 . 0 : t  1 . 0
,19.4 a ,1.4

n  Mr :an  f  S .D .  {B )  RaDtse  (g r

l 0
I U

17-55
40-51

'1 
. galotea rrtitutr (the sub species at Brown

Riverl in the collection of the CSIRO Division
ol Wildlife Research. Mcan dilTerencc between
r r ra lc  and lc r r ra lc  u ing . .  in  t l re  spcc in rcn . .  i s
2.l i nrnr. thc male bcing significantly larger ( Wil-
coxon 's  Sunr  o f  Ranks  Tcs t ,  P  1O.01) .  Th is
comparcs well with a mean dilTcrence of 2.6 mnr
between the "pairs" at the l 'hree Mile Plot. The
d i l l c rc r ree .  in  l i rh lc  l .  be tuecn m)  w ing  mcr rurc -
nrents and those of the specimens (ca. 5 mm)
is explaincd by nry reluctance k) f lalten the
wings of l iving birds while measuring thcm. l-hus
I believe it is reasonable to assume, at least in
lhc rDa.iority of ca\e\. thal thc larger bird of the
pa i r  i s  the  n)a lc .

lt cannot be assumed that the spccics cxists
in  equa l  dcns i t i cs  th roughout  i t s  range.  In  1967
rtt Nonrnd River, Western Province, I netted for
lt least 4(X) net-holrrs in primary forcsf during

TABLE 3

Dislanee from banding sitc of 62 recaplured Common Paradise Kingfishers at l 'hree Mile Plot.

I) islance (m) t0-20 20-40IJanding si lc ,10-60 > 20060"80 80- 100 t00-120

Adults
(.lti )

Immatures
1 1 4 )

l 8

(Ko ln )oga rov -Smi rno r ' f es i ,
l '  0 . ( J l :  imn ra lu res  n ( j l

Adults recovercd i igni l icantly
si-snif icantl \  di l lc.ent lo random

closcr to bandin8-si le than randomll_ expecled.
distr ibution. P - : .  0.1)
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lhe  longcs t  d i \ tanLc  be lween any  l$o  o [  my ne t -
r i l c i .  I - rom lhc  ubovc  in lo rmut ion  I  cons ider
that. territories, at Brown River. are usually 0.3-
O.-5 ha. in size.

F ide'litt, !o territort

F igures  4 ,5  nnd ( r  ind ica te  tha t  there  is  l i r t le
ehange in  le r r i to r ies  l rom year  lo  yer r .  A  b i rd
in Territory B rhif lcrl to Terrirory A in thc
se^cond s€ason, possibly caused by disappearance
of a bird in each of Territories A and B.

Birds removed from their territory quickly re-
lurr once liberatetl. I kept no recordr'of ..same-
t lay '  rccap lu res  bur  h i r i s  l ibera ted  a t  u  cent ra l
banding point were consistently caught soon
after in the same net in which'they ivere first
causht  o r  another  on  a  d i rec t  l ine  w i th  i l .  One

\

c
875.---.-+878*

. , i i

---r-- i 
---,i-- - -

, , F  , ,  i B; F  , ,  i 8
,' 858 i / 3O5

,' 887 
.: .- ,.' 065

'to0 m

Common  Pa fad rs€  K inq t r she r C o r e l l a  4  ( 5 )

a Figure 5.  Srudy ar t 'a,  Ihree Mih:  t ' lo t .  jhodne
knt''fn k'tik)rit\ .'l ( t)tntnon parodi\e
Ki , t ta l i \h(r  brel inp w^o 1976-77

a Figure ,t. Stud! afto, T'hrce Mile plot,
AntDtn t .  t . t t t , r i t . \  , ,1 <, , t ,mnl
Kingfther breeditg scalon
lNumh(t t  f tprctent  lc : , t  3
hand-nunthert, pretuntd nate
nunther in && pair.l .

b i rd  nn  l l l  Junc  1977 re -en tered  the  sanc  ne t
l i ve  l ines  in  one dav .  On 7  Aueust  1977 two
h i rd : '  c ru ! l t t  l r  l - i l csoot l  s  r r l t l  s i t r i .  und  rc rnr rver . l
to nrine l irr bandint. were retrappccl on File-
wrxrd's silc one hour aftcr being l iberated on
n ly  r i t c .  fh is  lu t l c r  ( r i cur rcncc  r r  i r r rp r r  u r | l  u .
i r  i r t i i ca rc r  hL lc l i t l  to  r r r r i t r r r \  in  rhc ;  r l r l  t  i .e .
n ( )11-nrecutn !  )  sc i l \ ( ) t r .

A t  Nomad R iver .  where  I  recorded s imi la r'homing"  hehur  i r ru r  h1  revcra l  \ l ) ce ic \  I  Bc l l
f97( ) t .  r  p r l r  o l  7 .  s t lu t * r  rc lc  .ed  :0 { )  rn  l r ( )n t
their banding site wcre found 3O minutcs later
in the original net. These occurrences seem to
be too frcquent to be nlere coincidence. perhaDs
thc  urecnc)  o f  rcga i r r inA i r r  rc r r i r r r r r  mr rkc ,  r i rc
h l r ( l  more  t rn \ \ i r rv  lh l rn  U\u i l l

t97 5-76.

\
i c

875
I 878
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a Fig[re 6. Stud,- areu, Thrct Mile plot. sho.|,ine
tinottn r..ritt)rit\ oJ Comtn()n purudise
Kinslitlter hrcedins *a:on 1977-78. (Birds
nar*ed x.ith qu(r). not neted, but poxibly
\ i l l  pr{cnt \ .

Common Paradise Kingf isher

g q x . o l a l i t l

Ilrceding Scaxttt

My own breeding records, thosc kindly sup-
plicd by ts. J. Coates. and those published in
the Pqpuq Naw'Guineu Rird SoLitt) '  Newslettcr
a re  summar ized by  Be l l  (1977) .  Brccc l in r  o f
insectivorous birds, including other species of
k ing f ishers  (Be l l  1977)  s ta r ts  a t  thc  he igh t  o t
the dr), season (the Austral spring). reaches a
peak in the carly wct scason and then finishes
abruptly. T. .(,alrrrcn, however. l ike other ground-
feeding species (e.9. pittas, rails and Fiapctcs
cuenrlesc ens) breeds rnainly within thc wet sea-
son (Tab lc , l ) ,  p resurnab ly  because o I  the  c t lec ts
ol rain upon soil l tardrrcss und littcr fauna.

Table 5 shows prcsence of vascullrizcd brood-
patches during thc 1976-77 season. Although
corrclation between brood-putches und rainfall
i s  no t  s ign i l i can t  (poss ib ly  becausc  I  o l tcn  fa i led
to inspect the brood-patches ), the indication is
that incubation has largely ccased hy April, just
before the wct season ends.

Rand and Gi l l ia rd  (1976)  descr ibc  thc  res t
as a holkrw in i l ternitariunr but also statc, with
a query. "in a hoie in a branch". At Brown
River the nest of the termilc M i(rocsote trc.\
1lloi sccms always used, and nests arc 2-6 n'l
from the ground. I have seen both birds of a
pair excavating the ncst-hole but l l tany abortive
attempts secm to be mlde before a suitable ter-
mitarium is chosen. I was not prepared to dcstroy

TABLE 4

Ncsling rccords+ of Common Paradise Kingl ishcrs al [Jro\\ 'n River 1967-t977. (brrelal ion betrvecn number of breed-
rng rccords and rainfal l  is signiJicanl (Spearman Rank ( irrrelarion Tc\1, p - < 0.01).

Fcb. lvlar. Apr. Ma t  Junc  Ju l ]  Aug . Scp. Ocl .  Ni)v.  Dcc.

N o . 0 l
Nesl \

monl  h l r_
rainfa l l

Jan .

18516 {5 l88t 9 6261 2 1 82922t2

I t )

9,5

I  Da lc  o f  ner l  i s  da tc
in mo\t cascs.
F r r ) r r  N t cA lp inc . r  d /

( ' f  d i \coverf  of  an occupicd nc\ t  rcg.rrd less () f  s ta lus ( i .c .  tgBs () r  )oung),  $hich i \  unkno\\n

.  (  I 9 7 5 ) .
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Birds
\\ i lh
brood-
palches

Birds

brrxrd-
patchcs

TABLE 5

Prr"crrec of  rarcrr l r r r ized brood-prr , jhL\  , ! r r  aLIul r( - r , n r n r , ' t t  P . r r r r l i r c  K i n p l i . h c r  n e r r ( . d  a r  t h r c c  I \ l i l c  p l , , r
\976_,17.

N  D  J  F  M  A M J  J  A  S  O  N  I )
t976 t917

TABLE 6

l r l ra-spcci f ic  chases b!  Conlm{)n Para{ l i \c  Kir )g l ishcr\
( 'bserved l t  lhrec Mi le Plor  1916- '17.

S o N I ) J F ! \ I A I \ , I J J A S

( hares br
. rdul ls  ( , f
0 lhcr  adul ls  :1 9 I  2

Chase\ b!
ad l l \  o l
inrornture\

( hases b\

of  o lhcr

l l t l

Sctt.tt ttttt l  ut t iyi t t

T. galulca rarely calls in the dry scason. when
i t  i s  d i f l i cu l t  to  loca le .  ln  Septcmber .  ca l l ing
increases noticeably and, by October, intra-speci-
hc aggression becomes incessant. Table 6 gives
instances of aggression actually rccordcd, althaugh
milny more werc observed.

Aggres : , i r rn  i .  o f  th rec  r )  1 rcs .  Or rc  i ldu l t  N  i l l
o l t cn  hc  \een perehet l  uh i le  two ( r thers  repe i r t -
edly swoop at it unti l the l irst bird fl ies our ol
the area. I presurne lhis is a rcsident pair attirck-
ing  an  in t rudcr . ' l ' he  second type is  a  d i rec t  chasc .
On 24 Novembcr  1977 I  s i rw onc  adu l t  f l y  f rom- Ic r r i to ry  ( '  (scc  F igure  6)  in to  Tcr r i to ry  B  bu l
before i1 could pcrch, rwo birds flew rr i l  and
(h i rseJ  i t  h r rek  i  l ( '  Tcr r i l  r )  C .  the  tu r r  l l r re : \sor i
l h c n  r c l u r n i | ] g  l ( )  l ( r r i t o r )  B .  O r r  2 l  \ r ' r c m h c r
1976,  two adu l ts  chased one another  backwards
and forrvards three tines, presunrably over a lerri-
lorial boundary. Such chases secllt to bc lrbout
20-30 nr ,  i .e .  h r l f  the  w idrh  o f  l  rc r r i lo ry .  ' l  he
third type of aggression consists of two adults
(a pair?) perching, faccd lowards two othcrs
s i t t t i l r r r l r  Pcrchcd.  h ( ) th  pa i r \  e r l l i r rS  Ioud l )  One
h l rL I  t l t cn  \woop\  i l l  l rno lher  l  the  ' ' p lx )s i lC  p i t i r
and ufter a few nrinutes bolh pairs fly oli in
dil ierent directions. Rand ( 1942) iecordcd
s imi la r  ga ther ings  ( in  August  nd  Sep lcn lber .  i i r
thc  F Iy  R iver  a rea) .  ' l -h is  

nay  bc  l  t c r r i to r i i r l
den la rca t ion  d isp lay .

Aggress ion  prohrh ly  tuper r  r r f l  in  rhc  mi t l -
h rccd ing  'e l t ron  r ru in .u  t r r  p rcuccupat ion  w i lh
neslng actlvlt) because any young of the prcvious

t 2

t t . 4  I

*  2 l  t

2 1 1 2  3  *  1

. r 4 5

1 2 9 1 1  ' , 7

No records
of brood-
palcnes
l a k c n 5 5 2 4

R:rinfal l
( cm)  21  27  25  39  16

I r

1 3  7  1 l  7

* No birds caplurcd in September.

nests lor inspection, However, one termitarium
that fell from a tree contained a nest from which
thc young had just f lown. The nest-chamber was
I  3  cm in  d iameter ,  w i th  an  en t rance tunne l  l5  cm
long. The size of this chamber seems a tight f ir
lor a sitt ing bird and birds tre trequenrly seen
wi rh  hcnr  o r  b ro |en  t  i l -p lumc\ .

Ransay (lt i78) records a clutch ol f ive eggs.
a t  La lok i  R iver ,  near  Brown R iver ,  G i l l  (1964)
records 3-4 for the closely-related 7' .rrly/a, al
Innisfail, North Queensland und a breeding
peri()d of 2.5 months front comnrencement of
tunncll ing to fledging of young. I have no in-
f().mation on whcthcr or not both sexes of 7.
q,rrlalea incublte. Cerlail l). hoth 1""U young il
thc  nc \ l  and ( )nc  h i rd  !an  o l ten  hc  scc l r  wu i t ing
with food in its bil l , while thc orher is inside th;
nest. I hrve only once secn udults feeding young
oul of the nesl and suspect thal the young arc
:oon lgfl 1, Iend lor lhemselves

No cvidence was seen of nests being dug out
b) I 'redat.rrs evcn though ntonit( 'rs ,/a;arrrr
lrrr,/ ir 'r.r arrJ V. pru.titru.t were lbundanl. Hou-
ever, I havc twice seen occupied nests abandoned
hef')re thc) r\ere expected iU fledge young. sug-
Fe\ling preJali()n. The mtrst l ikelf pr'edrro"r cai'-
i lble of €ntering the nest-tunnel is ihe nocturnal
Ilrrrwn'l 'ree-snake lloigu irregulari.r



Decc f i r be r .  1980 H. L. Bel l :  Ecology ol the Common Parad i se  K ing l i she r 121

scirson s ncsting. sti l l  prcsent in spring, have long
sincc been expellcd. I wilnessed no c-hases in thi
rl id clry season but all birds caught at that t ime.
, ' lhc r  rha l  r l re  fcu  r r rung s r i l l  p rcsent .  were
( i l u ! l t t  u r t h t  l h c t r  r ) r \ n  I e r r i l o r i e . .

I)i.rp('t.\al tt l  t outtl l

\ l l ( r  l l e r l - r in . l :  rhc  loung b i rJ : \  ppear  t ( )  feed
r l l ( ) \ l l \  r ) l t  l l ) c . q r ( ' U | | d .  w h i c h  i r  d a n r p  l r t  t h i .
t rmc o l  thc .vc l r .  Immatures  caught  a rc  invar iab ly
rnud-s ta incd  w i th  so i l -encrus ted-b i l l s .  The young
arc nruch noi\icr t lran the adults tnd are aggresi
si\e to$itrds each othcr and towards 

-diher

s,rccics. I sarv onc strikc at a Black-headed pitta
Pittu vrdida, and another rather unwisely,
ir l lackcd !r C;rc tcr C()ucal Ctntropu.t nenhcki,

Youn-!.: birds appcar to nove out of their natal
l c r r i to ry  seon a f te r  independence.  One immature
(0-50-773O5)  had r rave l l cd  210 m,  c ross ing  th rec
tcrritories in scvcn dals ufter banding.'Three
others crossccl three teri itories and moved morc
lh  n  l . l ( r  n r  \ \ i rh in  5O L l  ys  o f  bund ing .  In tmaturcs
nr ( ' \ ' cd  n tueh lu r l l t c r  f ro l t r  hanr j ing  s i te r  than
lu t lu l ts .  cven w i th in  lhc  conf ines  o f  my s tudy  area
( ' l a b l c  3 ) .

Ar thc hrcctlrn.u ieit\on prr)gresses '.ne\\
i r r lu l l \  i tp fc i r r  i . c .  unhrndet l  h i rd r  in  a t lu l t  p lum-
fgc ( Table 7 ) . Thc l irst immaturcs appcar in
Dccembcr and nerv" adults in Marbh. One
iormaturc  (O50-7732-5)  caught  as  i t  appcared
I r )  I c t \c  i t  nc \ t  "n  l f t  March  w ls  re l rapped on
l6  Ml r r  in  u r . lu l r  p l r r r r ra te  hu t  w i lh  in ( :on tp le tc

TABLE 7

Nunrhcr of  indir  idrra l  Cirnrmon paradisc Kinst ishcrs
| l c t t r i i  i r l  I l r r c t '  \ l i l c  P l , ' t .  A u s L r s r  1 9 7 6  O c t o b c r
l . / - - .  h \  t  . { \  . r , l  l r \ .  r L s  : r , t u t r i ,  a n , i  i n r m d t u r c \ .

J F M A M J J A S O
1911

7 1 7  |  1 2 2 1

:  I  1 2

J  r  : r  . t  1 5

' 'Ncs -  n f l r l l \  l l ( lLr i l -p lumagcd bird not  previorsh
|rct t ! ' ( l

TABLE 8

Relraps of  Comm(n Paradise Kingf ishers and c lapsed
lrmc lo last  recaprure at  l -hree Nr i le Pl( ) t ,  I  December

1976 t0 30 November t977.

n Retrappcd Elap\cd t ime to last  capturc
*  I a t e r  0 - 9 0  d a y s  9 0 - 1 8 0 d a 1 s  >  l 8 0 d a ! - s

bandcd

t . 1 2 . 7 6  l 2  9

adulls 6 t l  i l

127  r ime ( ,

l \ f t n ) t h  A S O N D
t976

,\du l t \

b a n ( l c ( l  l l l l  l l
' 'NL' \ \  " :

p r L r n r r g f c

,r lunrr lc( l  5

l m m a l .  2 : l  , l  (  l 0  t i m e s )

i '  Notc numbcrs do not correspond to Table 3 *hich
includes birds netted outside thc pcriod covered by
th i s  t ab le .

ta i l -p lumcs.  Acqu is i t ion  o f
thus take about 70 days,
lmmatures wcre re-trapped
inc lud ing  ta i l -p lumes, '  

- l  
l4

It is therefore l ikelv that
Table 7 are young of the
appear unti l three months
arc netted.

adult plumage could
or less .Two othcr

in full adult plumage,
days from banding.

the "ncw" adulls in
year as they do not
after the first youn-c

'l 'able 
8 givcs retrap l igurcs for I Dcccmber

1976 to 30 November 19'17, for adults, "new"

adults and immatures. Even with the modest nett-
ing-rate (ta. 96 nct-hours monthly) most adults
were rctrapped and were sti l l  present during the
later half of thc period. No "new" adult was
seen again suggcsting that once fully-plumaged
lhcy are driven away. Only one-third of the
inrmatures werc rctri lpped, only three morc than
three months from banding, and none after six
months. Most ol the young of the ycar therefore
cithcr perish or are forced away, as Table 7
suggcsts, i l l  the end of the wet season.

During the early dry season the species nray
turn  up  in  unusua l  p laces .  L indgren (1970)  re -
portcd one in a suburban garden and at least
lO km from the neilrest rainforest and quoted
another seeD in the Port Morcsby airport terminal.
I huve seen an inrmature in a scrubby gully in
dry silvanna ilnd also heard of other occasional,
but regular, reports of birds secn in parks and
home gardens. The young can also colonize
secondarv growth rrinforest but scarcity of terni-
tarir would makc brccdins impossible for many
b i rds  in  th is  hab i ta t .
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.  l r t  t r r r r .  i r t r ta r rccs  I recordcd s ign i f i can t  uc igh t -
I r \ \ \  h \  rn tn ) i l l u rc . .  Mo: l  rc t r t fpcd  in t r r ta lu rc*
rvciglrcd 2-.1 g less than whcn ttrsl netred; this
rs to bc cxpecte(l after f ledglincs heconre active.
Horvcvcr. an imrnature bird weighed 53 g on
lS  J r r l t c  l ' )77 .  r rn t l  r rhcn  rc t r rppcd on  l l  . \uSu. (
nc i lhec l  r tn ly  l ( l  r .  l r t r l  c , ru l r l  h r rd l )  f l y .  An-
o thcr  we ighcd 50  g  on  20  Apr i l  1977,  and when
retrirppcd 50 clavs later wcighed 4l g and also
appcr i rcd  fecb lc .  Fogdcn (1972) .  in  Borneo.
rccorcleti sinri lar cascs of imnlatu.c birds of sevc-
ral spccics losinl ': wcisht. and dying in the net,
in  thc  pos t -b ree i l inc  pcr iod .

' l  
hc  tc r r i to r i r l  dc fcnce by  adu l ts  in  the  Spr ing

c l r i ves  or r t  anv  surv iv ing  young.  o ther  than
thosc thrt replace cleceased adults. However, I
su!:gcst lhil l  the nlost importanl factor in thc
(l ispcrsirl ()f thc )()ung is the clrying<tut of thc
groun(l at thc cnd o[ thc wct scason, when n]ost
lounu i l i sappcar .  l l  immatures  feed main lv  on
I t r ru r l t l  l i r t t t ta .  r \  lhc )  5ccm t ( ' .  thc )  wou l '  hc
i l l - cqu ippcd to  conrpc tc  w i th  exper ienced adu l ts
in  thc  p rcsumablv  rnorc  d i f l i cu l t  fo l iagc-g lcan ing .
Oncc drl corditions dictatc aborcal foraginr (see
F isurc  3 )  thc  ) ( )ung nray  havc  to  c i thc r  d ispersc
or  d ic .

-[ 'he' 
rccortl of Drallan (1978) of an adult orl

Common  Pa rad i se  K inq t i she f C o r e l l a  4  ( 5 )

l)arnley lsland, Ouccnsland, 76 km from New
(iuinea possibly indicates considerablc potential
for dispcrsal. Howcvcr, since vil lage people some-
limes re.tr youn_u kingfishers, thc bird on Darnley
Island nray have been carried on one of thc
nrany Kiwai canoes lhat plv bctwccn Daru antl
thc 

' l 'orrcs 
Strait isl l lnds. It is notcworthy that

T. galatea has not successfully colonized nearby
New Br i ta in ;  a l l  thc  i s land members  o f  the  super -
spccics (except ferhaps f. g. r 'ul<'ani on Mananl
Is land wh ich  is  verv  c lose  to  thc  main land)  a rc
g l a c i a l  r e l i c t s  ( M a ) r  1 9 4 2 ) .

[ .ongev i ty ,  Mor ta l i t y  anc l  Annua l  Inc rement

'| 
he lonl]est elapscd time so far for a recovery

of a Common Paradise Kinglisher is f ive years
s ix  n ron lhs  (A i ron  l97 l i ) .  Th is  b i rd ,  and another
recovcred alter t ive years thrcc nronths wcre both
bandetl by L. W. Filcwood and recaptured by
me in  Ter r i to r ies  A  and B (see F igurc  6 ) ,  bu t
neither were recorded aftcr the 1975-76 brecd-
ing  seaso l .  Band ing  in  New Guinca has  been
mostly intcrnrittent and sustaincd cflort at one
Iocation would probably show that the longcvity

TABLE 9

Sur\ i \ r l  (h la of  Common Paradisc Kingl i rhcrs nct tcd in I -crr j tor ics A.  l l .  ( ,  l .  anr!  I r  *

a l  Thrcc lv l i lc  Plot .

I ] fccding \ca\()n N o t .  7 5 - O c l .  7 6 N ( ' v . 7 6 - O c l . 7 7 N , , .  7 7 . \ l i l r  7 8

A d u  l t \
I landcd bcforc

Firs l  banded
1976-77 scasrn)

Fir \ t  handed
1977 7l l  scasr)n

" N c \ "  a d u l t s  ( i . e .  n o t  c a L r g h t
l landc( l  1975-76
I landcd 197G77
l lanr lcd 1977-78

Irandcd l9?5-76
I landcd 1976-77
I l i rnd! 'd 1977-78

Nel-hours in arca

t t l l l l l

1
la tcr  hal f  of  scason)

5

l l 2 5

l 6

l u 0t 72

'r' Scc IiigLrrcs .{-6.

:  Notc ncl t ing ccascd car ly in breeding \cason, bul  in)maturc\  \houlc l  hr \c bccn ncl lcd bt
Nlarch tsee 

' lablc 
lJ  I i , r  1976-?7 scas()n) .
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TAI]LL, I O

sishting\ or rdulr-r'lumased and 
I 
immatu,iia"fl,#iB:i 

tparadisc 
Kingfishcrs at rhrce Milc

\  l ( , n r  h Hr\ .  ( r f Adult-plumaged Immaturc-plumagcd 'fotal

25

2u
t l

t 9

4 l

I l 3

I

29
.r6

t 7
1 9

Aug

oI I . gtlatau is as grcrl. ()r greater, than some
passcrinc's at Brown Rivcr alreadv knowt t{)
havc  surv ivcd  l0  lears .

_'Iable 9 -{ivcs survival data, bascd on retraps
of  b i rds  occur r ing  in  Ter r i to r ies  A ,  B ,  C.  E  and
F ( sec Figures .1-6 ). The sample js too small
for signitic:rncc. ' l 'hc 

larc o|rsct of the 1977-78
\\ 'c1 seasolr resultcd in very low catch rates so
sorrre of thc birds "ntissing" i l t that t imc may
sti l l  havc been alive. Horvcver. thesc data suggesi
an  annua l  loss  o f  a  quar te r  to  a  th i rd  o f  the
adult population. though I anr confident thitt
luture rescarch wil l show it b be much lower.
(Fodgen l l972 l  found thc  mor ta l i t y  ra te  fo r  24
adults of thrce specics of kingfishers in Borneo
t o  b e  1 2 . 5 %  ) .

l;rorrr 
-fable 

9 and Figures 4-6 it can be seen
that 1\\ 'o adults in each of Territories A and B
disappcared after the 197-5-76 season (these are
tl lc t\\o long-tcrn retraps referrcd to earlier).
The prcsumcd malc in Territory B then paired
with thc presumed fcnrale in Territory A, where
both remained for the following two seasons.
Territory B was occupied by twb "new" birds,
the prcsuored female having been netted in lull
a(lult plunrage irrsicle ferritory B at the close of
the brccding season. 

-l 
he pair in Territory E were

runhrndcd in  lhe  I975-76 re i l son .

Fo l low ing  r l re  second season (1976-77)  Ter r i -
l()rv E losl thc presunted female which was re-
placcd by another bird. In the 1977-78 season
the presunrcd ntalc of B and C were not found
hut as no othcr previously unrecorded adults
rlcre c ught this nrav reflect the small sample
net ted  r l thc r  th  n  ac tu  l  los \ .

Annual Incr(mcnl

There is a large annual production of young,
most of which disappear in their f irst year. The
breedirrg season seerns long enough for two
clutches, although there is no evidence for this.
The clulch, even if not normally the five eggs
repor ted  by  Ramsay (1878) .  i s  p robab ly  no t
less than the 3-4 known [or T. sylvia. Civen the
usual high success-rate of hole-nesting species,
young of the year probably outnumber parents.
Belatedly I counted immatures separately in my
l ran \ec t  coun l r  and Tab le  l ( )  g ives  f igures  lo r
adu l l r  anc l  imnra tures  \ecn  a t  thc  en t l  r r f  the
1976-77 breeding season.

Table IO shows that in April and May sight-
ings of immirtures outnumbered those of adults
by approximatcly 3:2. I have no reason to be-
lieve that imnratures are easier to see than adults;
indeed, thcy are better canrouflaged. This ratio is
probably greater in reality bccause by April some
loung o f  the  year  a re  knoun l ( )  move away in to
marginal habitat, Also. as shown earlier (Tablc
7) sonre young are already in adult plumage
by April. Even if a territory loses one adult each
second year. as inferred in Table 9, it may pro-
tluce six morc young in thal period.

Plumage

No data werc taken on moult but measure-
mcnts were taken of tails and their central plumes.
Thesc are given, for four birds, in Table 11,
combincd rvith data on brood-patches; these were
the only individuals for which I had varying
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TABLE I I

Ia i l  lenSth and presence of  hrood-palches of  retrapped adul t  ( i )mmon paradise
at  

- l  
hree Mi le Pk)t .  hreedins scason {) f  1976-77.

C o r e l l a  4  ( 5 )

Kingt ishcrs

l \ lonth Jan Fcb Mxr An r  N la r Junc

050-18895

la i l  (mn r )

( 'cntral plume\
(mm )

I lrood-pa1ch

050-61065

Ta i l  (mm)

Ccnlral plumcs
( n ) m )

tlrood-patch

050 t8858

Ta i l  (mm)

( enlral plunres

Ilrood'palch

050-77304
' I  

a i l  (mm)

('cntral plumes
(mm )

Rr()od-palches

101

251

108

265

95

202

I 0 l

106

25,1
Yes

I OIJ

266 265 l t 6
No

I2 l  da ]  s t02

I9.1
N t t

1O7 106 <- -s7 da\ s --> 62

96 <- 62 davs -----> 6a)

265

204

231

t00
No

100 <-- t20 clavs -> tot

201
No

ncasuren]cnts $ithin onc brceding season. Acqui-
s i t ion  o f  new ta i l -p lumes.  as  ind ica tcd  by  the
shortcr lcn-qths, is in each case, acconrpanied
by a disappeurancc of brood-patches. This sug-
gcsts that ntoult takes place after brceding.

' [wo 
o f  rhc  b i rds  in  Tab le  I  |  (050-61065 and

0-50-l8ll58) had acquircd new plunage, albeit
$ i th  s l ro r r  r l i l s .  on ly  luo  n ton lh i  u f te r  thcy  uere
r c t t e ( l  i n  t h e  o l J  p l u m r g e .  l d i d  n o t  c a r c h  r n y
hr rd \  lh l t : lppeared lo  he  undergo ing .  mou l t  o f
body feuthcrs, and only saw one that appeared
lo bc. fhis suggestion ihat birds in heavy hoult,
as to be cxpccted, are sccretive. Towards lhe
end of _the brceding season birds in old plumagc
rlcre all soiled, with worn, broken and mud-
sti l inc(i t i l i l-pluntcs.

Ittnrcnurc Pluuage

I re t la lc  (1956)  descr ibcs  the  immaturc  p lum-
age arrd i l lustrates an intma(uro r,:tt 7'. g. ninor.

Young are brown with a bluc ti lrgc on the crown
and uppcr nape. and bull ish underpart feathers
which arc tipped with brown. The tail is
brown with two elongatcd central feathers ((i.1.
160 rnrr long) edged with a bluc tin-qe. The
beak is  b l l ck  w i th  a  redd ish  t inge .  The beak
becomes noticeably redder while the bird is sti l l
i n  immature  p lumage.  C)ne b i rd  (050- l88 t t9 ) ,  re -
trapped after 77 days, had two coloured central
tail plurnes growing, with perfectly-formed rac-
quets on the tips. Thc plumcs wcrc growing ovcr
the existing two immature !-entral lail feathers but
had no t  reached the i r  t ips  (159 rnm) .  Th is  was
the only case I saw of adult tail-plumes on a"brown" bircl. t did not net, and apart from thc
abovc bird only once saw. a bird not in either
fu l l  adu l t  o r  fu l l  in )mature  p lumage.

Re[c rc r tcc  \  i r \  t rJc  ear l i c r  t i r  i r r ]  in tn lc lu r (
(050-77325)  be ing  caught  in  fu l l  adu l t  p lumrge
( lcss  fu l l y -g rown ta i l  p lumes)  on ly  7 l  days  a f tc r
having heen secn to lcavc a ncst. However, two
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l , h o r ( ,  \ \  l r c c k , ' \  e r
.-.r

.  l l u l !  ( , , 1 1 r n , , 1  l ' t 1 t . u l t \ '  k u t ! l t \ 1 t ( t

l ' h 0 t i i :  \ \ .  I ' c c k 0 \  f r

o l l l c r  in rn l i r lu rc \  \ \ c rc  s t r l l  rn  i r r rn ra tu rc  p lun l l rge
57 ar r r l  77  dars  u l tc r  in i l i r l  cap lu re .  a r r t l  O50-
l i l l lS9 .  rc lc r rcd  t ( )  i r c l i ) rc .  had on ly  thc  1wo l i r i l
p lun tcs  o l  lhc  adu l l  p luma{c  77  t lavs  la tc r .  

' l -h i r

\u ! ! ! -s l \  th i r t  c i lhc r  thc  t in lc  l  l cn  1o  a t ta i r l
rudu l l  p lu rnagc  var ics  w i t l c l t  o r  lha t  050-77315
:ccn  lcav i r rg  r  ncs l  h i rd  l ledgcd prcv ious lv  and
h i ld  rc - \ ' i s i l cd  i l s  oun or  l tno ther  ncs1.

. . \ s  n ren t ioned behr rc  t l re rc  $cre  i l l so  lwo
in rn l r tu rcs  tha t  wcrc  cau{h t  in  fu l l  ac lu l t  p lum-
i tgc .  inc lud ing  t l i l -p lunre \ .  I l .1  duvs  a f tc r  in i t i l l
cap turc  in  fu l l  in rn ra tu rc  p lunr l r :c .  1h is .  and thc
t iu t l  i r t  

' l ab lc  
7 .  suggcs t  th r t  th ( '  usur l  per iod

io r  r rcc lu i . i l i o l  o f  adu l t  p lunrage is  in  thc  r r r r l c r
o l  J - "1  r t to r r ths  l ro r r  l l cL lg ing .

( 'onc lus ion

' la t t . t s i l t tL ' ru , (d /d l r , .?  
r \  i r  \pccrcs  o l  cx t r i t ( ) rd r -

na f i l y  \c ( ien l l l r !  hab i l s  a r ron- ! :  i td r . r l l s .  cvcn  fo r
l r  b i rc l  o f  t rop ic r l  m in fo res t .  Lven i i  no t  d is t l i -
bu tc rJ  in  equa l  dcns i t ies  o rc r  the  a la i l rb lc  hah i ta t
i t s  lo tu l  popu la t io r r  p robr rb lv  n rn \  1o  nr i l l i o r rs
or  l cn \  o l  n r i l l i ons .  l t s  ab i l i t v  to  co lon izc  a r t i -
l i c ia l  o r  secondar " '  hab i l i l t \  i s  conrb incd  w i t l r
h igh  t l i spcrsa l  r r l . t i l i t l  o l  thc  \ou l rs  an i l  l  h igh
ra l io  o f  I cpr ( )duc l i r ,e  po tcn t ia l  to  r ( iu l l  n lo r ta l i t ) .' I-hus it coulcl copc rl ith thc rvaring and wanirrg
o l  low larc l  ra in l i r rc 's t  a \  pos tu la tcd  by  N ix  and
K i l l n r r  ( l t ) 7 ? ) .  b c i n r :  a b l c  t o  n r a i n t a i r r  v i a b l c
popu la l ions  in  snra l l  a rcas  o l  su i l  b lc  hub i ta l .
)c t  h l ! ing  lhc  . lb i l i t \  to  co l ( )n i : / c  r r r 'w  l rab i ta l
i rs  lhc  fu in l i ) f c \ l  cxp : rnder l .
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