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This study is the result of a 2o-year bjrd banding project in upland rainforest on the Paluma Rangs, north-
eastern Queensland. During the first 13 years ('1978-90) banding was carried out evsry year but thereafter
onfy during 1995 and 1997, mist-netting being largely (74y" ol lolal netting hours) carried out during the first
three seasons. Results provids the first long-term information on birds living in Australian upland rainforests,
with emphasis on species endemic to the wet tropics or Atherton Region. Species banded were primarily those
that forage w:thin the forest subcanopy, understorey, or on the ground. Peak breeding extends lrom late August
or September to December or early January when tgmperatures and rainfall incroaso and relatively moro food
(fruits, flyjng insects and leal littsr invertebrates) is availabl€. Wing flight feather (primaries and secondaries
including the tertials) and tail moult mostly occurs during iate Nov€mber-March, with poaks during January-
March (i.€. after br€eding activity has declined and wel season rains hav6 start€d).

Data are presented on biometrics plumages, solt part colours, characters for ageing and sexing, breeding,
moult, survival, longevity, territoriality, sito lidelity of individual birds and seasonal movem€nts. Seasonal and
annual variation jn captur€ rales are given and rocapture data prssented for most trequently captured individuals.

INTRODUCTION

The avifauna of the upland rainforests of the Paluma
Range, located at the southern end of the wet tropics
{Alherton Regiont of north-easlern Queensland. has been
documented previously by Grifhn (1974, 1995) and Frith
(1984). Data presented herein result from a general
avifaunal banding project carried out during 1978-1990,
1995, and 1997 and represent rhe first of their kind to be
published for an Australian tropical rainforest. Several
long-term avifaunal banding studies (i.e. >10 years) have
been carried out within sclerophyll woodlands and forests:
on the Brindabella Range, Australian Capital Territory
(Lamm and Wilson 1966; Horey and Wilson 1971;
Tidemann et al. 1988), in south-western Australia (Brown
et al. 1990), and at various New South Wales localities
(Lane 1969; Hardy and Farrell 1990; Marchant 1992;
Leishman 2000). Some of these long-term projects also
provided the basis for more intensive studies on most
commonly banded species, including information on
survival rates (e.g. Morris 1975; Boehm 1974, 1977, 19'18,
1982; McFarland and Ford 1987; Robertson and Woodall
1987; Nicholls and Woinarski 1988; Brown et al. 199Q.,
Farell and Hardy 1993; Wilson 1994).

Several species banded during this study are endemic to
the Atherton Region, including the Fe.nwren Oreoscopus
guft uralis, Mountain Thornbill Acanthiza kqtherina, Brrdled,
Honeyeater Lichenostomus frenat4J, Bower's Shrike-thrush
Collu icincla bowe ri, Tooth-billed Bowerbird Sce nopoeetes
dentirostris and Golden Bowerbird Prionodura newtoniana
that typically occur within upland rainforest (i.e. above c.
400 m asl), and Macleay's Honeyeater Xanthotis
macleayana, Chowchilla Orthonyx spaldingii, Pied,
Monarch Arses kaupi, Yictor\a's Riflebird Ptiloris victoriae
and Black-eared Catbird Ailuroedus nelqnotis that occur
within both lowland and upland rainforests of the region.

The Atherton Scrubwren Sericornis &eri. endemic to the
Atherton Region, is reported to breed on the Paluma Range
(Griffin 1995) but was not record during this study.

Some other bird species endemic to Australia have
populations isolated within the wet tropics rainforest that
represent subspecies distinctive from conspecifics further
south (e.g. the Yellow-throated Scrubwren Sericornis citreo-
gularis caimsi, Pale-yellow Robin Tregellasia captto nanq
and Satin Bowerbird Ptilonorhynchus violaceus minor).
Populations of some other species, also recognized as
distinctive north-eastern Australian subsoecies. extend
beyond {north or sourh) the Atherton Region tfor further
details see Schodde and Mason 1999).

Recent genetic studies have presented evidence of sub-
speciation between the northern and southe.n wet tropics
populations of a few bird species that occur either side of
the Black Mountain 'barrier' between Caims and Mossman
(Joseph and Moritz 1994; Joseph et al. 1995; Schodde and
Mason 1999). For example, the Chowchilla is represented
in the north of its range by the subspecies O, s. melasmenus
and in the south (for which data are presented here) by O.
s. spald.ingii. Similarly, the northem population of the Pied
Monarch is of the subspecies A. k. terraereginae atd, the
southern population is of A. k. kaupi. A similar situation
may also be true of the Grey-headed Robin Poeciloclryas
(Heteromyias) albispecularis (and the Black-eared Catbird
- see Frith and Frith 2004: 238) but present data for the
northem population are inadequate to make comparisons
(Schodde and Mason 1999). Australian Cney-headed Robins
are presently treated as a subspecies distinct from those
occurring in New Guinea. Populations of Bower's Shrike-
thrushes on either side of the Black Mountain 'barrier' may
also differ slightly, but supposed differences between their
measurements are conflicting (Schodde and Mason 1999),
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. 
The aim oflhis study was to obrain informarion on the

Drometncs. plumage. soft part colours. characters for
:-C:i19 

"l.o sexing._breeding, moult. survivat, tongeviry.
terntonahty, site fidelity and seasonal moueme-nts of
lnorv tdua ls .  lhe  spec ies  most  f requent ly  caught  were
inevitably those primarily insectivorous species-foraging
within the subcanopy, understorey or ground teaf litter.
Some data for the Black-eared Catbird, Tooth_bil lel
Bowerbird, Golden Bowerbird, and Victoria,s fin"UiiJ
appear elsewhere (Frith and Beehler l99g; Frith and Frith
1998, ?001a, 2001b, 2001c, 2004) and are not .epeureJ
h-erein except to be included in totals of net capture rates.
Nomenclature follows Christidis and Boles ltdl+; untess
amended by Schodde and Mason ( I999) in which case the
fatter rs lof lowed. The BIack-eared Catbird Ailuroedus
me-lqnoris is retained as a species rather than ai a
subspecies of the Green Catbird A. crassirostris (Frith and
Frith 2004).

Notewonhy resuhs from this the firsr long_term bandine
study published for upland rainforesr oi the erhertoi
Region arc briefly discussed within the species accounts,
but only. if data differ from those published fo, th",;;i;;
summarized in pertinent volumes of the Handboof of

ralian, New Zealand and Antarctic Birds (HANZAB).

STUDY AREA

^.This 
si.rdy. was carried our in upland raioforest. at approximaretv 850-vJU merres above sea levrl. on the paluma Range. troptcal DoflI;allem

Ouee_qs]l^a]_aOgJ9fmately 80 kilomebes north of rownsvile. ttre stuavar€a fl9000S. 146.10E) wa\ Iocared srveo Ulorn.u., fro^ rf,._rl*orili

: l l jTi 9:o consisred of.rwo 50 hec*" pl"o .^"h;;;;;;; i  ; 'b.i
l1,::1".:r,llo1 

oyir"d srudy sire descriprion see Frirh atrd Frirh-2001c).
A nafro$ dtrl road biseckd lhe main siudv area tSA I t. where most nenitrgwas carried out. The area was marked with a grid of metal stakes. Elevei
nermatreDll) ma-rked shDdard nel sites {sile oumbfrs l_5 aod g-15) *ere
esaDrsDeo ln ratDtdrest eidle. side of rhe road dlrough SAI (Fig. I l  A
flc-.. 

p.t j9*9" of our mist-nenrng wa5 performed ai siLes t+. iites t,r ano 4 were tocated io disturbfd foresr wrlh a deDle Calarnrr.dominakd
uodergrowth wherea! site 2 wa! wtlhiD a more opeD underrlorev. Thesecond {uogndded) srudy area rSA2) \  as of the same t; ; ; ; i , j^,  ; ,:rno was con0guou! wiri. SAI and exrended DonlwestwarG up a txll roapproxrmately 960 meIre, above sea levrl. An old forestry f"e'gi""i;i"-
track thar brsected a narrow ridge provided access. F"; ;;;'";;;""rnarxeo slanoard oet sites (sile numbers 5_g) were established to eirhe.r
side of lhis track within an area of 250 metres x 100 metr€s (Fig. l).

--,.1j|1":l 
,ui"flll aDd lemperalures show marked leasonality oD rhe

raruma KaDge. lhe dry seasoD exteoding from Apri l_November, with
June-August beiDg the driesr and coldesr monrhs (Ag. 2a). Rainfall aDdlernp€ralures iDcrease during Seplember-Oclober aDd decrease during
Apri l-May. The hot wet seasoD is December_March, * ir t  mosr rai ifaifing duriog Jaouar,_-February Meao monrhty rainfalt (F,g 2") i;;rh;
raturna l{ange (based os years 1978_90) is presenred aiwe as theacrual monlhty data ibr the f ir l l  three seasoos of the study (August
1978-February l98l) when most standard mrsr,nerllng was performe(

\ /
Figrrrc L Ifu loeation of stardard net sites 14 and 9_15 in study area I, and S_4 in stud, area 2, on,ha

!1::,!,":t::-:"::!:y::i!,.oi:,:b'd Eal:h study a,ea ii","ai . osltlmetes (= 50 ha pc,'.ttu4a'(r. trorc: Fncr stnqr? ttnes thow creek systens. double patu cl lirzs rcprctcn, the din road IromPatuma Towtl,hip knren;s.at southt to patuma or^ r, .,"lni _i,i ii,*'i,*i,n-"sn SAt: botda,ttnes show contourc tahitudcs in m); the dotkd line shows a s"ti-tr*t tn oigi ii2 Soo"r.
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Over the same period mean monthly maximum temperatures ranged
ftom 16.7-26.6"C (Fig. 2a) and minima from 9.6_19.8.C. Availability
of insects and litter invertebrates each month were monitored from
August l978-February l98t (Frilh and Frirh 1985; D. Frith and C. Fritlr
1990; Fig. 2b).

METHODS
Durirg the firsl 13 years (t97E-90) banding was caried ou! every

year but thereafter only during 1995 and 1997. A bandinq year was take;
as from t Augujl  lo 30 July Misl.ne[ing was nor pierformed every
month of each banding year, but mosrly (85%) auring the avifaunal
breeding season of August-Januar) and largely (74%) duritrg rhe first
three years.ol the study, liom 8 Augusr l97g lo I January lqgl apart
from June-July 1979 (Table l). Misr-rettirg was carried out at standard
net sites and randomly placed ones (Table 2).
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August 1g78-February 1981

A total of 2 523 hours of mishetting \ras performed over 302 days
at 15 staDdard ner sites in SAI and SA2 (Table 1). At each of the 15
standard lret sites two 9.15 x 2.74 metre and two 12.2 x 2.74 metre nets
w-ere ercckd each day, to an effeclive heighl of 2.5 metres. From Augusr
lg78-November 1982 mist-Deniog was canied our initially al two s]rcs
simultaleously over two days (Augus! 1978-March l98O), then at two
sites for one day oDly (mid March lg8o-November 1982). Ners were
opened between 060G-0700 hours and closed berween 1700_1800
hours. During subsequent years Detting was less frequent at two sites
simultaneously over two days. Nets were opened oDIy during momings
until capture rates declined, usually between 1030-1lm hours.

Net sites were rotated to avoid the developmetrt of net-shvDess iD
birdr: lhus mist-netti0g occured ar each site allorervals oI at le;st $ree
to four weeks. The number of net sites used varied from veat to vear
sires l-4 withrn SAI were rhe otres mosr frequenrly r j+q of iorat

1000

600

t
200

-{
z u f

1 s q
. ^  d

I

3
!t
5

J A S O N D J

400

1l o 350

9 b rso

i i ( !  5 0

0

o  1 . 0
E

o 0.4

=  0 .0

2500

2000

1500

1000

500

0

August 1g78-February 1981

A s U N U  J  I M A M  J  J  A S O N I J  J  F M A M  J  J  A S O N D  J  F
August 1978-February t 9el

Figure 2 (a). Monhly tainJall (")hite columns) and mean nonthly tempercture (a) du nE Augus, 1978-
February 1981 on the Palurna Range, north-eastern eueensland. For comparotive purpos"i the mean
monthlt rainfa| for 1978-90 (black colunns) are also given. (b) Mean nonthty narnber of ditonal ilsec,s
(stiped columns), of li$er iwenebrates (white columns) and of noctunal insects (a) duing August 1978_
February 1981, on th2 PaLuma Range, nofih-eastem eueenslanil. (c) Mean nunber oJ bitd ciptures pet
how (data Jot all standatd net sites combineal and based on a fult banding day Utom 0600470b to IZ'00-
1800 h) during August 1978-January 1981 on the poluna Range, north-easkrn eueensland. Note: mist
netting wos nol pedonvd during most of January-February due to exceptional migatl (Fig. 2a).
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TABLE 1
Periods of mist-DettinS during different montlD of €ach avian breeding seasoD at sta.ndard net sites in study areas 1 and 2 dudng 1978-1990, lgg5 and

1997 on the Paluma Range, north-eastern eueensland.

Months of
Reference numbers

of standard
net sitesr'.

Total number of Detting
days hours Number of birds

Total number
of

mlst at sites

68
94

l 6
8

22
20
8
8
8
8
8
2
4
4

302

at sites banded

t978t79
t979t80
1980/81
t98r/82
1983
l9E3/84
1984/85
1985
19E6
1987
1988
1989
1990
1995
199 7
Total

Aug-Mar
Aug-July
Aug-Jan
Oct-Jan, May
Sept-Nov
Sept-Dec, Mar
Aug-Nov, JaD
Sepr-Oct
Nov-Dec
SeprOct
Nov
ocl, Dec
Sept
Oct
Oct

I  t o 8
to  4 ,9  t o  15
t o 4 , 9 t o 1 5
t o 4 , 9 t o 1 4
t o 4 , 9 t o 1 2
t o 4 , 9 t o 1 4
t o 4 , 9 t o 1 4

631.25
990.75
249.75
148.5
79.0

102
94.25
3E .5
35.75
33.25
32.5
36.5
l5 .5
l 6
t9.'75

2 523.25

t o 4
t o 4
t o 4
t o 4
t o 4

3 a n d 4
3 a n d 4
3 a n d 4

3'7 6
231
76
59
22
75
5 2
25
33
55
30
l 9
9

l 5
t'l

r  100

90
224
12
64
36

l 8

t'7
t 4
4
8
3

684

466
461
148
t23
5 8

t3'7
89
43

66

33
l 3

20
t ' t84

ra bandiog yrar *as from Augusr lo Juty.'see Tabte 3 for the oumber of hours
9.1 x 2.?4 meirs aod two 12.2 x 2 ?4 met-res oers l  see Methods

per monlh. rsee Figure l..four nets at each standard-net-site: two

TABLE 2
A list of all bird species and numbers banded and recapfured at standard and raodom net sites in study arcas I and 2 duriog different months, of theyear, during 1978_1990, 1995, and 1997 on the paluma Range, north_ea;rcm eueensland.

Number of birds Total number Number of captures per monthSPecies banded recaprured of caprures J F M A M J J A S O N D

:y,:,lrr_,1:X1i"-,"*u.o chrysococtj.l tucidus I 0 I 0 0 0 0 0 0 0 0 I 0 0 0
::l*"Il_*fi*:. Ncedo pusitla I 0 I 0 0 o 0 0 o 0 0 0 I 0 oB!ff-brc_asted Paradrse, Tanysiptem sllyia I 0 t 0 0 0 I 0 0 0 0 0 0 0 0Kingfish€r
Noisy Pitta Pita ve\icolor 3 0 3 I 0 0 O 0 0 0 {J 0 0 I 1White-tkoated Treecreeper Comobates leucophaeus 19 g 2.1 4 O 2 2 O 0 0 2 .7 

8 2 0
L"T**l Oreoscopus gu urutis 58 50 t08 g 6 1 3 I 4 4 l l  t3 t3 2.t t4Yelfow,lhroated Scrubwren Se.i{orris (itrcogularis ll3 ll4 22i Zt g 6 4 2 | 8 Zi 45 3t 41 32Large-bifled scrubwreD s magnircstr[r 130 6 246 8 13 4 g 8 2 36 49 48 2i 31B_rown Cerygone Gerygone mouki 8 0 8 I 2 O 0 0 0 0 0 2 3 0 0Mountair Thornbill Acanthiza katherina 30 7 3,1 0 0 0 0 2 O 1 4 E g 4 g
Lewin's lloneyearer Metiphdga lewinii 6 I j I O I 0 0 0 0 3 I 0 0 2Bridled Honeyeater Lbhenosto,tlus.frenotus 60 23 83 2 1 i 3 2 I o 5 26 12 tB 6White-ch€eted Horcyeater ph)'lidonyus nigrc I 0 1 0 O 1 0 0 0 0 0 0 0 0 0Fastem Spinebill Acanrhorynchus tenuimstris 22 .t 

29 3 5 3 0 O 0 I z 9 | 3 zPale-yellow Robin Tregellasia capbo 32 O ft 2 3 0 0 | O I l0 l0 ? I 3Grev-headed Robin poedrodryas arbispecularb 265 231 5oi 28 16 21 6 4 2 g 66 t|,z r20 82 46
: l : " . n i l , : . . . .  o  h , , nyx . \ pa td in i i i  s  z  i l  0  0  0  0  0  0  t  3  4  0  I  2b35rem 

_w]'ipbird Psophdde\ utivaceus 1 4 ll I 0 0 0 0 O Z 0 4 I 3 0Golden Whistler pa.hycephata pectoratis 28 t6 44 8 4 I 0 I | 2 2 lO 6 .t 
zBower's Shrike-thrush Colluricindn bo*eri 5,1 33 90 S 2 9 I I 0 0 Z 28 t2 1.7 t3Yellow breasted Boarbill Machaeti rynchus Jtayiventer 3 0 j 0 O O 0 O I 0 I | 0 0 OBlack'faced Monarch Monarcha nplanopsis 3 0 3 1 I 0 0 0 0 O 0 0 0 0 ISp€ctacled Monarch M. ttivir|atus 19 Z 21 3 4 0 0 I 0 O O 2 3 3 5Pied Monarch Arses kaubi I O I O 0 O I 0 O 0 0 0 0 O 0Rufous Fanrair Rhioiduri rufifrons 63 46 loi 15 18 21 2 0 0 0 u 0 z 34 1.1

9g f":{ l^..  .  R. tut isinosL 64 26 e0 8 6 5 3 o 2 3 e 16 s 20 svictoria's Riflebird hitotis vicb.iae 5 l o o 0 r 0 0 0 l l 0 2 0 rBlack-eared Catbird Ailuroedus metanotisl S.t 24 ti f 4 2 I I O O 1r 27 t? 10 sTooth-biued Bowerbird scenopeetes denrirostrisr 23 14 ll I 0 I 0 0 0 0 0 8 8 7 10colden Bowerbird prionodun newtoniana. 22 S iO I O 3 0 I 0 0 I 5 4 g 6Sajin Bowerbird pitonorhynchus violaceus 2 O 2 O O 0 0 O I O 0 I 0 O 0Mistfetoobird Dicaeum hitundina.eum | 0 1 0 0 O O 0 0 O 0 0 0 O IBassianThrush Zoo rcra lunutato' 6 2 i Z O 0 0 0 O 0 0 3 0 0 3Total numbe. 33 1 120 741 186t t3l 89 98 3t 26 2t 35 l9s 3El 317 317 221'lack of captures during a month is not

:Y"1,'"..T':,::":::"",l,HliJ,"^l-**o:,1:"t1y.,q1.to'^s*::1ycl3 courts are-excruoea. .""pt"i aut ioi[*" *oliilt m*"," and nesrs areexcluded 5ihe possibilitv rhar captures arso incruded the no.."t-turi"? rr,,o.oi;;,;;;; ;i";#;d;";"H:"J,t'"llfiilJ$"::
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number of hours) used over the sludy period as a whole, sites 5_g in
SA2 were used during rhe f irst season only ( l l%) and sites 9_15 in
SAI from th€ sccond to lhe seventh season (35%; Table l).

As the period of netting at each standard net site varied. caDture data
were slandirdrzed b) exprrjsing resuks ds lhe mean numbers of nf l
area-nours per capture and the mean numbers of captures Der 10. net
area.hours. Ncr area hour. fot each net were calculated usinp effective
ner heighl muhrpl ied by rolal ner tenglh and the numbers Jf hours a
net area was open (cl Tidemann er al. l98g). Diurnal variations in
caprure rates between 0630_1830 hours are expressed as lhe number
of captures per two,hour period. Caprure rares for each motrth and for
the entire study appear in Table 3. Variation in capture rates during the
fiIst thr€e avifaunal breeding seasons are discussed in relation to clinate
atrd the relative availability of inverrebrates (Fig. 2a, 2b).

Netting at random sires was canied out during various months of each
year (for untimed periods) at courts of Tooth,billed Bowerbirds. bowers
of Golder Bowerbirds, and at nests of both Black-eared Catbirds aod
Golder Bowerbirds. Data for these random captur€s of bowerbirds at
such prediclable focal points of acri ! i l )  are excluded from our analysis.
For rhese detdi ls see Fri th and Fri th (20OIc) Dam for Blac*.eared
Catbirds caugh! by Ilets set at courls and bowers (as opposed !o their
nests), and for other (non-bowerbird) bird species caught at all random
Det sltes that were located less than 300 mehes from sBndard net sites,
are iDcluded. Resuhs for these individuals are itrcorDorared because
some, which were first banded at sbndard net siles, were subsequentlv
retrapprd at random net sttes. or vice verca. Saodard and random nei
sites werc plotted accurately so tbat distances individual birds moved from
their origilal point of banding io recapture sites could be measured. For
the 15 standard net sites the ceDtral point between the four nets was
used in order to measure distalces between them but for the random
net srtes the coury'bowerhest skuclure was lhe focal poinl because lhe
locatioo of lhese were precisely plotred (Fri lh and Frrdr 20OIc).

During July and August l98l Stephen GarDett mist_netled for two
momings (ll h 15 min) at random within SAL His resultanl data are
combioed herein. Other banders also misfnelted randomly wirhin SAI_
duriog 30 Nowmber-2 December 1990 {S. c Lane, t. fu. Uardl ana
F van Gessel) and 3-5 May ts92 {D. Rogers). bur ooly rheir reciprure
data for iDdivrdual birds origioally batrded by us are ured herein 139
of the lolal of 74? recaptufes, Table 2J Conversely. we rerrapped nioe
individuals originally banded by others. These other banders piaierl nets
aloog. or close to. the edge of rhe road rhal bisecled SAl, ;ear ro our
slatrdard net sites, but their exact locations were nol plolted. Because
of this the dislance from where we banded itrdividual birds was
estimated .directly !o the nearest point oo the road or tack. By doing
this th€ distance the recaptured individuals had moved sinc; bein;
baoded were possibly underestimaled. but as so few birds are involvei
such a potential discrepancy is iosignificant. previously published
Ioo8evny records for iodividual birds originally baDded during ihis srudy
aoo retrappecl by orhers (i.e. as Aoon uoder .Recovery Round_uD in
Cotpllot $e only referred to if rhey exceed our longeviiy records

Each bird captured was banded with a metal baDd provided bv the
AusEalian Brrd and Bat BaodtDg Scheme. Envirotrment Austsal ia. 

"Birds

were placed in black cottoD bags. taken to an irhmediately local banding
sution for processing aDd retumed to the point of capture for releasei
Biometric data are presetrred for each speci€s in addition to sex and
age group, whetr plurnage and/or soft part differences permitted lheir
identification. Body weight was recorded with a pesola balance to 0.1
8 degree of accuracy. Wing, tail, tarsus, bill and toral head lenEths were
measured in a staodardized way {Rogers 1989: Friih aod Frith 2001c).
Otrly body weight, wing length, and tail length were rneasued and
recorded from recaptured individuals. Studen!'s two-lailed ,_tests wete
used for statistical comparisons. Means are given + one standard
deviation. As few juvenile iDdividuals wor€ netted their measuoments
are ercluded from considemtion.

Nomeoclature for ages aDd plumages defined in Marchant and
Higgins-(1990) and Higgios ?, ai. (2001) is followed. Ajuvenite plurnage
is the first lost-nestlitrg otre, which is €ither replaced (pariially or
completelyJ. by oDe or more recog zable imnature plunages or by adull
prunxrge. t trst rmDvrtures :ue typically recognized by lheir relentio0 of
some Juvenile plumage characters, pa icularly those of the flight
feathe$, but some immatures may be indislinguishable from aduits.
Thus, the possibility lhat some individual birds coosidered to have been
adulls might ioclude some first ir nahrres, lacking juvenile tsaits, cannot

b€ entirely ruled out. For sexually dimorphic species the term .female-
plumaged' is used in r€ferring to possible immature males whose
plumage is identical to tha! of adulr females. Tbe terms .aalult' and'irrunature' ar€ not necessarily indicative of sexual maturity, as inrmature
males of some species (e.9. the Colden Whistler padycephala pe.toralis)
might breed in female plurnaSe (Marchatrl and Higgins 1990j.

A bird is defined as female by ils plurnage, size, and/or the presence
o[ a brood palch if it is esrablished t]at only the female of rh; species
incubales because a review of brood patches states that .though both
genders rnay have lhe potential to develop a brood pdlch, il is a geDeral
oDservaUon that l t  only occurs in the gender actual ly i trvolved i0
incubation.' (Lea and Klandorf 2002, p. 100). Brood patches were
recorded on a subjective scale of l-3, with regard to rieir size and
degree of vascularization -'f indicating a small brood patch and.3'
a large one (Rogers et al. 1986i Rogers 1989). For sexuaity dimorphic
species whose firsr yefi immature male plumage resembhs ihar of adulr
lemales (e.9. Yellow-rhroaled Scrubwren) age was raken itrrc accoutrr.
A bird was assumed to be female if recaplured more thao a year afrer
rls lasl cap(ure and sdll \ eariDg female plunuge.

Birds were not methodically examined for body moult, but if visibly
active was recorded as such_ Moult in the wing flight feathers
(primaries, secosdaries) and tail were recorded itr more detail. but not
the.sequeoce of moull rherein. Io rhe species accousrs, the mooth dunng
each seasotr lhat body. wing. asd lail mouh were firsl recorded aod !h;
month it was completed, or nearly so, were noted. Moult cycles for
some species are defined and presented but our data are oot iompared
with those in HANZAB unless they diffe. from Atherton Reqion records
llereio. Subcuratreous fal depostrs were subjeclively scored- on a scale
of 1-4 (as detailed in Rogers 1989).

Recapture rates were calculated fot those species most frequetrtly
(>20 laptures) recaprured in SA1 ov€r rhe whole study period iTabb;
2 and 4). Recapture data do not include birds caughi twice during a
single day. The recapture rate is defined as th€ number of individuils
recaptured as a percentage of the lotal number banded.

. Survtval rates were calculated for species most frequently recaplured
in SAI from Augusl lg78-Decembrr 1989 wheo bandins was iarried
out every year (Tables 8-12). ID calculariog survivat esumaies only birds
recaptured at least once in years following banding are us€d, b€cause
other long-term bandiDg studies have showo that factors such as
movements of young birds. mortality, and even net shyness may te
respoosible for the post-baodidg disappearance of some individuals.
Mean annual survival rate was calculated in two waysi first, for mean
annual survival rates, the oumber (a) of banded birds present and the
number tbt srill preseot ooe year later were calculated (i.e. Method I
of Nicholls, and Woinarski 1988, based upon Lack 1954); secondty, aD
estrmate ot mean monthly survival rates was obtaitred by calculating
the percentage of individuals known to be alive at successive vearli
iotervals from the dale of their original capture (based on Merho; 3 oi
Nicholls and Woinarski 1988). From mean annual survival an
expectancy of furlher life was then calculated (cl Fry 1980). Standard
and random net sites are referred to collectively as capture sites herein.
The t€nn 'capture' refers to all bids caught, including recaptures.

RESULTS AND DISCUSSION
Thirty-one species were caught at the 15 standard net

sitgs over 302 netting-days, involving 2 523 hours during
1978-1997 . A total of I 784 captures was recorded which
included I 100 individuals and 684 recapturcs (Table l). An
additional 83 captures (20 individuals and 63 recaptures)
were made at random net sites, plus a further two species
(Buff-breasted Pmadise-Kingfi sher Thnysiptera sylvia ar'd,
Pied Monarch) that were not caught in standard net sites.
Thus a total of 33 species was netted at both standard and
random net sites during this study, involving I 867 captures
(l 120 individuals and 747 recaptures). Capture rates
appear in Table 2. Thirty of the 33 species netted were
passerines (1 864 captures).

At least 25 of the 33 species banded are breeding
residents on the Paluma Range and are present throughout
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TABLE 3
Mont y periods of mist-netting at 15 standard net sites io study areas 1 and 2 during 1978-1990, 1995 and 1997 oo the Paluma Radge, north-eastem

Queensland.

MONTHS
Apr May June July SeprAug Oct Nov Dec Tota)

Neftidg period
Number of days
Total numbcr o{ hours
Mean number of hours
Totai number of oets'

Capture rates
Number of captures
Total number of

Mean net-area-hours
per capture

Meao captures per
nct'area-hours (10')

224.4
9 4

96

t29
23  981

185 .9

53 .3

1 6  t 5
169 .5  166 .8
10 .6  10 .4
64 64

8 8  9 1
l8  088  l 7  797

205.5 195.6

48. ' |  5 i . l

25  24  t 3
7 t80 6 53-? 4 59(t

28i.2 212.2 353.1

34.3 3tr.1 28.3

4 4 0 6 2
42.5 358.0 501.5
10 .6  9 .0  E . l
16 160 24tl

10 179 382
4 539 3 82ti  53 544

453.9 213.5 140.2

22.O 46.8 71.3

52 40
354.0 288.3

6.8 
'7.2

208 160

329 283
3'7 802 30787

114 .9  108 .8

8? .0  91 .9

32 302
246.5 2523.1

't . '7 8.4
128  1208

231 1',784
26 303 26 93s3

I 1 3 . 9  1 5 1 . 0

8?.8 66.2

6 6
6',t .3 61.3
I  i . 2  10 .2
24 24

4
43.0
10.8
l b

,four dets (two 9.15 x2.14 m atrd rwo 12.2 x 2.74 m) were erected each day at each standard net-sile; see Methods. het-area-hours ate effective del

height (2.5 m) x net lengths (9.1 m or 12.2 m) x mean dumt€r of hours nets were open x number of nets (after Trdemann ?t al. 1988; see Methods)

TABLE 4
Recapture mtes for more frequently caught bird spcies (>20 captues) at standatd and random Det siles in study arca 1' duriDg 1978-1990, 1995 and

1997 oo thc Paluma Range, north-eartem Queensland.

Number of times indrviduals recapturedNumb€r of birds Total Dumber Recaptu'c

Specie:r baoded recaptured of capnuee I 2 3 ii 5 6 I 8 9 l0 rate (qo)l

Comobaei leucophoeus 14
Oreoscopus guttutul 43
Sericomis citreogularis 92
S. maSnirostrk tli
Acanthiza kalhetita 23
Uchenostomus frenatus 52
Acanthorynchus tenuiroslrk 18
Trcgelktsia copito 2l
PoeciLodrya[ albispecula s 244
Pochycephala pectoralis 24
ColLuricincln boweri 50
Monarcha trivirgatus l9
Rhipdura rulftuns 58
R. falisinosa 59
Totaypercenlage 828

8

103
1 1 4

'7

23

6
229

I J

29
2

45
26

662

22
102
t 9 5
225
30
,1i

21
4',t3
39'79

2 l
103
85

I 500

7
22

4
l 1
4
4

42
2

t 2
2
9
8

t54

-15.7

58 .7
44.t
21 . i
30 .8
21 .8
23 .8
J 6 .  )

20.8
38.0
I 1 . 0
32.8
25.4

t
4

2A
7

1
I
I

l 8
I
6

0

-'\ 2
3 1
3 2

i

2
E
9

2

I
l t

2 r l
I

3 1  2 2  1 0 6  2 3  2 2

'data for study ar€a 2 arc excluded from this arnlysis as we only rnist-ne(ed therc during our first banding yeari see Methods. lbowerbirds are
excluded; see l troduction. rthe number of individuals recaptured as a percentage of the number banded.

the year. The rarely sighted Little Ktngftsher Alcedo pusilla
may also be so but requires confirmation (Grifhn 1995).
Buff-breasted Paradise-Kingfishers arrive (at lower
elevations than our study area) in mid November to breed,
and depart during late February-early March (pers. obs).
While most Noisy Pittas Pitta versicolor move to lower
altitudes during winter months, some individuals remain
(see species account). Black-faced Monarchs Monarcha
melanopsis are absent from the Paluma Range in winter
(Griff in 1995), although some individuals (probably
immatures) have been seen in the Atherton Region during
this season (Blakers er al. 1984). Spectacled Monarchs
Monarcha trivirgatus and Rufous Fantails Rhipid.ura
rufifrons Ne also absent during winter and possibly move
to lower altitudes and./or drier open-forest (Bravery 1970;
Griffin 1995; Higgins and Peter 2005). On the Atherton
Tableland, Yellow-breasted Boatbills and Pied Monarchs
may move to open-forest during March-June (Bravery
1970), but this is unrecorded for the Paluma Rangc (Griffin
1995). Whilst Bridled Honeyeaters were re.orded during

every month of the year some individuals may move into
adjacent wet sclerophyll forest on the western edge of the
Paluma Range during colder months (Dettman 1995:
Higgins et aI 2001).

Excluding the honeyeaters and Victoria's Riflebird, which
are mixed feeders, and the bowerbirds and Mistletoebird
Dicaeum hirundinaceum which are mainly frugivorous, all
other passerines (85% of captures - Table 2) caught were
'insectivorous', feeding mostly upon arthropods. Most
capture/recapture records were of ilsectivorous birds that
forage primarily in the understorey/subcanopy (e.g. Large-
billed Scrubwren Sericornis magnirostris, Pale-yellow
Robin, Rufous Fantail) or upon or near to the forest floor
(e.g. Femwren, Yellow-throated Scrubwren, Grey-headed
Robin - Table 2). Whilst other frequently caught species,
such as White-thrcated Trerrrer-ry Cornbates leucophaeus,
Bower's Shrike-Thrush, Golden Whistler, and Grey Fantail
Rhipidura fuliginosa forage mostly in the subcanopy/
canopy they also do so in lower strata, particularly in
wetter months Grith 1984).
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The number of net area-hours per capture at 15 standard
net sites averaged 151 (range 116-205). Conversely, the
number of captures per lOa net area-hours averaged 66.2
(range 47-80). Less than two birds per hour were caught
at each standard net site. A comparison between capture
rates at sites l-4 in SAl, where the larger proportion
(547o) of netting was performed, showed that nets at sites
l, 3 and 4 caught more birds than nets at site 2. The
number of captures per lOa net area-hours averaged 70, 75
and 87 at sites l, 3 and 4 respectively but only 50 at site
2. This was probably because sites l, 3 and 4 had dense
Calamus-dominated undergrowth about them while site 2
had slightly more open rainforest.

Mean number of captures per l0{ net area-hours at
standard net sites varied considerably from month to
month, being as low as 22 in July and as high as 92 in
November (Table 3). Annual capture rates started to
increase at the beginning of the breeding season, in late
August-early September, when birds establish/re-establish
territories (Table 3). Captures were notably high during the
peak breeding months of October-December when
temperatures and rainfall increase and flying insect and
leaf-litter invertebrates increase in abundance (Frith and
Fr i th  1985;  D.  Fr i th  and C.  Fr i th  1990;  Frg .2a ,2b) .
Flowering also mostly peaks during these months (Frith
and Frith 1985) with fruiting following flowering. Capture
rates decreased during the heavy wet season rains of
January and February when, while food resources typically
peak, f ledglings are provisioned by their parent(s) and
adults are moulting. It is also possible, however, that lower
capture rates reflected more frequently wet nets being more
visible to birds. Capture rates were notably low during the
colder months of June and July, when food is sparse (Table
3; Fig. 2). Capture rates averaged 0.9 per two-hour period
between 063O-1030 and 1630-1830 hours and 0.5 per two-
hour period during the rest of the day. Thus capture rates
were higher during early morning and late aftemoon, when
insectivorous birds more actively forage (Frith 1984).

A comparison of capture rates between each of the first
three seasons of the study, when mist-netting was carried
out regularly throughout each month and day, showed they
varied considerably between seasons, particularly during
breeding months. From August-January during the breeding
seasons of 1978179, 19'19180, and 1980/81 the number of
captures per hour averaged 0.8,0.5, and 0.6 respectively
(Fig. 2c). Lower captue rates duling the latter t*o seasons
related to the monthly August-November rainfall being well
below the seasonal average l32vo tor l9i9 and 55% for
1980 - Fig. 2a). Drier conditions resulted in relativelv
sparse availabil ity of arthropods during those t*o ,.uron,
(Fig 2b; Frith and Frith 1985; D. Frith and C. Frith 1990).

Jv.Ioleoyer, it was exceptionally dry during 1979 and many
birds failed to breed as a result (Frith and Frith 199d,
2001b; D. Frith and C. Frith 2000).

Distances between capture points of species more
frequently re{aptued in mist nets in SAI indicite that many
of these are relatively sedentary. Recaptures rates ranged fro;
llEo to 59% between species in SAI (Table 4). Recaphfe
rates were nohbly high (>407o) for ground-foraging species
with the exception of Chowchillas which are Aimcutt to
capture in mist nets (Jansen 1993; Fith et al. 1997).

Many Bridled Honey€aters were captured because,
although they are mixed feeders and most frequently seen
in the canopy foraging upon flowers, they descend to lower
strata in search of arthropods (Frith 1984). In constrast, the
Macleay's Honeyeater that was common in the study area
was not netted once as it forages predominantly in the
forest canopy (Crome 1978; Frith 1984; Griffin 1995; pers.
obs.). The recapture rates of breeding summer visit ing
Spectacled Monarchs (ll%o) and Rufous Fantails (3370),
are surprisingly different. This possibly reflects the fact that
Rufous Fantails more frequently forage just above the
ground (<l metre) whereas the monarch forages more in
the understorey/lower canopy (Crome 1978; Frith 1984;
Higgins and Peter 2005).

In the following species accounts table numbers are not
repeatedly referred to for recapture rates (Table 4),
biometrics (Table 5), monthly seasonality of wing flight
feather and tail moult (Table 6), and monthly seasonality
of individuals carrying fat loads of scales 2 and 3 (Table
7). The only species found with a fat scale of 4, in some
individuals, was the Black-eared Catbird (Frith and Frith
2001c). Data analysed in these tables involve those species
most frequently captured (Table 2). Species and subspecies
of birds that are endemic to the Atherton Resion are
indicated by an asterisk (*). The six specres capru-red only
once (Table 2), are not discussed belo* and their
biometrical data are excluded from Table 5. Differences
between our data and previously published information are
only commented on if significant.

Noisy Pitta Pitta versicolor intermedia

One adult was captured during each of November,
December and January. Birds called regularly during
September-Apdl, but some were seen and heard during all
wrnter months (K. Davis, pers. comm.; pers. obs.). Thus,
not all birds on the Paluma Range descend to lower
altitudes in v,{irfter (pace Griffin 1995; Nielson 1996).
During the exceptionally dry year of 1979 when animal
food was relatively sparse, an adult was found on the road
weighing 56.3 grams. This is well below the averase
weight of 9l grams rrange 86-97 g) (Tabte 5).

A nest with three eggs was found on 27 November; on
9 December it sti l l  contained three eggs but they had
hatched by 14 December. An adult with a fledgling (c. 2
weeks out of nest) was seen on 20 January, and another
adult with a fledgling on 26 January. No brood patch or
fat was recorded. One individual had some fl isha feather
moult in January.

White-throated Theecreeper Cormobates leucaphaeus

A total of 27 captures: 19 individuals (7 adult males and
12 adult females) and eight recaptures. Distances between
capture sites of individual adults averaged 139 t 75 (range
56-294) metres. Recapture rate was 36 per cent, with no
individual being caught more than threc times (Table 4).
The longest period between banding and recovery was for
a male (a.t'lt when banded) of 2 years, 11 months, 9 days
caugbt at four different net sites, at an ayerage distance of
98 (56_l4l) metres apart. suggesting sedentiriness.
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Adult males averaged slightly larger than tbmales (sexed
by diagnostic plumage and by the presence of a brood
patch as only femaies incubate - Higgins et al. 2O0l)
notably in wing length, but differences between the sexes
tor any measurements including weights were not
significant (P > 0.10; Table 5). However, differences in
wing lengths for 16 males of this subspecies measured by
Bgle-s-11d Longmore (t983) and analysed by Higgins ",
al. (2O01) were significantly (p < 0.01) longer than those
of four females.

Little is known about the breeding habits of this subspecies.
One female was recorded with a scale 2 brood patch on 14
October. Active wing flight feather, tail, and body moult was
recorded_ during January-March, moult being near-complete
or complete by April; no moult was noted durine Aususf
November, Highest fat scales were noted durins itou.ilba,
and January. but monthly samples were small.

Fernwren O reo sc op us g uttu ralis *

A total of 108 captures: 58 individuals (56 adults. and
2 immatures) and 50 recaptures (all adults). Distances
between capture sites of individual adults averased 137 t
6 l  t range 44-350)  met res .  The recapture  ra re  was h igh
(44Vo). Of 43 individuals banded in SAI only 19 weie
recaptured: I I individuals were retrapped once or twice
and the  remainder  th ree  ro  s ix  r imes (Tab le  4 t .  The
ind iv idua l  re r rapped s ix  t imes was eaught  dur ing  rwo
seasons at three net sites averaging 123 t 45 metres apad.

The longest period between banding of an adult and its
recovery was 8 years, 2 months, 14 days. Over this period
the individual concerned was caught five times, the first
being at a net site 113 metres from the one it was
subsequently retrapped at four times. Another individual,
also adult when banded, was last caught 6 years, 9 months,
26 days later. This individual was retrapped once at 150
metres from its original point of capture. These data
indicate a sedentary species that holds relatively small
territories, at least when breeding. Moreover, one adult
captured five times during April 1980-October 1983 and
another caught six times during August 1980-October 19g5
were caught on four occasions at the same four net sites
81 metres apart, On two of the four occasions, in November
1982 and October 1983, both were causht in rhe same net
together. Thus. a mared pair appeared to hold a terri lory
over several seasons, During October 1983 one bird of the
pair was recorded with a large white eyebrow and the other
a smaller, duller, one with a scale 3 brood patch.

In earlier l i terature females were described as beine
duller, having less black on rhe breasr, being slighrly palei
on the crown, and/or having a less distinctive white
eyebrow than males, but these traits are now considered
to express individual variation (Higgins and peter 2002).
That said, of pairs photographed visiting nests, observed
nest building or feeding young, one individual (assumed
to be male) appeared to have a more distinctive white
eyebrow than its mate (pers. obs.). Whether one or both
sexes incubated was not observed. Thus, caDtures were not
sexed because. alrhough there is a slighr diiference in size
between sexes with adult males being significantly larger
than females in wing length, there is considerable overlap
in size ranges (Higgins and Peter 2002).

The two young birds captured were readily distinguishable
from adults by their duller, browner plumage and lacking
an eyebrow. One caught in December was beginning to
moult fiom juvenile into immature plumage; is iris was dark
grey brown. The plumage of the second young individual
caught in February, was worn and more like that of adults
but its iris was dark red brown unlike the dark brown of
adults. Thus, juveniles moult a few months after fledging into
a first immature plumage that is similar to adults, the timins
of this being previously unknown (Higgjns and perer 2002;.-

Breeding was reco.ded during August-February. Nests
were found under construction or complete but empty
during AugusrSeptember (n = 7), nests contained eggi
during August-November (n = 12) and nestl ings during
September-February (n = 6). Eight birds had a brood patch
(sexes undetermined) when caught; two in October lscale
3), two in November (scales 2,3), three in December
(scales l, 2, 3) and one in January (scale 2). Fledged
juveniles/immatures were seen during October (n = 2),
December (n = l) and February (n = 2). Wing flight feather
moult started during October and was complete, or nearly
so, by April-May. Tail moult started dudng September_
October and was complete, or nearly so, by April-May.
Flight feather and tail moult peaked during December-
February. Body moult occurred during September-June.
Most individuals carried some fat throughout the year, but
some monthly samples were small.

Y€llow-throated Scrubwren Sericomis citreopularis
cairnsi*

A total of 227 captures: I 13 individuals (59 adult male,
53 female-plumaged of which 28 were confirmed females,
and I immature) and I 14 recaptures (all adults). Distances
between capture sites of individual adults averaged l 14 t
49 (range 3l-244) met es, A female-plumaged bird (not
included in the above calculations) banded in September
1978 at SA2 was recaprured an exceprional 770 metres
distant in January 1980. As this distance was so much
greater than all others pcrhaps this individual was immatue
when banded (although juvenile traits were not noted) ard
was thus not territorial. When recaptured aeain in
December 1980. sti l l  in female-plumage, ir *as 214- metres
from its previous capture. The recapture rate was high
(59Eo). Of 92 individuals banded in SAI 54 were
recaptured: 42 individuals were retrapped once or twice,
and 12 individuals three to five times (Table 4).

Seven males were caught at the same net site over a
period of two (n = 3), three (n = 3) and seven (n = l)
seasons; and five females were similarly recaptured at the
same net site over a period of two (n = 3), three (n = l),
five (n = 1) and nine (n = 1) seasons. The latter female
had a brood patch when first caught, suggesting she was
resident in the area. The banding to recovery period of this
female was 7 years, l0 rnonths, 8 days. That of one adult
male was 6 years, 10 months, 3 days. This individual was
caught at three net sites during this period, at a mean
distance of 143 metres apart. The number of times that
some individuals were recaptured at the same net site or
at a nearby site(s) indicates a sedentary life style and
suggests that these scrubwrens occupy relatively small
home ranges or territories, at least when breeding.



Calculated mean annual survival rate of 93 individuals
using Method I is 58 per cent, and using Method 2 is 6l
per cent, indicating a mean expectancy of further life after
banding of 1.9 and 2.1 years respectively (Table 8). These
are possibly underestimates, however, resulting from few
marked birds being recaptured during the latter part of the
sruoy.

All captures were of birds in adult plumage save one
female-plumaged individual that had remnants of juvenile
plumage and a brown iris (as opposed to the darker red-
brown of adults). Although adults are sexually dimorphic,
first year immature male plumage resembles that of adult
females so that it is possible some captures identified as
female may have bcrn first immatue males. Measurernents
in Table 5 are only for adult females whose sex was
confirmed by the presence a brood patch (as only females
incubate - Huggett 2000), or by age. Analysis of the large
data set in Table 5 clearly shows a signihcant difference
between the adult sexes, males being larger than females
and significantly so in wing length, tarsus length and body
weight (P < 0.001) and tail length (P < 0.01). Moreover,
analysis of adult and iust immature museum specimen data
showed a signil icanr difference (P < O.O5) in wing lengths
and body weights between males and females, based on
10-13 birds of each sex (Higgins and Peter 2002). Because
of considerable overlap in measulements and weights,
however, these characters were not used to differentiate
between first immature males and females.

Two nests (each being built by a pair of birds) were
found, on 24 October and 3 November. Seven females had
a brood patch when caught: one in November (scale l),
three in December (scales 2,2,3), and three in January
(scales 1,3,3). An immature was caught in a net together
with an adult female on 28 February, another immatue was
in the company of both parentj on 22 February, and
another was similarly escorted on 2l March. Active flisht
feather moult was not observed in any of the 62 individu-als
examined during September-October. The first signs of this
moult occured in November One individual showed sisns
of tail moult as early as 8 August. Whilst this may hive
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represented the roplacement of accidentally lost feathers it
could have been the start of tail moult as this has been
recorded as eady as July in this subspecies (Hall 197 4).
That said, six of 36 captures started tail moult in
September, suggesting that tail moult starts before wing
flight feather moult. Flight feather and tail moult were
most active during January-March, and were complete, or
nearly so, by April-May. Some body moult was noted
during August-May. Birds carried some fat during
most months of the year, but had more (scale 3) during
October-December.

Large-billed Scrubwen Sericornis magnirostris vlridior*

A total of 246 captures: 130 individuals (104 unsexed
adults, 18 adult females, 8 juveniles to filst immatures) and
116 recaptures (111 adults and 5 first immatures).
Distances between capture sites of individual adults
averaged 110 t 48 (range 25-230) metres. The recapture
rate was 44 per cent. Of l l l  individuals banded in SAl,
49 were recaptured: 24 individuals were retapped once, 24
individuals two to six times and one nine times (Table 4).

Eighteen individuals were caught at the same net site
over a period of three (n = 7), four (n = 4), five (n = 4),
nine (n = l) and 11 (n = 2) seasons. The four longestJived
individuals were banded as adults. The longest period
between banding and last recapture of an individual was
ll years,2 months,23 days, it being caught l0 times at
six different net sites ayoraging I 19 a 51 (56-175) metres
apart. Another individual, last recaptured 10 years 10
months 9 days after banding (Anon 1991), was netted three
times at two net sites approximately 25 metres apart.
Similarly a third individual, a female, was last recaptured
l0 years 27 days after banding, being netted four times at
two net sites 138 metles apart. A fourth individual, last
recaptured 10 years 11 days after banding (Anon 1992),
was caught five times at four net sites at an average of
l0J t60(31-220)  met res  apar t .  One f i rs t  immi rure
individual, first caught in September 1983, was recaptured
at the same net site the following year in adult plumage
and was last recaptured in October 1989 at a net site l0O

TABLE 8
Survival of 93 individually marked Yellow-throaled Scrubwrcns captured from August l978-December l9E9 in study area 1 on the paluma Range,

oonh-eastem Que€nsland.

Number of iDdividuals survivins
Al/82 82 83/84 84 85 86 87 88 89 Torals

Number of
Yearr individuals banded ?9/80 80/El

5 1
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7
4
I
0
0
0
3
2
0
0
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0 0
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0 0
0 0
0 0
0 0
0 0
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l l
t l

0

2
2
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t ' t t 2 6 6 2 2 1 0

4 3 0 0 0 0 0
3 1 0 0 0 0

1 0 0 0 0
0 0 0 0

0 0 0
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I
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6
3
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metres from its first capture point. Two individuals banded
by us were reported as being retrapped by others some four
kilometres from our banding site (Anon 1991, 1992), but
this is erroneous and results from a discrepancy in latitude
and longitude recorded by the two parties (19"00'5,
146"10'E by us and l8'50'5, 146"08'E by others). The
number of times that some individuals were recaptured at
the same net sites or at a nearby net site(s) indicates their
sedentary l ife style and suggests that these scrubwrens,
which forage mainly in the understorey and subcanopy (cJ
Frith 1984), hold relatively small territories at least when
breeding.

Calculated mean annual survival rate of 108 individuals
by Method 1 is 74 per cent and by Method 2 is 77 per
cent, indicating a mean expectancy of further life after
banding of 3.4 and 3.9 years respectively (Table 9). The
latter figures are possibly underestimates, however,
resulting from few marked birds being recaptured during
the latter part of the study.

Eighteen of 122 adults banded were sexed as female by
the presence of a brood patch because, although the
incubation regime remains unknown for this species, only
females of some other Sericornis do so (Higgins and Peter
2002). Although males have a longer wing, tail, bil l  and
tarsus than do females (differences between the sexes being
significanl for some data sets for the subspecies viridior). othel-
captures were not sexed because there is considerable overlao
between the sexes in size ranges (Higgins and peter 20021.

First imrnatures are difficult to impossible to separate
from adults, although some may be recognized by their
relention ofjuvenile plumage characters (Higgins and peter
2002). The plumage of the eight young birds banded
ranged frorn clearly having a juvenile plumage with softer
feathering than that of adults, a conspicuoui gape and/or
a grey iris, through to more of an adult-like first immature
plumage with some remnants of juvenile plumage and with
a grey-brown to brown through to the more red-brown iris
of adults.

Nineteen presumed females had a brood patch when
caught: one in September (scale l), five in Novenber (all
scale 2), eight in December (scales 1,1,1,2,2,2,3,3) and five
in January (scales 2,3,3,3,3). Juveniles/immatures were
mist-netted in December (n = 1), January (n = 1), February
(n = 3) and March (n = 3). Parents of two young gave a
disfaction display close to the net. A juvenile/immature
was also seen in the company of one or two adults on 2l
Ianuary,22 February, and one on 7 April was being fed
by its parent(s). A nest in Decemb€r contained an estimated
week-old Fan-tailed Cuckoo Cacomantis flabellifurmis -
a common brood parasite of this scrubwren (Brooker and
Brooker 1989; Jansen 1990).

Wing flight feather moult was not observed in the 117
captures examined during September-December, although
in January l0 birds were all actively moulting them (Table
6). Tail moult started earlier than wing moult with l0 (of
I 17) individuals doing so during August-December. Wing
flight feather and tail moult were most active during
January-March, and complete, or nearly so, by April. Some
body moult occurred during September-June. Individuals
carried no fat during most of the year, but did (at scale 3)
during September-January.

Brown Gerygone Gerygone mouki mouki+

A total of eight captues: eight individuals, no recaptues.
All individuals had adult plumage bur were not sexed.
Although there is no difference in plumage, adult males
of the subspecies richmond.i have a significantly longer
wing and tail than adult females but it is not known if this
is the case in other subspecies, including the nominate
form, for which data are too few for meaningful analysis
(Higgins and Peter 2Q02).

Two adults were observed at a nest enfance on 30
January but nest contents were unconfirmed, and on 20
March an immatue was seen being fed by a parent as well
as feeding itself. None of our captures had an apparent
brood patch. Wing flight feather, tail, and body mouli were

TABLE 9
survival of 108 individually rnarked LarS€-billed scrubwrens captured during August 1978-Decembcr l9E9 in study area I on the paluma Range,

north-eastem Que€Nland.

Numb€r of
iDdividuals banded ?9/80 80/81 8l/E2

Numb€r of i ividMls surviving
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'a banding year was from August to July; see Table l.
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recorded in two individuals in Februarv. One adult carried
fat (scale 2) in January.

Mountain Thornbill Acanthizo kathe rina+

A total of 37 captures: 30 individuals (27 unsexed adults,
3 adult females) and seven recaptures. Distances between
capture sites of individual adults averaged 93 t 50 (range
31-128) metres. The recapture rate was low (229o), with
four of the five recaptures being recaught only once and
one individual three times (Table 4). One adult female first
captured with a brood patch in December 1986, was next
recaptured at the same net site 8 years 9 months 21 days
later. Three individuals banded during season 1979 were
refapped during season 1983, each at the same net site
where banded. Our data indicate this is a sedentary species,
as was suggested in the absence of evidence by Higgins
and Peter (2002).

There is no discernible differences in plumage between
the sexes. Only three of 30 adult individuals banded were
sexed as females based upon their brood patch because,
although the incubation regime remains unknown for this
species, only females of some other Acanthizq species
incubate (Higgins and Peter 2002). Other captures were not
sexed, because there is considerable overlap between the
sexes in size ranges (Higgins and Peter 2002), even though
there appears to be a slight difference in size between the
sexes, with adult males being significantly larger than
females in wing length.

Two presumed females had a brood patch in October
(both at scale 2) and one in December (scale l). Two nests
were found in November each with large young being fed
by two adults. An adult was seen feeding a bronze cuckoo,
Chalcites sp., on l3 October. Little moult was recorded in
the 34 individuals examined, partly because no birds were
captured during January-February when moult is most
active (Higgins and Peter 2002). No wing flight feather
moult was recorded, but one had new primaries in May.
One individual had started tail moult in December and
another was completing it in May, and body moult was
recorded in November and in May. Most birds carried
some fat (scales 2, 3) during November-December, but
5ume munth ly  samplcs  werc  smal l .

Lewin's Honeyeater Meliphaga le'vtinii mab

-A total of seven capturesr six individuals (adults) and one
recapture two seasons later. Few birds were captured,
possibly because this honeyeater mostly forages in the
canopy (Frith 1984). There is no discernible difference in
plumage between the sexes. Thus, captures were unsexed
because, although adult males of this subspecies are
signit-rcantly larger in wing tail, bill, and tarsus, there is
considerable overlap between the sexes in size ranges
(Higgins et at. 2OOl).

Little is known about the incubation regime in Meliphaga
species, and none of our birds showed a brood patch. Single
birds were seen nest building as early as 3l August and as
late as 24 March, and a bird was sitting on a nest in
November. Four birds were recorded in active wing flight
feather, tail, and body moult in January. Two individuals
during August, and one in March, had fat at scale 2.

Bridled Honeyeater Lichenostomus frenatus*

A total of 83 captues: 60 individuals (47 unsexed adults,
13 adult females) and 23 recaptures. Distances between
capture sites of individual adults averaged 110 t 73 (range
75-300) metres, Recapture rate was 3l per cent. Of 52
individuals banded in SAI only 16 were recaptured: ll
were retrapped once, and the rest two or three times (Table
4). The longest period between banding and.ecovery of
an individual banded as an adult was 7 years, 6 months
and 22 days, this being longer than previously recorded for
the species (Higgins et al. 2001). The individual concemed,
possibly a male (based on weight), was caught four times
(March 1980, April 1980, November 1982, and October
1987) at two net sites 81 metres apart. A period of 5 years
l0 months was also rccorded for a female banded as an
adult. It was caught at the same net site four times during
November 1978 (with a scale I brood patch), November
1979 (with a scale 2 brood patch), May 1980, and September
1984. Thus data indicate sedentariness in this species.

Calculated mean annual suryival rate of 52 individuals
using Method I was 73 per cent and using Method 2 was
64 per cent, indicating a mean expectancy of further life
after banding of 3.2 ar,d 2.3 years respectively (Table l0).
The life expectancy resulting from Method 2 is possibly
an underestimation, however, resulting frorn few marked
birds being recaptured during the latter part of the study.

This species is considered a sedentary resident, especially
above 600 metles ab()ve sea level, although a proportion of
the population is said to descend to lower altitudes in winter,
or westward into drier areas (Higgins et al.2OOl). On the
Paluma Range, Bridled Honeyeaters may move west into
ecotone habitat (rainforest and wet sclerophyll forest
dominated by the Flooded Gum Eucalyptus graadts) during
colder months (Dettman 1995). That birds do rnove
between rainforest and ecotone habitats was substantiated
by the fact that an individual hrst banded iri ecotone habitat
on L4 June ).982, by a Townsvil le banding group, was
retrapped in SAI on 2 December 1986 some 2.5 kilomet es
from is point of banding. Bridled Honeyeaten change their
diet from a predominantly insectivorous one during wetter
months to a predominantly nectarivorous one during colder
drier months, when fewer insects are available (Frith 1984;
Fig. 2b). Thus the movement of at least some birds from
rainforest into the western ecotone du ng winter may occur
because of a greater abundance of nectar in the latter at
that time.

There is no discernible difference in plumage between
the sexes. Thirteen of 60 adult individuals were sexed
female on brood patch development. Although the
incubation regime remains unknown for this species, only
females of some other Lichenostomus species develop a
brood patch (Higgins et al. 2001). Other captures were not
sexed because, although males are significantly larger than
females in wing, tail, bill and tarsus lengths and in body
weight, there is considerable overlap between the sexes in
size (Higgins et al. 200I).

On 26 September a bird was seen carrying lichen to a
half completed, suspended nest approximately 11 metres
above ground. On 14 October lichens and tendrils were
beins collected as nest material from below one metre
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TABLE IO
Survival of 52 individually marked Bridled Honeyeaters during Augus! I978-December lg89 in study area I on tle paluma Range, north-eastem

Queensland.

Season'
Number of Number of individuals survivins
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- 
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ra banding year was ftom August to July; see Table l.

above ground near a road edge, and on 16 October another
individual was collecting nest matedal. Fourteen presumed
females had a brood patch when caughr: one in Siptember
(scale l), two in October (scales 2,2), nine in November
(scales I,1,1,2,2,2,2,2,3) and two in December (scales 2,2).
On 19 October two fledglings were perched 3.6 metres
high in a sapling with at least two adults feedinq them at
a fast rate, and on 29 Ocrober a young bird estimated to
have been out of the nest one week was observed. Moult
data were few. Wing or tail moult was not observed in 54
captues examined from September-November. Wing moult
was recorded for only J. individual in December and tail
moult for another in February. Flight feather and tail moult
was complete, or nearly so, in April-May. Body moult
appears to start before that of wing or tail. One bird had
some body moult as early as August, but seven others had
body moult during December-May. Most captures canied
some fat (scales 2-3) during September-December.

Eastern Spinebill A canthorhynchus tenuirostis cairnsensis*

A total of 29 captures: 22 individuals (20 unsexed adults,
2 females) and seven recaptures. Distances between the
capture sites of individual adults averaged l4l t 39 (range
100-188) metres. Recapture rate was 28 per cent, with four
individuals being recaught once and one individual twice
within two years of banding. Few birds were captured,
rnainly because they forage in rhe canopy and particularly
in the upper half of it (Ffith 1984).

Although females do differ slightly from males in head,
neck, and underpart plumage, captures were unsexed save
for two presumed females wearing a brood patch. Although
fernales typically incubate one male is reported to have
done so (Higgins et al.2OQl).In the three other subspecies
(tenuirostris, dubius and halnaturinis) adult males are
significantly larger (P < 0.01) in all body measurements
and weight than adult females and presumably this is the
same fot ccirnsensis. Although unsexed, our sample of 29
captures adds considerably to the previously available
biometrics of six individuals of this northern subspecies.

Nesting of this subspecies is mostly recorded for
November-December but two females each had a scale 1
brood patch in September and another a scale 2 in January.
Wing flight feather and tail moult occurred during
December-March, peaking in January-February and being
mostly to fully complete by March. No moult was recorded
during July-November. Most birds carried fat (at scale 3)
during Noyember and January, but some monthly samples
were small.

Pale-yellow Robin Tregellasia capito nana*

A total of 38 captures: 32 individuals (28 unsexed adults,
2 adult females and 2 juvenileVimmatures) and six re.aphfes
(all adults). Distances between capture sites of individual
adults averaged 119 r 13 (range 113-137) mehes. Recapnre
rate was 24 p€r cent, with four individuals being retrapped
once and one individual twice within two years of banding.

There is no difference in plumage between the sex€s but
as only females incubate two of the 30 adults were
contirmed temale by the presence of a brood patch. Other
captues were not sexed because, although males are larger
than females, significantly so in wing, tail, and tarsus
lengths, there is considerable overlap in size ranges
(Higgins anri Peter 2002).

One young bird, captured in February possessed a
blackish bill grading to orange-yellow at its cutting edges,
a dark grey iris and a distinct yellow gape as is typical of
juveniles while another bird captured in January was in
immature plumage, with rufor.ls feathering and a grey-
brown iris (unlike the darker brown of adults), and some
rufous head feathering. Neither bird was moulting.

Nests containing eggs were found during September and
October (n = 3). One capture had a scale I brood patch
in October and another a scale 2 one in November. An
adult was observed feeding a fledgling on 26 December
and another doing so on l7 February. Two young were
caught during January and February (see above), and a
young bird was seen feeding itself on 27 February. Only
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three of 33 captures had active moult; one in flisht feather
moult in December. one in tail moult the same rionth, and
one in 

^body moult in January. Most individuals caught
during September-December carried fat of scales 2 or 3l

Grry-headed Robin Poec ilodryas ( H ete romyias )
albispecularis c ine reifrons*

A total of 502 captures: 265 individuals (204 unsexed
adults, 22 adult females, and 39 juveniles/irnmatures) and
237 recaptures (170 unsexed adults,65 adult females. and
2 immatures). Adult recaptures included five (of l5)birds
banded as nesrlings {D. Frith and C. Frirh 2000t. eighr in
immature plumage, and the remainder as adults. Dis;nces
between captwe sites of individual adults averas€d l0g r 60
qilC:.2!?8]l metr€s. Recapture tut. uu.rug"d- 39 p., ..nt.
Of 244 individuals banded in SA1, 94 were recaDtured: 42
individuals were retrapped once. another 42 two to four
times, and the remainder up to l0 times (Table 4).

The distance that 22 adults rnoved over 6_13 seasons
averaged 97 r 40 (range 4,1-175) metres and another six
were recaptured at the same net site where they had been
for seven, nine (n = 3), and li (n = 2) seasons. It would
appear that older individuals, having once esrablished a
terntory, move little distance (at least when breeding). The
distance- eight immatures. subsequently caught as 

-idults,

moved trom rheir poinr of f irst capture averaged 139 t 43
(range l0G-233) metres, but the mean distance the five
nestlings had moved from their nests to be recaught as
adults was greater (mean = 2OO t 9g; range 100_360 m).
The number of times that some individuals 

-were 
reoeatediv

recaptured at the same net sites, or a nearby onelsj.
emphasizes the sedentariness of thrs specres.

_ -The longest period between banding and recovery was
13 years 5 months 13 days, for an individual banded as a
nestling (Anon 1993; D. Frith and C. F th 2000). Another
individual. banded as a nestl ing, was retrapped 12 years
l5 days later. Four birds banded-in adult ptumage wer! last
retrapped 11 years 2 months 14 days, li year-s 2 months

19 days. l l  years 4 months 4 days and l2 years 3 months
l5 days later Four of the above six individuals were last
retrapped by other banders (Anon 1991, 1992, 1993). We
note that reports by other banders indicate birds were
retrapped at least four kilometres from their bandins site
but  a  d isc repancy  in  la l i tudes  and long i tudes  (19rc0 'S ,
146"10'E by us and 18"50'S, 146"08,E bv orhers) is
responsible for these erroneously supposed blj movements.

Calculated mean annual survival rate of 100 individuals
using Methods I and 2 is 77.5 per cent and 7g per cent,
rndrcatrng a mean expectancy of further life after bandins
of 4.0 and 3.0 years. respectively (Table l l). These ari
possibly underestimations, however, resultins from few
marked birds being recaptured during the lanei part of the
sruoy.

There is no discernible difference in plumage between
the sexes. Twenty-two of 226 adult individuals 

-were 
sexed

as female by the presence of a brood patch when first
caught or recaptured. Others were not sexed because.
although adult males average significantly Iarger than adult
lemales in wing. tail. bil l . and tarsus lengrh and in body
weight, therc-is much overlap between size ranges (Higgins
and, Peter 2002) .

The plumage of rhe 4l young birds caught ranged from
a Juvenlte one with softer feathering. rufous_brown
feathering on the head, a gape and./or giey to dark grey
iris, through to a more adult-like first immature pluriagl
retaining juvenile remiges, rectrices, and a few othir
characlers including distinctive brown tipping to retained
juvenile secondary coverts (Higgins and Fitei 2002;. two
young birds caught in January with obvious traces of
Juvenrte ptumage were in active wing and body mouh. and
two others caught in February-March had active wing, tail,
and body moult, suggesting they were moulting inti firsi
inr.{n.atu.re p^lumage. One young bird caught on 15 Janu-y
still had rufous feathering on rhe head bui lacked this when
retrapped on l9 March. Four first immatures wore aduh
plumage the following season.

survival of 100 individuallv marked crev-headed *"0lo, *or"*;f.:l,lrt".j yrr-o*"-*, 1989 in study area l otr the paluma Range,lorth-eastem Queensland.

Seasonr
Number of

individuals banded -- Number of individuals surviving
79/80 E0r8r 8rt82 82 E3/84 84 85 86

4 t7',7
2 6 9
0  1 4
0 6
0 0
1 1 0
2 t 5

l 5

l t
0

293
22'1

7
3
0
0
0
I
2
I
2
3

l 9
l 3

68

9
3
0
0
0
I
3
I
2

24 t9
t't t6

7 t  84

3E 26 20  I8  t7  14  r2  t2
1 7 t 3 9 8 6 4 4

5 3 3 1 1 1
4 2 0 0 0

0 0 0 0
4 2 1

4 4
2

i l

20
5
4
I
5
4
2
2
3
I
2

100

18n9
79t80
80/81
Et/82
82
E3/84
84/E5
85
86
E7
88
89
Ttrtal number of bilds present
lbtal number of tbes€ Lirds
preseDt oDe year lat€r

Annual survival (%)

1q 43 38 34 30 2s 23
26 33 30 30 2t 19 22

6E 77 .t9 
88 70 .t6 

96
!a batrdint year lpas ftom August to Julyi;e Table L
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Nesting begins on the Paluma Range in late August-early
September, peak breeding months being Septembe;_
November (D. Frith and C. Frith 2000). Only females
incubate. Thirty one female caplures had a brood patch
when caught: two in August (scales l. l). rhree in September
{ s c a l e s  I , l . l ) .  e i g h r  i n  O c t o b e r  ( s c a l e s  1 . 1 . 1 , 1 , r , 2 , 3 , 3 ) ,
e leven in  November  (sca les  1 ,1 .1 .1 .1 .2 .2 .3 .3 ,3 .31 ,  f i ve  in
December (scales 1,2,2,2,2) and two in January (scales
1,2). wing fl ighr fearher moult staned in November and
continued through to April, by which time it was complete
or nearly so. Tail moult started earlier, in September. and
continued through to April when complete or nearly so,
FIighr feather and wing moult peaked during January-
March. Body moult was recorded during September-Vay.
Birds carried some fat throughout most months but more
so (scale 3) during AuguslNovember.

Chowchilla Orthonyx spaldingii spaldingii+

A total of l l  captures: nine individuals (2 adult males.
7 adult females) and two recaptures. Few of this common
bird were caught because they are difficult to capture in
mist nets (Jansen I993: Frirh et at. l99j). Both reCaptured
ind iv idua ls  were  caughr  a r  the  same ner  s i te  a j  rhe i r
original capture, the male 7 months 26 days later and the
female 2 years,8 months and 23 days later, emphasising
the sedentary nature of older, territorial birds.

Adults are sexually dimorphic, with males beins
significantly (P < 0.01) larger than females in wing. taii i
bill_ and tarsus lengths and exclusively so in body weight
by being up to 50 gram heavier (Jansen 1993 Frith et al.
1997; Table 5).

This species breeds during most of the year, with paluma
nesting peaking during July-December (F th et al. 1997).
Thirty active nests were examined during May-January.
The nestl ing of a January nest f ledged on 3 March.
Females only incubate and individuals were recorded with
a brood patch during August (scale 3), September (scale
l), Novernber (scale 3), and December (scale 2). Juveniles.
identified by their lack of adult throat and breast colour
and rich variegated rufous, mottled plumage with con-
spicuous blacVrufous wing bars, were observed associating
wi lh  an  adu l r  pa i r  o r  a  f lock  dur ing  August  (n  =  2 ) ,
September (n = l), November (n = 2) and December (n =
3) .  S ing le  immatures ,  be ing  browner  rhan aduhs and
retaining some juvenile wing and tail plumage and a few
rufous-brown feathers on the head and./or distinct wins
bars. were observed in flocks during February, Seprembei
and November Two of these immatures had the full white
throat and breast of adult males and the third the rufous
one of adult females. Little moult information is available
and our data are few, with one male and one female
showing some wing moult in December. Another female
had one new central tail feather 14 millimefes lons and
in pin in August, but whether rhis was due ro acciJenral
feather loss or the start of annual moult is unknown. Only
two females were noted carrying fat (scale 2), one in
August and the other in December

Esstern Whipbird Psophotes oliyaceus lateralis*

A total of l l  captures: seven individuals (4 unsexed
adults, 3 adult females) and four recaptures. As onlv

females incubate, three individuals (two later retrapped
once) were confirmed as female by their brood Datch.
Distances between capture sites of indiuidual adults
averaged 105 + 53 (range 3l-156) metres. The longest
period between banding and recovery is 7 years, 2 month
and 17 days for a female first banded in adult plumage and
rebapped by another bander (Anon 1991). The distance
that this individual was recaptured from its point of
banding was less than 150 metres and nor at l;ast four
kilomekes as reported, this error resulting from a
discrepancy in latitudes and longitudes (19"00'S, 146"10'E
by us and 18"50'5, 146'08'E by others).

There is no discemible difference in plumaqe between
adult sexes. Captures were not sexed becausJ, although
adult males are significantly larger rhan females in ti i l
length and body weight, there is considerable overlap in
size ranges (Higgins and Peter 2002J.

A nest containing one egg was found on 23 September,
and another containing two young with their primaries just
bursting from pin on 12 September. Nest building was
recorded once in November Three times durins November
newly-fledged to half fully grown young tl-or 2) were
observed accompanying an adult(s), and during March a
large immature accompanied an adult. Two captures had a
brood patch during September (scates 1,2) and another in
October (scale 3). No moult was recorded in July (n = 2)
or during September-November (n = 7), but a single March
bird had active wing flight feather and rail moult. Fat was
carried (scales 2 ar'd 3) in March, and September-
November

Golden Whistler Pachycephala pecto rql is pectoralis

A total of 44 captures: 28 individuals (10 adult males.
4 adult females, and 14 unsexed female-plumaged) and 16
recaptures (l adult male, 14 adult females and 1 unsexed
female-plumaged). Distances between capture sites of
individual adultr averaged 130 t 4l (range 8i-220.1 metres.
Recapture rate was 21 per cent. Of 24 individuals banded
in SAI only five were recaptured: four were retrapped only
one to three times but the fifth bird, a female of unknown
age, was retrapped eight times, the last time 11 years after
banding (Table 4). During this pedod she was retrapped
at four adjacent net sites at a mean distance of ll} ! Z7Z
(range 8l-160) metres apart, and had a brood patch during
three breeding seasons.

Adults are sexually dimorphic, but males do not attain
adult plumage until early in their third year and sorne may
not do so until early in their fou h (Higgins and peter
2002). As males sometimes breed in immature plumage
and, because both sexes incubate and develoo brood
patches (Rogers et al. 1986), only 4 of rhe 18 female-
plumaged captures were confirmed as female by their still
possessing female plumage when recaptured during a
subsequent season(s). Other captures in female-plumage
were unsexed becaus€, although second year immature and
adult males are significantly larger in wing and tail length
than females of this subspecies, there is considerable
overlap in size ranges (Higgins and Peter 2OO2),

Four females had a brood patch when caught: two in
November (scales 2,2) and two in January (scales 2,2). Tlvo
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nests were being built in November, each by a female-
plumaged individual, and on 7 December a nest containlng
two eggs was found. These hatched the following day. A

female was feeding a young bird on 15 February. In July
one indiyidual had two newly Partly-grown tail feathers,
possibly due to accidental feather loss. One individual had

started tail moult in November and another in December'

Wing flight feather and tail moult peaked during January-

February and by May was comPlete. Most individuals

carried some fat throughout the year, with larger amounts
(scale 3) during September-November, although samples

were small or lacking for some rnonths

Bower's Shrike-thrrrsh Colluricincla bow eri*

A total of 90 captures: 57 individuals (14 adult males,
13 adult females, 26 unsexed female-plumaged, and 4
immature males) and 33 recaptures (adults). Distances
between captue sites of individual adults averaged 130 t
53 (range 35-250) metres. Recapture rate was 38 per cent.
Of 50 individuals banded 19 were recaptured: 18
individuals were retrapped only once or twice, but one
individual female was recaptured five times during four

seasons at four net sites averaging 131 t 53 (range 100-
175) metres apart. The longest Period between banding and
recovery was 8 years 10 months 25 days for an adult
female, which was caught at two net sites 138 metles apart'
Another female was recaptured at the net where it was
banded, seven years later. These results indicate the
sedentary nature of these individuals.

Calculated mean annual survival rate of 24 individuals
from 1978-1988, based upon four net sites in SAI only,
was 50 per cent (C. Frith and D. Frith 1990) Updating
these figures to include captures for all net sites in SAl
(n = 50) increases this figure to 76 per cent using Method
1 and 59 per cent using Method 2, resulting in a mean
expectancy of fudher life after banding of 2.4 and 1.9 years
respectively (Table 12).

Adults are sexually dimorphic. Females have a pale bill

and retain the apparently juvenile characters of a rufous
superciliary stripe, pale eye-ring feathers, and rufous lores

Adult males have no superciliary stripe and have pale

greyish lores, grey eye-dng feathers, and a black bill (C'

Friih and ftrith O. 1990). As only females incubate, 13 of

39 female-plurnaged individuals were confirmed as adult

by the presence of a brood patch (when first caught or

retrapped). HoweYer, 26 female-plumaged individuals could

not b; sexed as there is little vadation in sizes and body

weishts between sexes, or between birds of different ages
(Hilgins and Peter 2002: Table 5). Moreover, immature

males retain female plumage characters for more than a
year, with the female-like grey bil l  darkening witi age (C'

Frith and D. Frirh 1990t pace Higgins and Peler 2002)
Four immature males had the bill black (as of adult males)
but also had traces of rufous in their brows and lores. One
of these was banded in October 1981 but when retrapped
in October 1983, and again in September 1984, sti l l  had a

slight rufous wash to the feathers from nostrils back to over
thJeye. This latter situation is similar to that in Grey Shrike-
thrushes C. harmonica, in which birds do not attain full

adult plumage until at least their third year (Disney 1974).

Breeding occurs from September-January (C. Frith and
D. Frith 1990). Only females incubate. Founeen fernales
had a brood patch when caught: one in September (scale

2), one in October (scale 2), six in November (scales
1,2,2,2,2,3), f ive in December (scales 1,2,2,2,3) and one
in January (scale 1). Nests (n = 15) were found containing
eggs or young dudng October-January, fledglings being
seen during January-February. One individual had started
tail moult in September, and in November another showed
tail moult and yet another some wing flight feather moult.
Most birds showed wing flight feather and tail moult

during December-March, this p€aking in January-February.
Slight body moult was recorded in April. Most individuals
carried some fat throughout the year, with larger arnounts
(scale 3) during September-November, but samples were
small or lacking for some months.

TABLE 12
Survival of 50 individually marked Bower's Shrike-tkushes captured ftom August 1978-December 1989 iD study area I otr the Paluma Range,

north-east€m Queensland.

Number of individuals surviving
79180 80/81 81/82 82 83/84 84 85 86

Numb€r of
Season' individuals banded

0 0 5
0 0 2 2
0 0 2
0 0 3
0 0 0
0 0 0
0 0 0
0 0 1
1 0 2
0 0 0

0 0
0

1 3 5
o 2 3

0 5 9

0 0 0 0
3 l l 0
0 0 0 0
1 0 0 0
0 0 0 0
0 0 0 0

0 0 0
l 0

I

3 1 1 0 0
5 4 4 4

1 1 0
1 l

0

I
25

3
2
o
I

I
I
2
I
I

50

18n9
79l80
80/81
8v82
82
83/84
84/85
85
86
87
88
89
Tool oumber of birds prcsent
Total number of lhese birds
presetrt one yeiu iarcr

Annual survival (%)

4 1 2 r
1 1 0 1

25 100 0 100

3 6 6 6 5
1 5 5 5 4

33  83  83  83  E0

ra bandinS year was from August to July; see Table 1.
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Yellow-br€ast€d Boatbill M achaerirhynchus flayiventer
secundus*

A total of three adult captures: a female in June, a male
in August, and a female in September. Adult sexes are
similar in plumage, but females are paler and duller than
males overall, and similar in size and weight, except for
ta6us length which is significantly longer in males than
in females in this subspecies (Higgins and Peter 2005), but
our data are too few to confirm this Oable 5).

Boatbills were rarely sighted and it could not therefore be
ascertained whether they moved to open-forest during March-
June, as occurs on the Atherton Tableland (Bravery 1970).
This subspecies is known to breed during August-January, but
no nests were seen. No brood patch or moult was recorded,
but the June and August individuals had sorne fat (scale 2).

Black-faced Monarch M ona rc ha melanops is

A total of three adult captures: in December, January and
February. Whilst there is no discernible difference in plumage
between adult sexes, male wing, bill and tail are significantly
longer than those of females (Higgins and peter 2005) but
oul data are too few to use this in sexing captured birds.

This is a summer breeding visitor about paluma from
mid September-late March/April (Grifhn 1995). Breeding
is known during November-February (Lavery et ql. 196g)
but no nests were seen, and captures lacked brood patches.
None was mou l t ing .  bur  December -January  ind iv idua ls
carried fat (scale 2).

Spectacled Monzrcln M onarcha trivirgat us melanorrhoa

A total of 2l adult captures: 19 individuals (adults) and
two recaptures. Recapture rate was ll per cent, both
individuals concerned being recaptured at their banding net
site within a single season. There is no discemible
difference in plumage between adult sexes. Captures were
not sexed because. while rhe wing of males is significantly
longer than in lemales and the tarsus of females is loneer
than in lhe males in this subspecies. rhere is considera6le
overlap in size ranges (Higgins and Peter 2005). The
presence of a brood patch is not a criterion for sexine
because incubarion roles of the sexes remain unconfirmed.
Both probably incubate, as in other monarchs for which
data are available (Boles 1988).

. Birds were mist-netted only during September-February,
because this species apparently moues io lower altitudes
in winter (Griff in 1995; herein). Nests were under
constuction during December (n = 3) and contained eggs
during November-December (n = 2). One caDture haa a
brood patch in January and two in February. A bird in
immature plumage (similar to adults but with a greyer face)
was seen on 22 February. Tail moult was noted in one
individual in November and another in December.
Individuals mostly carried fat (scale 2) from November-
February, but monthly samples were small.

Rufous Fantail Rhipidura ruffrons intermedia

A total of 109 captures: 63 individuals (60 adults. 3
juvenile/first immatures) and 46 recaptures (adults).
Distances between capture sites of individuai adulis
averaged l4l a 56 (31-269) metr€s. An adult first causht

in November 19?8 was subsequently caught an exceptional
500 metres distant in January 1979, and again in March
1980. As this distance (not included in the above
calculations) is considerably greater than those recorded for
other adults it may have been returning to the Paluma
Range for the season (see below). Recapture rate was 33
per cent, and whilst l5 of l9 individuals were recaptured
once or twice, two were recaptured four times, one
individual seven and another l0 times (Table 4). The
individual captured 10 times involved five net sites at an
average distance of 156 t 59 metres apart (a banding and
recovery period of 5 years 2 months 6 days). Even within
one season the same individual was caught at three
adjacent net sites during October-November at an average
distance of 189 t 75 metles apad. Another two individuals,
also adult when banded, were recaptured 4 years I month
27 days and 4 years I I months 4 days later. One of these
individuals was captured seven times at two net sites (being
caught at both net sites during 2 seasons) only 113 metres
apart, and the other five times also at two net sites 125
metres apart. The recaptures of some individuals clearly
emphasizes the sedentariness of the species, at least during
the breeding season.

There is no discemible difference in plumage between
adult sexes. Captures were not sexed because, although
wing and tail measurements of this subsDecies are
significantly longer in adult males than in adult females,
there is considerable overlap in size ranges (Higgins and
Peter 2005). As both sexes incubate (Boles 1988) the
presence of a brood patch is not a criterion for sexing.

The three young birds captured on 18 February, 28
March and 3 April had a dark brown iris similar to that of
adults. The March bird was juvenile but with its breast and
abdomen still downy and a tail two thirds grown. Its upper
breast was rufous-grey and not mottled, legs pale purpiiih-
flesh, and bill blackish. The April bird had all the juvenile
characteristics, with distinctly rufous upperparts, blackish
mottling on the upper breast, and pale purplish-flesh legs.
Its upper mandible was brownish and the lower one
yellowish brown. The February bird was adultlike but with
remnants of rufous edging to feathers, dark greyish bill,
and greyish-flesh legs.

Paluma Range birds move to lower altitutudes in winter,
whilst others may be passage migrants. Birds are most
frequently seen during November-December (pace Griffin
1995) lhrough lo March. A brood parch tsiale I1 was
recorded for four individuals in January and three in
February. A nest was being built in November, and four
times in March an adult together with a juvenile/immature
were seen. A young bird was caught in each of February,
March, and April (see above). Our moult data are few. One
indiyidual was commencing wing moult in November and
two more in December. One individual was in wins moult
in January. ln April at least nine of l5 captur-es had
completed moult. Individuals mostly carried fit lscale 2.1
from November-March.

Grey Fant&il Rhipidura albiscapa (fuliginosa) keasti

A total of 90 captures: 64 individuals (52 adults. 12
juveniles to first immarures) and 26 recaptues (all adults).
Distances between captue sites of individual adults averaeed



133 a 38 (31-200) metles. Recapture rate was 26 per cent
with 14 of 15 birds being recaptured only once or twice,
although one, possibly a female, was recaptured six times.
The period between banding and recovery for the latter
individual, banded in adult plumage, was 6 years 1 month
20 days. It was caught at four net sites during different
seasons at an average 147 ! 47 (100_200) metres apart.
Another individual, also banded as an adult, was caught
three times during three seasons at the same net site and
was last caught 5 years I month 8 days after banding.
Recaptures emphasize the sedentariness of this species.

There is no discemible difference in plumage between
the sexes. Captures were not sexed because, although the
wing of adult males is significantly longer than that of
adult females in this subspecies, there is considerable
overlap in size ranges (Higgins and Peter 2005). Moreover,
according to Rogers et aL. (1986), only females, identified
on measurements and cloacal condition, develop a brood
patch but as both sexes do incubate (Boles 1988; Higgins
and Peter 2005) this criterion was not used to sex birds.

The plumage of the 12 young birds captured ranged from
clearly juvenile, with conspicuous rufous feathering with
grey legs and grey-brown iris, through to a more adulrlike
first immature plumage with rernnants of rufous feathedng
and with darker g.ey to brownish-black legs and the dark
brown iris of adults (Higgins and Peter 2005).

Grey Fantails resident throughout the year are very dark,
almost black, but paler birds (probably migrants from the
south) winter in this area between April and August or
early September of most years (Griff in 1995). No
individuals were recorded as being paler during this study
but the possibility that some captures may have been
migrants cannot be overlooked. Birds were caught every
month of the year except May, possibly due to fewer
netting hours dudng that month. One capture had a brood
patch during October (scale l), four'in November (scale
1,2,2,3) and one in December (scale 1). One newly-fledged
juvenile was caught on 6 December and 11 other juveniles
to first immatures from l0 January-l9 March. A bird was
carrying nest matedal on 28 October, one bird was seen
incubating/brooding on 16 November, a pair completing a
nest on 2 December, and an adult with an adult-sized
fledgling was sighted on 3 February. One individual was
caught as early as August with only six tail feathers, all
of which were worn, but whether it had staned to moult
or its feather loss was accidental was unknown. Five
captues had some tail moult in September (n = 1), October
(n = 3) and November (n = 1). Flight feather moult was
not recorded dudng September-December. Body moult was
recorded from August-March. All March captures were
actively in tail, wing and body moult. Most individuals
carried some fat during September-November.

Victoria's Riflebird Ptiloris victoriae*

A total of six captures: five individuals (l adult male, I
adult female and 3 unsexed female-plumaged birds) and one
recapture with a brood patch and thus female. It was
retrapped 100 metles from its banding location 3 years, 6
montis and 23 days later. The longest period of life was for
a male that took a minimurn of, and doubtlessly much
longer than, 3.3 years to acquire adult plumage and surviyed
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at least 15 years before being killed by a domestic cat in
Paluma. Because this species primarily forages in the
subcanopy/canopy (Frith 1984; Grant and Litchfield 2003)
few were mist-netted.

Black-€ared Catbird AtLuroedus melanotis maculosus+

A total of 102 captures: 75 individuals (16 adult males,
22 adult females and 37 unsexed adults) and 27 recaptues.
Seventeen nestlings were also banded but none recaptured
(Frith and Frith 2001b). Excluding 21 captures at nests the
remaining 81 (57 individuals a\d 24 recaptures) were
caught at standard or random net sites. At these, 14
individuals were retrapped once and five twice. Six
recaptures were originally banded as adults at nests.

Many catbirds were netted because they forage in the
understorey and on the ground and because sometimes they
attack and eat small birds entangled in mist nets (Frith and
Frith 2001b. 2004). Catbirds were also netted around
Paluma Township. The combined data is published
elsewhere (Frith and Fdth 2001a, 2001b, 200lc, 2004).

Tooth-billed Bowerbird Scenopeetes dentirostris*

A total of 74 captures: 50 individuals (28 adult males,
9 immature males, 13 unsexed adults) and 24 recaptures
(Frith and Frith 2001c). Of a total 74 captures only 37 (23
individuals and 14 recaptures) were at standard net sites,
all others being caught at random nets erected at the courts
of males. At the standard net sites six individuals were
captured once, one caught twice and two caught three
times. Four recaptures were of individuals banded at courts.
Most recapturcs were male court owners at courts close to
our standard net sites, or of visitors to them. For further
information on banding, biometrics, moult, survival,
longevity, breeding and seasonality see Frith and Frith
(2001a, 20OIc, 2OO4).

Golden Bowerbird Prionodura newtoniana*

A total of 175 captues: 109 individuals (36 adult males,
4 subadult males, 27 immature males, L2 confirmed
females, 30 unsexed female-plumaged birds) and 66
recaptures. Of these only 30 captures (22 individuals and
8 recaptures) were caught at standard net sites, all others
being caught at bowers or nests. At standard net sites five
individuals were retrapped once and one retrapped three
times. Three recaptures were originally banded at bowers.
For further information on banding, biomerics, moult,
survival, longevity, and breeding see Frith and Frith (1998,
2OOIa, 2001c, 2004).

Satin Bowerbird Ptilonorhynchus violac eus minor*

Two individuals caught: one adult male at a Golden's
Bowerbird bower that it was visiting to steal lichen
decoration for its own bower and a female-plumaged
individual caught at a standard net site on 9 October 1985.
The latter individual had begun moulting body plumage
and had one secondary missing. It was retrapped in adult
male plumage on I October 2@\ 16 years I I months 22
days after being banded, at a bower approximately two
kilometres from where it was originally banded (Anon
2002). Although this is the longest period of life recorded
for the northern subspecies minor such longevity is not
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unusual for the nominate southern form. of which some
individuals survive greater than 20-30 years (Anon 2003;
Frith and Frith 2004).

The subspecies minor breeds from August-February
(Frith and Frith 2004). On the Paluma Range three nests
were found containing eggs, on 3 November. 

-22 
November,

and 23 January. These nests had one to three day old
nestlings in them on l0 November, 4 December, and 30
January respectively. Although the latter nest was not
subsequently examined its single nestl ing, if successful,
would have fledged in mid-February. A female was tending
a well-plumaged fledged immature on 20 April.

Bassian/Russet-tailed Thrush Zoothera species

A total of eight captures; six individuals (adults) and two
recaptures. Recaptures were caught l19 metres and 56
metres distant from their original point of capture within
two years of banding. At the start of this study the then
White's (Scaly) Thrush Zoothera daumtz was considered
the only Zoothera species in Australia (Schodde 1975), but
this was subsequently split into the Russet-tailed Z l leinei
and Bassian Thrush Z. Iunulata (Ford 1983; Holmes l9g4:
Schodde and Mason 1999t. rhe peninent subspecies of each
in the Atherton Region being Z. h. heinei and Z. L cuneata.
resp€ctiyely. Both species have been identified, by their calls,
in upland rainforests of the Paluma Range (Grifhn l9g5).

Bassian Thrushes have a notably longer wing and tail
than Russett-railed Thrushes (Ford 1983). Based on these
criteria, in particular wing length, our eight captues would
be Bassian Thrushes and it is, therefore, for this sDecies
that data are given in Table 5. However, rhe possibil i iv thar
data include one or more Russet-railed Thiushes cinnot,
however, be ruled out because Zaothera thrushes haye b€en
seen during all months of the year on the paluma Range,
and both species may breed there (cf Griffin 1995).

One individual mist-netted during September had a small
brood patch. A nest was found on 30 October containins
two eggs that harched on approximately l3 November, ani
another on 7 December containing two nestlings ready to
fledge. Birds were also observed sitt ing on nests on
6 November and 8 January but nest 

-contents 
were

unconfirmed. On 16 February a juvenile, one to two weeks
out of nest, was accompanied by its parents.

CONCLUSION

Capturc rotes

It is widely acknowledged that it is difficult to compare
capture rates betueen long-term misrnetting slu-dies
because of differing avifaunas, climates, habitats, numbers.
sizes and placement of nets, and periods that nets were
erect each hour/day/month/year. For example, such
difficulties in attempting to compare capture ratei resulting
from a study in forests of the Southem Highlands of papui
New Guinea with those performed in lowland rainforists
of Brown River near Port Moresby in that country are
discussed by Frith and Frith (1993). Similarly it is equally
diffrcult to compare capture rates from the present itudy
with other long-term ones carried out elsewhere in
Australia. Firstly, other published long.term banding
projects in Australia have been carried out in drier

sclerophyll habitats and, secondly, data are analysed by
different methods to suit the specific aims of the studies
in question (e.9. those of Hardy and Farrell 1990 and
Leishman 2000). Because of variabil ity in monthly and
annual netting patterns, and resulting samples, standardising
data (as did Tidemann et al. 1988) provides, however, an
accurate means of comparing capture rates.

Results of the present study demonstrate that (a) capture
rates were higher at nets located at sites within relatively
dense undergrowth (sites 1, 3 and 4); (b) monthly capture
rates were highest during September-December, when pairs
establish or re-establish territodes and breed (Table 3)l (c)
daily capture rates were highest during the moming (0630-
1030) and afternoon (1630-1830), and (d) there was con-
siderable va.riation in capture rates between years, particularly
during breeding seasons, in relation to relative availabilitv
of anhropod food resources that correspond to *at ,auron
rains or the relative severity of dry seaions 1Fig. 2t.

Seasonality

Breeding seasons of north-eastern Queensland birds are
well documented (Lavery et al. 1968; Lavery 1986;
HAI.IZ AB volumes) with relatively small differences in the
altitude of rainforest affecting the start of annual nestina,
For example. on the Athenon Tableland, where seasonil
temperatures increase earlier and heayier winter rains fall
ensuring greater leaf litter invertebrate abundance (Jansen
1993; Frith et al. 1.997), the nesting of birds such as Grey-
headed Robins and Black-eared Catbirds besins three to
four weeks earlier than on rhe paluma Range fD. Frith and
C. Frith 2000; F th and Frirh 2001b).

The Paluma Range avifaunal breeding season typically
starts in late August-early September, as annual
temperatures initially rise (Fig. 2a). Peak nesting is during
late September-December when temperatures and rainfaf
increase and flowers, fruit, flying insect, and leaf litter
invertebrate foods are annually most abundant (Frith and
Frith 1985; D. Frith and C. Frith 1990; Fig. 2a, 2b). As a
generalisation, eggs are mainly laid during late September
and October and nestlings are present during November-
December. However, Chowchillas start annual egg laying
as early as May (Fdth et al. 1997) and Femwrens in July
(Higgins and Peter 2N2; herein). That these two species
forage on the ground almost exclusively upon invertebrates.
which remain relatively abundant during the drier, colder
months of May-July, may be significant (Frith 1984; D.
Frith and C. Frith 1990; Jansen 1993; Frith et at. 1997;
Fig.2b). Ye ow-throated Scrubwrens, which also forase
predominantly on the ground, do not. however, start io
breed until September (Higgins and peter 2002) but it is
possible their later nesting reflects foraging techniques and
diet. Heavy rains during January-February reduce or bring
to an end nesting activities, with most nestlings departing
nests immediately prior to or during early wet season rains.
Annual food resources typically peak as newly fledged
offspring are provisioned by their parent(s), and birds are
moutlrng.

Annual flight feather and wing moult predominantly
occurred during Derember to March on the Paluma Range,
it being most active during the wetter months of January
to March (Frith and Frith 2001c; Fig. 3). For some species
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tail moult commenced before wing flight feather moult, as
early as September-October. Body moult began before that
of wing and tail, as early as August for some species,
peaked during December-March, and was complete by late
May or June .

Subcutaneous fat increased in birds at the start of their
breeding seasons, peaked during September-October when
most species were incubating, and decreased during
November-January when nestlings and fledglings were
being provisioned (Fig. 3). Toward the end of the moult
fat loads increased, immediately prior to the annual dry
(leaner) winter. A similar fat load cycle is described for
bowerbirds of the area (Frith and Frith 2001c). Some
species (e.g. Fernwrens, Yellow-throated Scrubwrens)
canied greater fat loads (scale 3) during June-July and,
although monthly samples were small, this might be related
to a relatively greater abundance of leaf litter invertebrates
at that time of year.

Sedentariness

Capture locations of species more frequently recaptured
(Table 4) indicate that many are relatively sedentary, as has
been found to be typical of many species by other long-
term Australian banding studies in drier sclerophyll forests.
It is clear from such studies, and other sources such as the
'Recovery Round-up' pages in CoreLla ard records
summarized in Baker et al. (1999), that many small
passerines, especially those of woodlands and forests,
exhibit high site-fidelity. For example scrubwrens, thombills,
robins, whistlen, and fantails may remain within a small area
for many years (l\4archant 1982; Wilson 1994; Huggett 2000;
Higgins and Petet zWZ). Results of this study also clearly
indicate this. Rufous Fantails, present on the Paluma Range
only dudng the sumrner months, return to the same location
there to remain sedentary during each breeding season.

High recapture rates were notably typical of species that
forage predominantly upon, or near to, the forest floor and
within the understorey (Table 4). Given the sedentary
nature of most rainforest understorey species, and their
rclatively high densities, most of each year's offspring must

disperse from their natal territory or perish (Bell 1982a'

1982b). Thus, newly-banded juvenile and immature birds

showed a lower recapture .ate than adult birds at our net

sites. Individual birds recaptured more frequently than
others were invariably longer-lived ones. This emphasizes
the sedentary nature of older and territorial birds.

Survival and longevity

Based on long-term banding Projects, mostly in
sclerophyll woodlands and forests, several studies detail the
survival rates of various Australian passerines Survival
rates resulting from these studies are, however, pa icularly
difficult to comDare when estimates are derived from
different methodi of capture and analysis (Brown el al.
1990; Rowley and Russell 1991). Australian Passerines are
typically often long lived (Fry 1980; Brown er al. 1990;
Rowley and Russell 1991; Yom-Tov et al. 19921 Baket et
al. 1999). Results presented herein further substantiate this,
as does work on bowerbirds (Frith and Frith 2001c, 2004).
Such high survival rates are typical of Australian passerine
birds living in relatively stable environments with year-
round availability of food (Woinarski 1985; Yom-Tov 1987;
Kalr et aL 1990; Yom-Tov et al. 1992; Martin 1996),
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