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Brown River, Papua New Guinea. 
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Data on the kingfisher Tanysiptera galatea, taken at Brown River, Papua New Guinea, 
are presented. The species forages almost entirely in the lower understorey of rainforest 
or on the ground. with pronounced seasonal change involving foraging at lower levels 
during the wet season. Food observed was earthworms, large insects and a lizard, the 
worms being probed for in the ground. Population density is estimated at 50 birds/ 
10 ha. The adults are monogamous. remain paired, hold territory year-round and are 
extraordinarily sedentary. Territories average about 0.3-0.5 ha. Breeding occurs within 
the wet season in contrast to other kingfishers in the same area. which commence 
breeding prior to the wet season. Considerable infraspecific aggression occurs prior to 
breeding and three possible agonistic displays are described. The nest is tunnelled into 
arboreal termiteria on lower trunks. In contrast to adults, immatures have high dispersal 
ability. Lack of food resources are considered to be as important as aggression by adults 
in contributing to dispersal. Annual adult mortality is at most 25-33% and probably 
much less. while annual increment of independant young is at least 150%. Moult occurs 
after breeding and takes two months or less. Immatures attain adult plumage probably 
3-4 months after fledging. The bird is considered well-adapted to cope with waxing and 
waning of suitable habitat.

The Common Paradise Kingfisher Tanysiptera 
galatea is abundant and easily-netted in lowland
rainforests of New Guinea. From December 1975 
to November 1976 I studied the community ecol
ogy of birds in three hectares of rainforest at 
the Three Mile Experimental Plot, 4.5 km north 
of Brown River bridge, on the Hiritano Highway, 
Central Province, Papua New Guinea (Bell 
1977). During this study I gained much inform
ation on T. galatea and I have combined this
with my observations elsewhere. 

Methods 

At Three Mile Plot l censused along a transect 
for 36 hours each month in 1975-76 and 24 
hours each month in I 976-77. Counts were 
evenly spread from 06:00-18:00 hours and 1

traversed the route shown in Fi1mre I about 
once every two hours. Birds were recorded by 
number, sex if known, and height at which first 
seen. Heights were recorded as ground, 0-1 m. 
1-2 111, 2-4 111, 4-6 111, 6-8 m, sub-canopy ( ca.
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8-25 m), lower half of the main canopy (ca. 
25-30 rn), upper canopy (ca. 30-35 m) and 
emergents (ca. 35-40 m). Other data such as 
foraL?ing and aL?gression were collected on an 
opportL7nistic b,{sis. Full details of methods are 
given elsewhere (Bell 1977). 

Mist-netting and banding* was carried out 
from Januarv 1976 onwards. I erected three or 
four 13 rn ;11ist-nets, and rotated sites so that 
niosl were netted for equal periods, but not all 
net-sites were operated for the full study period. 
Sites were used as follows ( sec Figure I ) : Lines 
A and C = throughout, Line D from July 
1976. Linc B from March 1977, Linc E in 
March 1978 on Iv. The increased numbers of 
sites resulted in n1orc infrequent use of each but 
each was used at least for six hours every six 
weeks. I. re.:orded sex ( if known), net-site and 
time of capture for all birds caught. I also 
recorded weil!ht, wing and tail measurements. 
description of immature plumage, presence of 
brood-patches and presence of mud on beak 
when time permitted. L.W.C. Filewood had band
ed at this site since 1971, in addition to his 
usual site 300 m to the north ( Filewood 1971). 

Study Area 
The site shown in Figure I is closed-canopy 

lowland rainforest selectively logged ca. 1959. 
A very narrow belt of secondary growth bordered 
the road and a narrow survey-line, which only 
partially removed some understorey vegetation, 
ran parallel to the road. Rainfall at the Brown 
River Forestry Station averages 2 0 IO mm an
nually and the monthly rainfall for the period 
of the study is given in Figure 3. The trend is 
ror a wet season from December to May and 
a dry season from June to November. when 
there is often no surface water and the ground 
sets hard. The vegetation is described by Hey
ligcrs ( I 965) and Bell ( 1977). 

Surprisingly little human interference ocrnrre<l 
and I saw no other person. except on the road. 
throu�hout the study. There is no evidence that 
T. �a/area is hunted here even though I have 
s:.>c11 the tail-plumes used as decoration in the 
New Guinea highlands. 

* Bantls used wers· providetl by the Australian Bird
handing Scheme. OiYision of Wildlife Research, 
l'SIRO. 
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Distrih11tio11 and hahitat 

T. galmn1 occurs throughout New Guinea 
( Bell 1971 ) and on some off-shore islands. Pri
mary, lowland rainforest is its main habitat but it 
occasionally occurs in hill forest up to 600 m 
( Mackay 1969, Nicholson 1972). It will colo
nize isolated patches of rainforest: R. D. Mackay 
and I found an occupied nest at Eriama, Port 
Moresby ( December 1967) in a patch of mon
soon forest rn. 70 x 30 m, surrounded by sav
anna. It colonizes secondary growth once the 
canopy is closed and the ground relatively clear, 
but its density is much lower in such habitat. 
While 17.5% of the 411 net-catches I made at 
Three Mile Plot were of this species, at Brown 
River Forestry Station nearby, in an area of 
predominately secondary growth, only 1.89,, of 
388 birds netted by various banders were T. 
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galarea ( Bell 1977) .  T. galatea will also readily 
rnlonize plantations of the exotic Teak T('Ctona 
gram/is but is probably limited by the number 
of nest-sites ( Bell 1 979 ) .  

Results 
Fccuing Ecology 

Foraging height 
The vertical distribution of birds seen is shown 

in Figure 2. The species occurs mainly in the 
lowest two metres of the understorey. However 
many birds that normally feed on the ground in 
rainforest are usually fi rst sighted above it, owing 
to their  extreme wariness. The percentage depict
ed in Figure 2 for the ground level is doubtless 
an understatement. I a lso found that, if disturbed. 
T. galllt,•a flies away and upwards , settling on a 
perch much higher than normal, so many of 
the higher-level occurrences may not have been 
associated with  feeding. The vertical dist ribution 
shown applies only to rainforest conditions. In 
teak plantations, where there is little understorey. 
T. galatea frequents the canopy ( Bell I 979 ) . 

No significant diurnal Jitlcrcnce in vertical 
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• Figure .1 . Mnntlily rui11fu/f ( a ) .  at Brow11 River -
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Cmn11wn l'aradist' K i11gfi .1·her leH them n11e 
metre from tire gm1111d. (. Total sightings 
80/ ) ( *  = 110 rernrds for May 1976 ) .  

dist ribution exists , as occurs with the small 
insectivorous passerines at Three Mile Plot ( Bell 
1977 ) .  This implies that the food resources ex
ploited remain at the same height level during 
the day. However. significant seasonal change 
in vertical distribution does occur. 

Figure 3 shows the proportion of observa
t ions , by months, when T. ga/atca were less than 
one metre from the ground, and the rainfall at 
the Brown River Fores t ry Station. There is a 
s ignificant correlation between the percentage of 
sightings close to the ground and the rainfall 
of the preceding month ( Spearman Rank Corre
lation P < 0.f) I ). As the ground dries out for
aging obvious ly shifts to �higher levels of the 
fores t. During the dry season at Th ree Mile Plot 
the ground sets like concrete. 

Fewer birds were netted during the dry months 
( Spearman Rank Correlation; monthly catch
rates vs rainfal l  of the preceding month, 
P <0.0 I ) . The presence of immatures and the 
increased activity of the breeding season could 
have produced the high catch-rates of the wet 
season. Table I shows both catch-rates and rates 
of observation for the period ( data for both 
years combined ) .  A l though more birds were seen 
in the wet season the difference between wet and 
dry season sightings is far less than the difference 
in catch-rates. This infers that birus are cau!!ht 
less often in the dry season because they arc less 
often foraging at net-height (i.e. under two 
metres ) .  
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TABLE l 

Rates of s ight ings, and captu re. by months, of Common Paradise Kingfishers at Three Mile 
Plot 1 976-77. 

WET SEASO N 
Mnnth D J F M 
Hours of 
observation 80 72 60 6 1  

Birds seen 
/ hour of 
observation 1 .5 1 .8 1 . 4 I . I  

Birds 
netted 1 6  1 4  1 4  1 4  

Catch-rate 
per 1 00 

net-hours 5.9 7.7 7. 1 9 . 1 

Further evidence of seasonal change in for
aging is that, on those days i n  which I specifically 
noted soil conditions, 2 1  out of 22 birds netted 
when the ground was damp had earth stains on 
their b ills. but when the ground was dry, 13 out 
of 14 birds netted had clean bil ls. 

Food 

I n  the literature stomach contents of T. galatea 
have been recorJeJ as insects, including a large 
grasshopper ( 2 specimens, Hoogerwerf 1 971 ) ; 
and insects, including caterpil l ars ( 5 specimens, 
Rand 1 942 ) .  Gyldenstol pe ( 1 955 ) mentions 
grasshoppers as "!he principal prey" but without 
data. Gi l l iard and LeCroy ( 1 966) recorded a 
l izard and arthropods, includ ing an armoured 
centipede. being fed to nestlings. I observed birds 
taking earthworms ( on seven occasions ) ,  un
identified large insects (twice ) and a l izard. 

All observations of earthworms being taken 
were in the wet season. Three were of birds 
bringing more than one earthworm at a time 
to young in the nest. The method of taking 
earthworms was seen once. The bird flew to the 
ground from a branch 0.7 m above. It then 
�tabbed the ground and kept probing with its 
hi l l  embedded in the soil. It then slowly dragged 
out an earthworm but after 15 seconds the worm 
broke, the bird be ing left with a piece about 
1 8  cm long  and one cm wide. The bird then 
flew In a l;w perch and spent 90 seconds bash
ing the fragment on the branch and work ing it 
th rough its, bi ll. Tt then flew to a buttress root 
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and bashed the prey for a further two minutes 
before flying away. 

The two insects I saw taken were snatched 
off fol iage about one metre h igh, the bird flying 
from a perch above. Rand ( 1942) also records 
this behaviour. However most published reports 
( e.g. Gyldenstolpe 1 955 ,  Gill iard and Le Croy 
1 966, Rand 1942) are of prey being snatched 
from the ground. These reports and my own 
observations i ndicate that the species watches 
for its prey from a perch. cocking its head side
ways while looking. 

Population density and territory 
Pop11latio11 density 

I est imated the breeding population at 50 
birds/ IO ha.  s l ightly less than my previous esti

mate of 60 birds/ I O  ha ( Bell 1 977 ) .  The esti
mate is based on territory-size deduced from 
banding and retrap data. The data indicate that 
the species is monogamous and is faithful to terri
tory year-round. Although unable to sex b irds 
T was able, in  most cases, to deduce which in
dividuals were paired. Catching two birds together 
was disregarded as evidence of relationship as 
they are as l ikely to have been i nvolved in  a 
chase as to have been a pair. I was unable to 
map al l  terr itories unti l  the third ( 1977-78 ) 
breeding season.  

Table 2 gives data of wing measurements and 
weights of presumed pairs in mapped territories. 
compared with measurements of specimens of 
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TABLE 2 

Wing measurements and weights of 10 presumed pairs 
of Common Paradise Kinglishers netted at Three Mile 
Plot ,  compared to wing measurements of sexed 

specimens. 

Mean + S.D .  Range 
Wing fl ( m m )  ( m m )  

Male ( li ve )  1 0  1 03.0 ± 1 . 8  1 0 1 - 1 07 
Female ( l iv e )  1 0  100.7 ± 0.6 100- 10 1 . 5  
Male ( spec imens ) 1 0  1 07.2 ± 2.2 105- 1 1 0  
Female ( specimens ) 7 1 04.4 ± 1 .4 1 03- 1 07 

Weight n Mean + S.D. (g)  Range (g)  
Male t l i \'e) 1 0  5 1 .0 ± 3.0 47-55 
Female (_ l i ve )  10  49.4 -+- 4.4 40-53 

'J '. galatea minor ( the sub species al Brown 
River) in the collection of the CSIRO Division 
of Wildlife Research. Mean difference between 
male and female wings. in the specimens, is 
2 .8 mm, the male being sign ificantly l arger (Wi l
coxon's Sum of Ranks Test, P < 0.01 ) .  This 
compares well with a mean difference of 2.6 mm 
between the "pairs" at the Three Mile Plot. The 
difference, in Table 2. between my wing measure
ments and those of the specimens ( rn. 5 mm ) 
is explained by my reluctance to flatten the 
w ings of l iving birds whi le measuring them. Thus 
I bel ieve it is reasonable to assume, at least in 
the majority of cases, that the larger b i rd of the 
pair is the male. 

lt cannot be assumed that the species ex ists 
in e4ual dens i t ies throughout its range. J n 1967 
at Nomad R iver. Western Province, J netted for 
at least 400 net-hours in primary forest during 

the wet season. A lthough the nets were in an 
area of ca. 100 x 200 m only two individuals 
of T. galatea were caught in three weeks of 
banding. Professor J .  M. Diamond ( pers. comm. ) 
found in 1976 the bird to be quite rare at 
Nomad River in  apparently suitable habitat. 

Territory 

Mapped territories are shown in Figures 4, 5 ,  
and 6. The use o f  more net-sites enabled addi
tional territories to be mapped as the study 
progressed. Only two territories ( A and J )  could 
be mapped on all boundaries and their areas 
were ca. 0.54 and 0.28 ha respectively. How
ever, no b i rd was netted on both the western
most and the eastern-most net-lines ( I 00-120 m 
apart ) ,  or on both the road and the survey-l ine 
( 130 m apart ) .  This suggests that home ranges 
are much less than I 00 m in  diameter. 

Table 3 gives the retrap distance from band
ing-site of 48 adul ts and 14 immatures. The 
longest movement recorded by an adul t  was only 
100 m, 262 days and 6 retraps after banding. 
For another it was 90 m after 967 days and I 0 
retraps ; for a th ird, 70 m after 270 days and 
4 retraps. As shown in Table 3, 43 of the 48 
retraps were less than 40 m from banding-site, 
in the case of two birds a period of two 
years from banding to recapture was involved. 
Two other birds, banded by L. W. Filcwood in 
1971, were caught by me in 1976 no more than 
I 00 m,  and probably much less, from the original 
banding-site. However of the many birds banded 
by Filewood al his major site ( Fi lewood 1971 ) ,  
300 m distant, none was recorded at my site. 
Clearly, adult T. ga/area are sedentary b i rds. 
Immatures, as shown in Table 3, are much less 
so, one bird travel l ing 210 m within seven days, 

TABLE 3 

Distance from banding site of 62 recaptured Common Paradise Kingfishers at Three M ile Plot. 

Distance ( m )  Banding site 1 0-20 20-40 40-60 60-80 80- 1 00  100- 1 20 > 200 
Adult� 

(48 )  1 9  1 8  6 2 2 
Immatures 

( 1 4 )  4 2 3 2 

< Kolmogarov-Smirnov Test ,  Adults recovered significantly closer to banding-site than randomly expected, 
f' :-:: - - 0.0 I ;  immature, not signit\eantly different to random d istribution, P = > 0. 1 )  
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the longest distance between any two of my net
sites. From the above information I consider 
that territories, at Brown River, are usually 0.3-
0.5 ha. in size. 

Fidelity to territory 
Figures 4, 5 and 6 indicate that there is l ittle 

change in territories from year to year. A bird 
in Territory B shifted to Territory A in the 
second season, possibly caused by disappearance 
of a bird in each of Territories A and B. 

Birds removed from their territory quickly re
turn once l iberated. I kept no records of "same
day" recaptures but birds l iberated at a central 
banding point were consistently caught soon 
after in the same net in which they were first 
caught or another on a direct l ine with it. One 
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bird on 1 8  June 1 977 re-entered the same net 
five times in one day. On 7 August 1977 two 
birds caught at F i lewood's old site, and removed 
to mine for banding. were retrapped on File
wood's site one hour after being l iberated on 
my site. This latter occurrence is important as 
it indicates fidelity to territory in the dry ( i.e. 
non-breeding) season. 

At Nomad River, where I recorded similar 
.. homing" behaviour by several species ( Bel l  
1970 ) ,  a pair of T. gal area released 200 m from 
their banding site were found 30 minutes l ater 
in the original net. These occurrences seem to 
be too frequent to be mere coincidence. Perhaps 
the urgency of regaining its territory makes the 
bird more unwary than usual. 
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Seasonality 
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Breeding Season 

My own breeding records, those kindly sup
plied by B. J. Coates. and those published i n  
the Papua New Guinea Bird Society Newsletter 
are summarized by Bell ( 1977). Breeding of 
insectivorous birds, including other species of 
kingfishers ( Bell 1977 ) starts at the height of 
the dry season ( the Austral spring ) ,  reaches a 
peak in  the early wet season and then finishes 
abruptly. T. ga/mea, however, like other ground
feeding species ( e.g. pittas, rails and Eupetes 
cac·ntlescens ) breeds mainly within the wet sea
son ( Table 4 ) , presumably because of the effects 
of rain upon soil hardness and l i tter fauna . 

Table 5 shows presence of vascularized bruoJ
patches during the 1976-77 season. Although 
correlation between brood-patches and rainfall 
is not sign ificant ( possibly because I often failed 
to inspect the brood-patches ) ,  the i nJication is 
that incubation has largely ccaseJ by April, just 
before the wet season ends. 

Nest 

Rand and Gilliard ( 1976) describe the nest 
as a hollow in a termitarium but also state, with 
a query, "in a hole in a branch". At Brown 
River the nest of the termite Microcerotermes 
birui seems always used, and nests are 2-6 m 
from the ground. I have seen both birds of a 
pair excavating the nest-hole but many abort ive 
attempts seem to be made before a suitable ter
mitarium is chosen .  I was not prepared to destroy 

TABLE 4 

Nest ing records• of Common Paradise Kingfishers al Brown River 1 967- 1977. Correlation between number or breed-
ing records and rainfall IS significant (Spearman Rank Correlation Test, p = < 0.0 1 ) .  

Jan. Feb. Mar. Apr. May Junl' July Aug. Sep. Oct . Nov. Dec. 
No. uf 
Nl'st, 5 2 /1 3 IO 

Mean 
monthly 
rainfall 26 1 2 1 2  292 2 1 8  1 96 88 5 1  44 95 1 64 204 1 85 
( mm l  r 

* Date of nest 1s <late of discovery of an occupied nest regardless of status ( i.e. eggs or young ) ,  which is unknown 
in most cases. 

t Frum M,Alpine ,., al. i 1 975 ) .  
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TABLE 5 

Presence or vascularized brood-patches on adult 
Common Paradise Kingfisher netted at Three Mi le Plot 

1976-77. 

N D J F M A M J J A S O N D  

Birds 
with 
brood
patches 
Birds 
without 

1 976 1 977 

2 7 3 2 • 2 I � 

brood
patches 3 4 2 7 4 2  3 *  
No records 
or brood-
patches 
taken 5 5 2 4 3 4 5 

Rainfall 
1 • 

(cm)  2 1  27 25 39 1 6  12 9 8 7 1 3  7 1 3  7 I I  

* No birds captured in September. 

nests for inspection. However, one termitarium 
that fell from a tree contained a nest from which 
the young had just flown. The nest-chamber was 
13 cm in diameter, with an entrance tunnel 15 cm 
long. The size of this chamber seems a tight fi t  
for a sitting bird and  birds are frequently seen 
with bent or broken tail-plumes. 

Ramsay ( 1878 ) records a clutch of five eggs, 
at Laloki River, near Brown River, Gill ( 1964 ) 
records 3-4 for the closely-related T. sylvia, at 
J nnisfail, North Queensland and a breeding 
period of 2.5 months from commencement of 
tunnelling to fledging of young. I have no in
formation on whether or not both sexes of T .  
galatea incubate. Certainly, both feed young in 
the nest and one bird can often be seen waiting 
with food in its bill, while the other is inside the 
nest. I have only once seen adults feeding young 
out of the nest and suspect that the young are 
soon left to fend for themselves. 

No evidence was seen of nests being dug out 
by predators even thougih monitors Varanus 
indic:us and V. prasinus were abundant. How
ever, I have twice seen occupied nests abandoned 
before they were expected to fledge young, sug
gesting predation. The most likely predator cap
able of entering the nest-tunnel is the nocturnal 
B rown Tree-snake Boiga irreg11lari.1. 

TABLE 6 

Intra-specific chases by Common Paradise Kingfishers 
observed at Three M ile Plot 1976-77. 

Month S O N D J F M A M J J A S 

Chases b, 
adults o( 
other adults 4 9 
Chases b, 
adults or' 
immatures 
Chases by 
immatures 
of other 
immatures 

Sel1so11al activity 

4 2 

T. galatea rarely cal ls in the dry season, when 
it is difficult 10 locate. In September, calling 
increases noticeably and, by October, i ntra-speci
fic aggression becomes incessant. Table 6 gives 
instances of aggression actually recorded, although 
many more were observed. 

Aggression is of three types. One adult wi l l  
often be seen perched while two others repeat
edly swoop at it until the first bird flies out ol  
the area. I presume this i s  a resident pair attack
ing an intruder. The second type is a direct chase. 
On 24 November 1977 I saw one adult fly from 
Territory C ( see Figure 6) into Territory B but 
before it could perch, two birds flew at it and 
chased it back into Territory C,  the two aggressors 
then returning to Territory B. On 21 November 
1976, two adults chased one another backwards 
and forwards three times, presumably over a terri
torial boundary. Such chases seem to be about 
20-30 m, i.e. half the width of a terr i tory. The 
third type of aggression consists of two adults 
(a pair?) perching, faced towards two others 
simil.irly perched, both pairs calling loudly. One 
bird then swoops at another of the opposite pair 
and after a few minutes both pairs fly off in 
different directions. Rand ( 1942 ) recorded 
similar gatherings ( in August and September, in  
the F ly  River area ) .  This may he a territorial 
demarcation display. 

Aggression probably tapers off in the m id
breeding season owing to preoccupation with 
nesting activity because any young of the previous 
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season ·s nesting. sti l l  present in spring, have long 
since been expelled. r witnessed no chases in the 
mid dry season but all birds caught at that t ime, 
other than the few young st i l l  present, were 
caught w i th in their own territories. 

J>ispcr.rnl of ymmg 

After fledging the young birds appear to feed 
11_10stly . on the ground. which is damp at this 
t ime of the year. Immatures caught are i nvariably 
mud-stained with soi l-encrusted bills. The young 
a_re much noisier than the adults and are aggres
sive towards each other and towards other 
species. I saw one strike at a Black-headed Pitta 
Pitta .\(}rdida, and another rather unwisely, 
at tacked a Greater Coucal CC'ntropu.,· menheki. 

Young birds appear to move out of their natal 
territory soon after independence. One immature 
( 05!)-7730� ) had travel led 2 1 0  m, crossing three 
temtones 111 seven days after banding. Three 
others crossed three territories and moved more 
than 1 20 m within .SO days of banding. (mmatures 
moved much further from banding sites than 
adults. even within the confines of my study area 
( Table 3 ) .  

As the breeding season progresses •·new'" 
adults appear i .e. unhanded birds in adult plum
age ( Table 7 ) .  The first immatures appear in 
December and "new"' adults in March. One 
immature ( 050-773 2.S ) caught as it appeared 
to leave a nest on 1 6  March was retrapped on 
26 May in adult plumage but with i ncomplete 

TABLE 7 

N umhcr of ind i,·ic lual  Common Paradise Kingfishers 
netted at Three l'l•t ilc Plot . August 1 976 - October 
1 'J77, hy known aclu l ts .  "111.:w" adults,  and immatures. 

l\ lon lh  A S O N D J F M A M J J A S 0 
1 976 1 977 

Adults 
rm:Yiousl� 
handed 2 I .1 X 7 4 

"Ne" •• ,, 
adult -
plumaged 

I mmature-
plumaged 5 4 3 

2 I 4 2 2 3 

2 .1 2 2 

.l :i 4 5 

"Nc11 , . = a ful ly ,1dult-pl11maged bird not previously 
1 1e11ed. 

TABLE 8 

Retraps of Common Paradise Kingfishers and elapsed 
t ime lo last recapture at Three M ile Pini, I December 

1976 lo 30 November 1977. 

Adults 
banded 
prior 111 
1 . 1 2 .  76 

"New" 
adults 

lmmat. 

11 Rel rapped Elapsed l ime lo last captu re 
• later 0-90 days 90- 1 80 days > 1 80 days 

1 2  9 t 27 t imes) 7 

6 ni l  

23 I! ( 1 0  t imes) 5 3 

* Note numbers do not correspond lo Table 3 which 
includes birds netted outside the period covered by 
this table. 

tai l-plumes. Acquisition of adult plumage could 
thus take about 70 days, or less .Two other 
immatures were re-trapped in  fu l l  adult plumage, 
including tail-plumes, 1 1 4 days from banding. 
It is therefore l ikely that the "new" adul ts i n  
Table 7 are young of the year a s  they d o  not 
appear unti l  three mont hs after the first young 
are netted . 

Table 8 gives retrap figures for I December 
1 976 to 30 November 1 977, for adults, "new" 
adults and i mmatures . Even with the modest nett
ing-rate ( ca. 96 net-hours monthly ) most adults 
were retrapped and were still present during the 
later half of the period. No "new" adult was 
seen again suggesting that once ful ly-plumaged 
they are driven away. Only  one-third of the 
immatures were retrapped. only three more than 
three months from banding. and none after six 
months. Most of the young of the year therefore 
either perish or are forced away, as Table 7 
suggests, at the end of the wet season . 

During the early dry season t he species may 
turn up in unusual places. Lindgren ( 1 970 ) re
ported one in a suburban garden and at least 
I O  km from the nearest rainforest and quoted 
another seen in the Port Moresby airport terminal.  
I have seen an immatu re in a scrubby gully i n  
dry savanna and also heard of other occasional .  
hut regular, reports of birds seen in parks and 
home gardens. The young can also colonize 
secondary growth rainforest but scarcity of termi
taria would make breeding impossible for many 
birds in this habitat. 
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In two instances I recorded significant weight
loss hy immatures. Most retrapped immatures 
weighed 2-4 g less than when first netted; this 
is to be expected after fledglings become active. 
However, an immature hirJ weighed 53  g on 
18 June 1977. amJ when retrapped on 8 August 
weighed only 39 g, and could hardly fly. An
other weighed 50 g on 20 April 1977, and when 
ret rapped 50 days l ater we ighed 4 1  g and also 
appeared feeble . Fogdcn ( 1 972 ) ,  in Borneo, 
recorded s imi lar cases of immature bi rds of seve
ral species losing weigh t ,  and dying in the net. 
in the post-breeding period. 

The territorial defence by adults in the Spring 
Jrives out any surviving young, other than 
those that replace deceased adu lts. However, 1 
suggest that the most important factor i n  the 
d i spersal of the young  is the drying-out of the 
�round at the end of the wet season . when most 
young disappear. If immatures feed mainly on 
ground fauna, as they seem to. they would he 
i l l -equipped to compete with experienced adults 
in the presumably more d ifficul t fol iage-glean ing. 
Once dry conditions dictate aboreal foraging ( see 
Figure 3 )  the young may have to either disperse 
or die. 

The record of Dratfan ( 1 978 ) of an adult on 

Darn ley Island, Queensland, 76 km from New 
Guinea possibly indicates considerable potential 
for dispersal. However, since vi llage people some
times rear young k ingfishers, the bird on Darnley 
Island may have been carried on one of the 
many Kiwai canoes that ply hetween Daru and 
the Torres Strait islands. lt is noteworthy that 
T. galatea has not successful ly colonized nearby 
N ew Britain ; al l  the island members of the super
species ( except perhaps T. g. vufcani on Manam 
I s land which is very close to the mainland ) arc 
glacial relicts ( Mayr 1 942) .  

Longevity. Mortal i ty and Annual Increment 

Sun·ival 

The longest elapsed time so far for a recovery 
of a Common Paradise Kingfisher is five years 
six months ( Anon 1978 ) .  This bird.  and another 
recovered after five years three months were both 
banded hy L. W. Fi lewood and recaptured by 
me i n  Territories A and B ( see Figure 6 ) .  but 
neither were recorded after the 1975-76 breed
ing season. Banding in New Guinea has been 
mostly i ntermittent and sustained effort at one 
location would probably show that the longevity 

TABLE 9 

Survi\'al data of Common Paradise Kingfishers net ted in Territories A, U, C, E and F • 
at Three Mile Plot . 

Breed ing season Nov. 75-Oct. 76 Nov. 76-Oct .  77 No. 77-Mar. 78 

Adults 
Banded before 8 6 5 

First handed 
1 976-77 season _I 2 

First handed 
1 977-78 season 

"New" adults ( i .e. not caught unt i l  later half of season) 
Banded 1 975-76 4 
Randed 1 976-77 2 
Banded 1977-78 --i 

Immature� 
Banded 1 975-76 5 
Banded 1 976-77 1 6  
Banded 1 977-78 -t 

Net-hours in area I 1 25 872 1 80 

* See Figures 4-6. 

Note net t ing ceased early in breeding season, hut immatures should have been netted by 
March 1 sec Table 8 for 1 976-77 season ) .  
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TABLE 1 0  

Sightings of adu lt-plumaged and immature Common Paradise Kingfishers at Three M ile 
Plot, April-September 1 977. 

r-..fonth Hrs. of Adult-plumaged 
observation 

Apr 24 25 
May 24 I I  
J une J6 28 

J u lv 24 I I  
Aug 24 1 6 

Sep 24 1 9 

of J'. ga/atea is as great, or greater, than some 
passcrines at Brown River already known to 
have survived I O  years. 

Table 9 gives survival data, based on retraps 
of birds occurring in Territories A, B, C, E and 
F ( see Figures 4-6 ) .  The sample is too small 
for sign ificance. The late onset of the 1 977-78 
wet season resulted in very low catch rates so 
some of the birds .. missing" at that time may 
sti l l  have been alive. However. these data suggest 
an annual loss of a quarter to a third of the 
adult population. though I am confident that 
future research will show it to be much lower. 
( Fodgen 1 1 972 1 found the mortality rate for 24 
adults of three species of k ingfishers in Borneo 
to be 1 2 .5 % ) .  

From Table 9 and Figures 4-6 it can be seen 
that two adults in each of Territories A and B 
disappeared after the 1 975-76 season ( these are 
the two long-term retraps referred to earlier) . 
The presumed male in Territory B then paired 
with the presumed female in Territory A, where 
hoth remained for the fol lowing two seasons. 
Territory B was occupied by two ''new" birds. 
the presumed female having been netted in full 
adu l t  plumage inside Territory B at the close of 
the breeding season . The pair in Territory E were 
unhanded in the 1 975-76 season. 

Fol lowing the second season ( 1 976-77 )  Terri
tory E lost the presumed female which was re
placed by another bird. In the 1 977-78 season 
the presumed male of B and C were not found 
but as no other previously unrecorded adults 
were caught this may reflect the small sample 
netted rather than actual loss. 

Im mat ure-plumagcd Tota l 

4 1  66 

1 8  29 

8 36 

I I  

1 7  

1 9  

A nnual Increment 

There is a large annual production of young, 
most of which disappear in their first year. The 
breeding season seems long enough for two 
clutches, although there is no evidence for this. 
The clutch, even if not normally the five eggs 
reported by Ramsay ( 1 878 ) ,  is probably not 
less than the 3-4 known for T. sy/via. Given the 
usual high success-rate of hole-nesting species, 
young of the year probably outnumber parents. 
Belatedly I counted immatures separately in my 
transect counts and Table I O  gives figures for 
adults and immatures seen at the end of the 
1 976-77 breeding season. 

Table I O  shows that in April and May sight
ings of immatures outnumbered those of adul ts 
by approximately 3 :  2. I have no reason to be
l ieve that immatures are easier to see than adults;  
indeed, they are better camouflaged. This ratio is 
probably greater in reality because by Apri l  s?me 
young of the year are known to move . away mto 
marginal habitat. Also, as shown earl ier (Table 
7 )  some young are already in adul t  plumage 
by April . Even if a territory loses one adult each 
second year, as inferred in Table 9, it may pro
duce six more young in that period. 

Plumage 
Moult 

No data were taken on moult but measure
ments were taken of tails and their central plumes. 
These are given, for four birds, in  Table 1 1 ,  
combined with data on brood-patches ; these were 
the only individuals for which I had varying 
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TABLE 1 1  

Tail length and presence of hrood-patches of retrapped adult Common Paradise Kingfishers 
at Three Mile Plot , hreeding season of 1976-77. 

Month Dec Jan 

050- 1889S 

Tail ( mm )  107 1 06 

Central plumes 
(mm)  254 254 

Brood-patch Yes Yes 

0S0-6l 06S 
Ta i l  (mm)  1 08 1 08 

Central plumes 
t mm )  265 266 

Uruod-patch Yes Yes 

050- 1 8858 
Tail (mm) 95 

Cent ral pl umes 
(mm l 202 

Brood-patch Yes 

050-77304 
Tail (mm) 1 0 1  

Central plumes 
( mm )  235  

Brood-patches Yes 

measurements within one breeding season. Acqui
sition of new tail-pl umes, as indicated by the 
shorter lengths, is in each case. accompanied 
by a disappearance of brood-patches. This sug
gests that moult takes place after breeding. 

Two of the birds in Table 1 1  ( 050-6 1065 and 
050- 1 8858)  had acquired new plumage, albeit 
with short tails, only two months after they were 
netted in the old plumage. I did not catch any 
birds that appeared to be undergoing moult of 
body fenthers, and only saw one that appeared 
to be. This suggestion that birds in heavy moul t, 
as to he expected, are secretive. Towards the 
end of the breeding season birds in old plumage 
were all soiled, with worn ,  broken and mud
stained ta i l-plumes. 

lm111at11re Plumage 

I redale ( 1956 ) describes the immature plum
age and il lustrates an immature of T. g. minur. 

Feb Mar Apr May June 

1 2 1  days 1 02 

1 94 

No 

107 1 06 - 57 days - 62 

265 265 1 1 6  

Yes Yes No 

96 - 62 days - <,0 

204 1 00  

Yes No 

100 1 20 days 10.l 

234 204 

Yes No 

Young are brown with a hlue tinge on the crown 
and upper nape, and buffish underpart feathers 
which are t ipped with brown. The tai l  is 
brown with two elongated central feathers ( ca. 
160 111111 long ) edged with a hlue tinge. The 
beak is black with a reddish tinge. The beak 
becomes noticeably redder while the bird is sti l l  
in immature plumage. One bird ( 050- 18889), re
trapped after 77  days, had two coloured central 
tail plumes growing, with perfectly-formed rac
quets on the tips. The plumes were growing over 
the exi sting two immature central tail feathers but 
had not r;ached their t ips ( 1 59 m m ) .  This was 
the only case I saw of adult tail-plumes on a 
"hrown'' bird. l did not net, and apart from the 
above bird only once saw, a bird not in either 
ful l  adult or ful l  immature plumage . 

Reference was made earlier to an immature 
( 050-77325) being caught in ful l adult plumage 
( less ful ly-grown tai l  plumes ) only 7 1  days after 
having been seen to leave a nest. However. two 
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• :l dult C111111111111 l'urudi,1(' K i11 1:fi,l'her. 

Phoio : W. Peckover 

other immatures were still in immature plumage 
57 and 77  days after initial capture, and 050-
1 8889, referred to hefore, had only the two ta i l  
plumes of the adult plumage 77 days later. This 
suggests that either the t ime taken to attain 
adult plumage varies widely or that 050-77325 
seen leaving a nest had fledged previously and 
had re-visited its own or another nest . 

As mentioned before there were also two 
immatures that were caught in ful l  adult plum
age, including tail-plumes, 1 1 4 days after init ial 
capture in ful l  immature plumage. This. and the 
data in Table 7. suggest that the usual period 
for acquisition of adult plumage is in the order 
of 3-4 months from fledging. 

• Immature ( '0111111 011 l'aradi1t' K in1:fi,l,er. 

Photo :  W. Pccknwr 

Conclusion 

Tanysiptera galatca is a species of extraordi
narily sedentary habits among adults, even for 
a bird of tropical rainforest. Even if not distri
buted in equal densities over the available habitat 
i ts total population probably runs to mill ions 
or tens of mil l ions. I ts abil ity to colonize arti
ficial or secondary habitats is combined with 
high dispersal ability of the young and a high 
ratio of reproductive potential to adult mortality. 
Thus it could cope with the waxing and waning 
of lowland rainforest as postulated by Nix and 
Kai ma ( 1 972 ) .  being able to maintain viable 
populations in small areas of suitable habitat . 
yet having the ability to colon ize new habitat 
as the rainforest expanded . 
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