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Court scasonality and maintenance of male Tooth-billed Bowerbirds Scenopaeetes den-
tirostris werce studied over the display scasons of 1978, 7¢ and 80 in a SOha upland 1ainforcst
study area on the Paluma Range, north Queensland. Seasonality of court establishment was
also recorded during nine subscquent seasons. Initial court estublishment varied from scason
to season, the abundance of fruitin the stud{ area having a greater influence than tcmpcrature
and/or rainfall. Lack of rain and associated higher temperatures and fruit crop size inllucneed
court decoration and maintenance levels at established courts during the display senson, The
onset of the wet season usually terminated court activaty but signiticant dry spells therecafter
caused a brief return to courts and their maintenance. Excessively dry, seasonally ahnormal
conditions caused a cessation of court activity altogther. The size of 1he clcared court area
of more cstablished couns of older males varicd greatly, the largest being 2,75 X 1.95m and
the smallest 1.0 X 0.8m. Pantly established, temportary, courts of presumed younger males
were smaller. Mcan number of leaves on courts during peak display activity was 69. Of newly
placed fresh feaves 79% were removed from courts within a weck. During peak display
activity a mean of 6.3 leaves werc placed on courts/day and a mean of 6,9 removed. The
turnover of leaves as coun decorations was highest during hot dry spells. Leaves of Polyscias
augstraligna were conspicuously favoured as court decocation by older males and the vast
majority of lcaves stolen from courts were of this plant. That leavcs of a given trec species
favoured by males ascourt decorations varied between age classes of males and geographical
areas suggests theinfluence of local tradition based onimitive learning, as has been recorded
in malcs of other polygynous bower-building bowerbirds. Results of leaf-marking cxperi-
ments lend some support to the hypothesis that a male social hierarchy is esmblishcd‘fnd
maintained within groups of more densely dispersed and possibly older males, by leaf
stealing. Leaf stealing was most frequent between immediate neighbours, more so between
those with smaliest nearest neighbour distince

Attendance levels and behaviours of male Tooth-bilied Bawcerbirds at their courts were
inonitored throughout display scasons 1979, 80 and 89. Malcs spent an average 64% (range
52-79%) of daylight period 060X)-18(X) at their courts during pepk disploy activity, Duration
of a court visit averaged 23mins, most of which (96%) was spent singing from favoured covrt
perches, the remaining time heing spent decorating/maintaining the court (1.2% ol total time)
or displaying (<1% of total tim¢). Males adopted a static posturc when an unidentified intra-
or inter-specific bird visited their court. Males performed loud and prolonged advertiscment
songfollowcd by quict and bricf display vocalisations at courts. Advertisement song included
a large proportion of avian mimiery the repertoire of which was added to opportunistically,
Loud and complex vocalisatinng appear 1o substitute for epigamic plumage and 2 sophisti-
cated bower in this cryplically-plumaged scxually monomorphic. simplistic court-clearing
polygynous bowerbind. This represents an atypical sct of evolutionary adaptations to
polygyny inthe bowerbirdsthatis, however, paralieled inseveral similarly atypical incmbers
ol the evolutionary convergenl but non-bower-building polygynous Cotingas (Passerifor-
mes, Cotingidae) of the neotropics. [} Court seasonality, leafdecoration, leaf turnover raies,
leaf thefl, male attendance, rourt behaviour, court vocalisutions, Queensland, Australia,
Toorh-billed Bowerbird, Scenopuectes dentirosiris.,

Clifford B. Frith & Dawn. W. Frith, Honorary Research Fellaws of the Queensland Musewm,
‘Prienodura’, P.0. Box 581, Malanda, Queensland 4885, Austealia; 21 February 1994,

The Tooth-billed Bowerbird Scenopoeetes  (19°30°S, 146°57'E) just south of Townsville
dentirosiris lives in vpland rainforests at 600-  (Frith & Frith, 1985a; Nix & Switzer, 1991). The
1400m above mean sea level, from Mt Amos  Tooth-bill is un atypical bowerbird in that al-
(15°32'S, 1a5°18'E) southward 1o M1 Elliot  though males are promiscuous and females
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FIG. 1. The [ifty hectare study urea on the Paluma Range. Note:+ = location and
reference number of court siles examined for leaf tumover rates, mter-court
theft and/or male attendance at courts. See Frith & Frith (in press) for locations
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tion of court trecs and
lawyer canes. Calamus
spp.. within the court were
noted. Numbers of leaves in
use as decorations were
counted over several con-
secutive davs during the
earlier part of peak activity
of seasons 79, 80and 81 and
Juring the late peak activity
in 86 and B9. Leaves were
identified to species when
possible.

LEAF TURNOVER RATES
AND THEFT

Decoration lcaves were
counted on five adjacent
courts (sites 6, 32, 23, 3§,

of all court sites within 1he study area. Solid black line = 10ad.

peak’ was the period of court establishment, com-
mencing with the first sign of litter clearance and
decoration (courts partly established) and con-
cluded when they were cleared and decorated
{well-established). We examined courts as they
were established and recorded the extent of
clearance and number of leaf decorations. “Peak’
activity was the period of regular court main-
tenance and attendance, commencing when
courts were well established and continuing until
courts began to deteriorate. *Post-peak” activity
was the period of declining court maintenance
and avtendance, when decoration leaves rotied
and courts became covered by fallen leaves.
Count maintenance levels were assessed by
counting Jeaves on five adjacent courts, initally
chosen at random, every seven to 12 days
throughout the peak and post-peak periods of 79
and §80. Court attendance levels by males were
assessed in two ways. Facces were collected at
weekly intervals during peak and post-peak
periods Trom fine black mesh traps suspended
beneath favoured perches that were above or
nnmediately adjacent o ten courts. In addition,
court attendancce levels were monitored by direct
observations. by use of a tape-recorder, or both.

COURT CHARACTERISTICS AND DECORATIONS
Allcournts were measured during 1989, from the
cleared court edge, directly behind the display
tree, to the opposite court perimeter and at right
angles to this across the widest part of the court.
Torank court sizes we multiplied these two meas-
urements. The relative position of display trees
and their diameter at breast height and the loca-

37) on Tooth-bill Hill and
adjacent slopes (Fig. 1).
Counts were made during peak and post-peak
activity at seven day intervals during 79 and at
7-12 days (mean = 9) during 80 (sce Fig. 4 for
dates), Each count was attended throughout this
peried by only one individually marked bird.
Unmarked court leaves were marked with the
court number and date on their natural upper
surface, using an oil-based felt-tipped pen. Pre-
viously marked leaves, including those moved
from one court to another, were re-dated and
re-numbered.

Numbers of leaves newly brought to the five
courts (= decoration rate) were compared with
nurnbers removed from them (= removal rate);
the data are expressed as mean number of leaves
per day. Lcaf thefts were also monitored at two
additional courts (sites 23, 34) during 79 and four
additional courts (sites 34, 38, 47, 55) during 80.
Leaf movement between a pair ol courts was
counted as one stcaling event, dislances between
the courts being notcd.

MALE ATTENDANCE LEVELS, BEHAVIOUR AND
VOCALISATIONS AT COURTS
Malcs were mist-netted at or necar courts
buanded with a metal band and a unique \wo colonr
band combination (= marked) and relcascd im-
mediately. Observations of marked males did not
start until at least a full week aficr their release.
We established cryptic canvas hides six metres
from each court two weeks before starting obser-
vations each scason. Each observation lasted
three hours, during 0600-0900, 0900-1200, 1200-
1500 or 1500-1800h, over peak activity. Male
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FIG. 2. Court maintenance and altendance by matc Tooth-
billed Bowerbirds at courts during pre-peak, peak and
post-peak activity of display scasons 78, 79 and 80.Note:
Scolidd column = mean number of court leaves (pre-
peak u = 5-25 courts, peak & post-peak n = § courts);
Clear column = mean number of defaecated seeds
(pre-peak n = 5-10 courts,, peuk & post-peak n = 10
courts); Line = % of time males attended couns (n =
8 males).

24.5°C. Peak aetivity stanied 20-26 October and
lasted six weeks, unti! the end of November,
whilst remaining extremely dry and hot (S1mm
of rain over 13 rain days) with mean weekly
temperalures of' 21.5-24.8"C (mean of means =
23.9°C). Leaf numbers peaked (nean =75, SD =
31.0) between 3-9 November but had declined by
the end of Novanber. Male attendunce levels
remained high until 23 November, This suggests
that while males were attending courts they were
not maintaining them during these extremely dry
conditions, There were significantly fewer leaves
on courts when less rainfall preceded counts (s =

0.97, P<0.05) and mean weekly temperatures
were higher (15 = 0.92, P<0.0S). Post-peak ac-
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tivity lasted cight weeks. During 1-21 December
it remained extremely dry (0.2mm of rain) and
hot with mean weekly temperatures of 24.6-
28.3°C (mean of means = 26.2°C). Activity at
courts rapidly declined and ceased by 21 Decem-
ber. Rain started on 25 December and on §
January, when rain eased, there was a brnief penind
of renewed court activity for two wecks, but
courts subsequently became derelict with no fur-
ther activity or calling during the cxtrcmely wet
late January and February (Figs 2, 3B).

Season 80, Pre-peak activity was carly, starting
on 27 August when a Tooth-bill was calling

above an uncleared traditional site. No traditional
sites (n = 10} were cleared on 1 September but
between §-14 September o few were partly estab-
lished and within two weeks, during which no
rain fell and mean weckly temperatures were
21.3-24.4°C, courts were well established (Fig.
2). Peak activity started 22-28 September and
lasted 14 weeks, to 28 Deeember. during which
298 mm of rain fcll over 20 rain days and mean
weckly temperatures were 21.2-25.2°C (mican uf
means = 23.0°C). Leaf numbers reached a maxi-
mum (mean = 119.4, SD = 50.1; Fig. 2) hbetween
13-19 October. During the next three weeks the
numbers of leaves on courts declined, although
court attendance levels remained high. Leaf num-
bers increased aguin during mid-Dccember.
There were more leaves on courts when male
attendance levels were relatively lower and this
correlation was significant (ro = 0.32, P<0.1).
There were significantly fewer leaves when less
rainfall preceded counts (rs = 0.72, P<0.01) and
when temperatures were higher (r, = 0.54,
P<0.05). Courts were still maintained and ai-
tended at the end of Deeember, but all activity
stopped when torrential January rains started
(Fig. 3B). Post-pcak activity lasted ninc weeks.
Courts becamce waterlogged, leaves rotted in situ,
and no attendance or maintenance took place.
Between 26 January-1 February courts were re-
cleared and decorated as rain cased (Figs 2, 3B).
During Februiry, when it again rained hcavily
(Fig. 38), courts deteriorated, fow leaves were
added, and whilst some facces were collected,
court attendanec levels were low. This indicated
that males were seldom maintainimg, or perching
at, their courts,

Non-display seqsons, We heard Tooth-bills
calling above traditional court sites during March
and/or April of seasons 78,79, 80, 81 and 83, after
wet season rains eased. During Mareh 1980 we
found 15 traditional court sites to be uneleared,
or shghtly eleared, but deeorated (<12 leaves).
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Males then called above court sites with much
mimicry. We identified one male as the marked
traditional site owner but two birds, at sites usual-
ly occupied by traditional marked males, were
unbanded 'intruders’. On 11 June, we heard abird
calling above an uncleared, undecorated, tradi-
tional court site. Between 19-23 June we ex-
amined ten traditional sites to find six uncleared
or slightly cleared and decorated (< nine leaves)
and males calling infrequently above them. All
courts were derelict by 3 July. During five other
winter seasons no similar activity was observed.
The observed winter activity may have related to
un abundant fruit crop at that time (Fig. 3C).

COURT CHARACTERISTICS AND DECORATIONS

Size and form. Of 59 courts attended in peak
activity of season 89, 54 were well established
and five partly so (see below). Of the 54 well
cstablished courts, three were almost circular and
51 were oval. The largest oval court measured
2.75 ¥ 1.95m (we have seen one 3.65 X 2.Im
clsewhere) and the smallcst 1.0 < 0.8m. Mean
length of the longer oval court axis was 1.96m
(SD=0.35,n=51), and of the shorter 1.31m (SD
= 0.34, n = 51). One extremely elongate court
measured 2.64 X 0.75m. Largc eourts tended to
have more leaves but there was no significant
correlation between court size/leaf numbers (rs =
0.03, P>0.05) during peak activity of season 89.

Of the 54 well established courts 50 had a tree
rooted just within their cleared area. The ground
1o at least one side of this display tree was clean
of floor litter and leaf decorations. The remaining
four courts had two display trees, the ground
around part of both being cleared. The display
tree on most (90%) oval-shaped courts was lo-
cated near onc end of the longer axis. Display
trecs varied in size from a large sapling to a
substantial tree (mean diameter at breast height =
113.6mm (SD = 1.4, range 30-340mm, n = 53).
Twenty one of the 54 cournts were flat, the rcst
being on sloping ground. The display tree on
sloping courts was vsually (91%) at the higher
cnd. Twenty of the 54 courts had lawyer canes,
Calamuys spp., growing on them. A few to 10
saplings of <30mm diameter were growing on
54% of courts. One or two heaps of germinating
sceds beneath commonly-used singing perches
were found on many courts.

The five panly established courts were all
small. One wasa 1.4 X 0.75moval and the others
were circular, of <lm diameter. Two of these
encompassed a, centrally located, display trec.
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FIG, 3, Mcan monthly temperature (a), mean monthly
rainfall (1978-1990) (b), and monthly percentage of
sampled trees in (ruit (c) on the Paluma Range, north
Queensland.

Leaf numbers and rypes, The mean number of
leaves on courts during peak activity of seasons
79. 80, 81, 86 and BY varied from 60-78 (mean uf
means = 69, Table 1). There were more leaves on
courts during 79, 80 and 81 than during 86 and 89
but differences were not significant (x* = 4.45.
P>0.30), Variations heiween scasons were pos-
sibly due to the datcs counts were made during
peak activity (sce Table 1),

The most sbundoant decoration leaf spectes
(mean = 92%, Table 1) was Palysciuy
australiana, Araliaceae (= Polyscias in the fol-
towing). Other leaves often used as decoration
included Sloanea lungii (Elaeocarpaceae), Cryp-
tocarya hypospodia, C. mackinnoniana, C.
putide, Neolitsea dealbata, Litsea bindontana
{(Lauvraceae)., Symplocos cochinchinensis
(Symplocaccae), Alpltitonia white! (Rham-
naceae), Commersonice bariramea (Ster-
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TABLE 1. Mean number of Jeaves and percentage of them that were Polyscias on male Tooth-billed Bowerbird
courts during peak activity of five display seasons. (Months are indicated by their first capital letter).

Seasons
79 KO 81 88 89
Courts and leaves _{200-9N) (228-260) (270-0N)  (15-21D) (17-30N)
Number of well established courts 21 38 17 45 53
Mean number of leaves a count 70.0 752 782 58.5 554
Range 20-120 18.178 44-150 18-108 20-120
S0 28.3 342 2538 223 28
9% of total leaves that were Polyscias 97 88 20 91 B3
Number of courls with > 80% 20 34 12 34 21
70-80% 1 2 4 7 20
< 70% Polyscias o] 4} 1 5 12
Number of new court sites 3 [ 1 <1 v
Number of partly established courts 1 2 2 2 5
Mean number of leaves a court 168 245 310 1¢8
‘% of total leaves that ware Polyscias =2 73 33 &2
Number of new court sites 1 2 2 2 3
Court sites (i = B) with one awner
Maan number of jeaves & court 796 92.8 792 61.0 455
% of total leaves that were Polyscias 99 97 88 04 73
Courts sites with 2 {n = 3) or 3 (n = 4) owners
Mean number of leaves a court 75.0 694 81.0 58.4 6590
% of total feaves that wera Polyscias =14] 08 98 38.0 920

culiaceae), Smilax australis, S. glyciphylla
(Smilacaceae) and Rubus moluccanus
(Rosaceae). Leaves of Asplenium and Alpinia
spp. were used seldom.

The percentage of Polyscias leaves on well
established courts during 79 and 80 was higher
than during other seasons, but these differences
were not significant (x° = 1.62, P>0.80). A lower
proportion (83%) of Polyscias were used as
decoration during 89, the remaining proportion
consisting mostly (12%) of Cryptocarya spp..
During seasons 78 and 79, 95% of courts were
decorated with >90% Polyscias. During seasons
81, 86 and 89, 85% of courts were decorated with
>70% Polyscias. Seventeen countsover these five
seasons had <70% Polyscias (range = 30-65%),
and another had only 10%. Of 21 newly estab-
lished sites over these five seasons, five were
decorated with 70-90% and three had <70%
Polyscias (Table 1).

The numbers of leaves on traditional courts
attended by the same male during the five seasons
averaged 71.6 (SD = 18.8, n =6) and was similar
(mean=70.1,SD =8.3, n = 7) to the numbers on
traditional courts attended by two or three males
over the period (Table 1). These courts were all
mostly decorated with Polyscias.

Twclve courts were only ever partly estab-
lished, during the peak activity of the five
seasons. These were decorated with fewer leaves
and a smaller proportion of Polyscias {Table 1).
Ten of the 12 were at new court sites and the other
two (season 89) were on traditional sites of nine
and 11 seasons standing. The latter site had been
attended by the same individual male during the
previous 11 seasons, but during 89 was attended
by an unmarked male who cleared three small
separate areas < 1 mapart and decorated each with
a few leaves.

LEAF TURNOVER RATES

Season 79. The total number of leaves vn ad-
jacent courts (sites 6, 32, 33, 35 and 37; sec Fig.
1 and 5) were counted four times over 21 days
(mean sampling interval = 7 days) during peak
activity and 871 newly-placed leaves were
marked on them. Of these leaves, 79% were
removed from courts within 7 days, 18% (1% of
which had been moved from one court to another)
between 7-13 days and 3% between 14-20 days,
The mean number of days an initially fresh leaf
remained on a court was 6.1.

There was an average of 59 leaves on each court
during peak activity, courts 35 and 37 having
most (Table 2). Mcan numbers of leaves brought



TOOTH-BILLED BOWERBIRDS

TABLE 2. Court decoration and leaf turnover rates by the same five male Tooth-billed Bowerbirds during peak

activity of display seasons 79 and 80.

" Court reference number

Season Decoration and removal rates * 8 32 33 35 37 Mean of means

79 Mean number of total leaves 135 635 46.0 878 el 581
Mean numbar of new leaves 2 day 1.1 6.8 38 o9 8. 59
Mean number of leaves removed & day 21 7.0 8.2 1.2 68 7.3

B0 Mean number of total leaves 8335 82.1 668 1036 1068 845
Mean number of naw leaves a day 8.3 87 56 7.8 77 6.8
Mean numbar of leaves removed a day 61 58 52 74 77 64
% of Polyscias leaves 91 100 ag 99 85 95

* = Mesn numbers are for over 24 days in 78 and §7 days in 80.

1o the five courts per day during peak activity
vuried considerably (range 1.1-9.9, SE=1.57), as
did the daily removal of old leaves (range 2.1-
11.2, SE = 1.58). Daily decoration and removal
rates were significantly correlated during peak
activity (r = 1.33, P<0.001).

Decoration and removal ratcs on the five courts
declined as peak activity progressed, mean num-
bers of leaves placed on courns declining from 51
to 24 and leaves removed from 66 to 30 (Fig. 4).
Peak activity ended at the end of Novembcr.
During the first two weeks of December (= post-
peak activity) few new leaves were placed on
courts and none were removed. Deeline in
decoration placement and removal rates this
season were associated with extremely dry con-
ditions. Only one of the five sample courts was,
slightly, re-cleared and decorated during a brief
period of renewed post-peak activity following
January rains.

Seasor 80. The total number of leaves on the
five adjacent courts used in season 79 was
counted twelve times over 97 days (mean sam-
pling interval = 9 days) during peak activity and
3219 newly-placed lcaves were marked on them.
Of these 53% were removed from courts within
9 days, 42.9% (2.5% of which were moved from
one court to another) were removed between 9-17
days, 4% (0.3% of which were moved from one
court to another) between 18-26 days and 0.1%
between 27-34 days. The mean number of days
aninitially fresh leaf remained on a court was 5,9,

There was an average of 85 leaves on each court
during peak activity, courts 35 and 37 having the
most (Table 2). Mean numbers of leaves brought
to a court per day throughout peak activity by
each of the five males were similar (range 5.6-7.7,
SE = 0.42), as were the daily removal of old
leaves (range 5.2-7.7, SE = 0.48). Daily decora-

tion and removal rates were significantly corre-
lated during peak activity (r = 0.96, P<0.01).
Decoration and removal rates on the five courts
varied considerably during peak activity. The
mean number of new leaves on courts at each
inspection ranged from 49-85 and of leaves
removed from 24-91. Decoration and removal
rates were highest during the carly peak activity.
Males brought more leaves to courts per day
during the first seven weeks of peak activity
(mean = 7.8, SE = 0.57) than during the later
seven weeks (mean = 5.9, SE = 0.4), and the
difference was significant (Mann Whitney U=1,
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FIG. 4. Mean number of leaf deeorations brought to (=
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courts by the same five male Tooth-billed Bowerbirds
during display seasons 79 and 80. Months are indicated
by their capital letter.
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FIG. 5, Inter-court Jeaf theft by six (season 79) and cight
{season 80) adjacent male Tooth-billed Bowerbisds on
Tooth-bill Hill and slopes. Note: Large-type number
by court site (+) = site number; Arrows indicate direc-
tion of leaf theft with total number of leaves involved
indicated by smaller-type number beside the line.

p =0.008). Similarly, morc leaves were removed
per day during the first half (mean = 7.4, SE =
0.67) than during the latter half (mean = 5.4, SE
= 0.38) of peak activity, the difference being
significant (Mann Whitney U = 1, p = 0.008).
Immediately after January rains eased males
removed all old leaves from courts and placed
new ones on them (Fig. 4).

More Polyscias leaves (mean = 98%, range
93-100%) were used on these courts during the
first half of peak activity than during the latter
half of it (mean = 90%, range 72-93%). Fewer
(mean of means = 61%) Polyscias leaves were
used as decoration during post-peak activity,

LEAF THEFT

Season 79. Of 871 leaves marked on six ad-
jacent courts during peak activity, ten (1%) werc
subsequently found on aeighbouring courts. All
were stolen within 7 days of being markcd. Three
of the six male court owners were thieves, males

MEMOIRS OF THE QUEENSLAND MUSEUM

at eourts 33 and 37 cach stealing onc leaf, and the
male at court 35 stealing a totwal of eight leaves
from three neighbouring courts (Fig. 5). Daily
theft rute was 0.38 leaves/day/male.

Season 80. Of 3219 leaves marked on ning
adjacent courts during peak aetivity, 93 (3%)
were subsequently found on neighbouring courts.
Of stolen leaves 88% were taken within a mcan
of 9 days of being marked and the remainder were
moved >9 days after they had been marked on the
vicim's eourt, More leaves were stolen during
the first half (63% of thefts) than the latter half of
peak activity. Three of the nine male court owners
were Lhieves, these being the same individuals
found to be thieves in season 79 (Fig. 5). Daily
theft rote was 0,88 leaves/day/male. Most (97%)
leaves stolen were Polyscius.

The male at court 33 stole six leaves from one
neighbour, and the male at court 37 stole f{our
leaves from three neighbours (Fig. 5). The male
at court 35 was never stolen from but stole a total
of 85 lcaves from seven neighbouring courts
(mean inter-court distance = 60.3, SD = 21.5m,
range 36-95m). There was a significan! correla-
tion between nwinber of thefts by the court 35
male and the distance he travelled to a victim's
court (ry = 0.97, P<0.01), He stole more leaves
from closer neighbours (Fig. 5) but did not steul
from another neighbour, at court 38, 105m dis-
tant, Court 34, from which a single Icaf was
stolen, was excluded from this analysis as 1l was
not cstablished until the last two weeks of peak
aetivity. Neighbounng males usually stole leaves
during a court owner’s absence. On four oc-
casions, however, w¢ watched the bird from site
35 remove a leaf from site 33 whilst the owner
continued singing above it.

MALE ATTENDANCE LEVELS AT COURTS
Seasonal variation. During peak uctivity of
seasons 79, 80 and 89 males spent an average of
52. 79 and 61% vespectively of tlime attending
courts. The proportion of total time individual
males spent at eourts during peak activity (Table
3) varied significantly during season 79 =
26.5, P<0.001) but not during 80 (x> = 225,
P>0. 90) or 89 (x° = 2.81, P>0.30). Males spem
an average of 25 (range 18-31, SE = 1.58), 22
(range 17-27, SE=1.18) and 21 (r:mgc 20-25,SE
= 1.03) mins at the court per presence during
scasons 79, 80 und 89 respectively (Table 3).
Thus, despite lower attendance levels during
season 79 and, to lesser extent, during 89, once
males were at their courts the duration of each
visit was similar. Mean duration per absence from
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TABLE 3. Court attendance levels by individual male Tooth-billed Bowerbirds during peak activity of display

seasons 79, 8¢ and 89.
HOURS ABSENCE PRESENCE
Season Site Audio- Obseivations  Mean mins % of total Mean mins % of totai
number  recordings @ absence timeabsent @ presence time present
79 8" 12 12 235 55.5 18.9 445
28 ¢ 12 12 15.0 354 258 64.6
33" 12 12 324 67.6 18.0 324
35" 12 12 23.5 456 28.0 54.4
-3 12 374 624 246 378
17 12 16.0 37.7 28.0 623
21 12 13.0 27.2 30.8 728
32" 12 240 531 241 47.0
Total f Mean /% 96 48 225 48.0 24.9 520
80 18 * 27 12 8.2 226 258 77.4
28 26 17 5.1 16.0 238 84.0
33" 30 18 76 257 20.6 74.3
35* 27 21 53 21.1 20.0 78.9
6" 27 6 7.5 296 17.0 70.4
17 27 15 49 17.9 218 82.1
21 26 9 53 151 271 84.89
32* 30 12 47 17.1 19.9 8289
Total / Mean / % 220 110 6.1 20.7 216 79.3
89 33 23 23 16.9 44 1 203 543 (1.8)*
35* 24 24 17.7 392 24.7 58.4 (2.4)
23 36 36 136 37.9 204 594 (2.7)
37 36 36 84 27.0 1.6 71.9 (1.1)
Total / Mean /! % 119 119 134 38.0 215 62.0 (2.0)

“* =same male owner each season

** in parenthesis = % total time males ware present but detected only by radio-tracking.

courts during season 80 was much briefer and far
less variable between individual males (range
5-8mins, SE = 0.53) than during 79 (range 13-
37mins, SE = 3.02) or 89 (range 8-18mins, SE =
2.11).

During season 89 transmitters on the fourradio-
tagged malcs enabled us to learn that they spent
1.1-2.7% (mean = 2) of time silently in the forest
canopy above their coun, this figure being similar
during different months of peak activity, and
times of day. Thus, figures for absence of other
males, lacking radio-tags, during seasons 79-80
(Tables 3-5) could include an error of up to 3%
and figures for time present could be higher by up
to 3%. This potential error was not taken into
account in time-budgcted court activity data
presented for season 89 (Tables 6-8).

Monthly variation. Peak activity lasted six

weeks (20 October-30 November) during season
79, 14 weeks (22 September-28 December)

during 80 (Fig. 2), and 11 weeks (13 October-28
December) during 89. Season 79 was excessively
dry and, although December rainfall was ncar
average, it did not start raining until 25 Decem-
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FIG, 6. Monthly rainfall during display seasons 79, 80
and 89 and mean monthly (= M) for 1978-1990 on the
Paluma Range, north Queensland.
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TABLE 4. Monthly court attendance levels by male Tooth-billed Bowerbirds part of the day (Table 5).

during peak (seasons 79, 80 & 89) and post-peak (79 and 80) activity.*

During season 80 court at-
—— tendance levels remained

~ ABSENCE PRESENCE .
high throughout the day.
Season  Months Hours of Meanmins 9% of total  Mesn mins % of total Mean duration per presence
auydio- @@ absence time absent @ presence time present at courts did not v ary greal-
recordihgs - . . . .
. - ly at differing times of the
79 day overeach season (Table
Pask November ] 25 48.0 24.9° 520 5)
Post-peak Decsmber -] 100.0 :
o MALE BEHAVIOUR AT
80
Peak October 78 -2 23.0 183 770 COSIIRTS .
November 8¢ 49 158 222 B34 Advertisement song.
December 61 75 232 245 768 Male Tooth-bills spent
Post-peak February 18 274 63.0 153 340 most (mean of means =
i . 95.7%) of their time at
Peak Octaber a7 134 344 236 63523~ courts giving loud adver-
Novembar 3 97 286 28 897 (1.7) tiscment  song from
Dacember 3% 16.3 46,0 178 520 (1.9)

favoured perches. This was

¢ = court sites and semple sizes as in Table 3

** in parenthesis = % total time males were present but detected only by radio-tracking

ber. Little or no rain fell during September §0 or
89, and October rainfall of those seasons was
below average, November 79 was dry, and
November 89 wet (Fig. 6).

Court attendance levels were higher during
each month of season 80 than during each cor-
responding month of 79 and 89. Attendance
levels reached a peak in November of seasons §0
and 89. Court attendance levels were lowest
during November 79 and December 89. Mean
duration per presence at
courts varied little between
the respcctive months of

similar for all males (range
90-98%) during each
season, each month of peak
activity and different tmes
of day {Tablcs 6-8).

Mean duration of advertisment song periods
was similar during seasons 79 (range 19-30mins,
SE =1.46), 80 (range 17-27mins, SE = 1.18) and
89 (range 20-27mins, SE = 1.31, Table 6). Mcan
duration of song perfods was similar cach month
of peak activity cxcept during December 89 when
seasonal activity declined. It was also much lower
during post-peak activity of scason 80 (Table 7).

TABLE 5. Variation in daytime court attendance Jevels by male Tooth-billed
Bowerbirds during peak activity of display seasons 79, 80 and 89. *

each scason. Mean duoration ABSENCE PRESENCE
per a?)s]enc]e fron(';coprts Waﬁ Season Time Hours Mean mins % of total Mean ming % of total
notably low during a - @ sbsence_time absent @ presence time present
months of the 80 season.
During the extremely dry 7@ 0600-0900 24 14.6 355 25.8 64.5
0900-1200 24 200 488 20.8 514
early December 79 court at- 1200-1500 24 218 455 271 545
tendance stopped. During 1500-1800 24 39.2 826 28.4 374
secason SO there was a brief __
return 1o post-peixkjacuvny . 5000000 . 14 82 208 .
when torrential January 0900-1200 50 7.0 22 216 768
rains stopped but atten- 1200-1500 60 87 27 208 71.3
dance levels were low, 1500-1800 52 81 8.7 28 803
males spending hittle timeat  — e B -
courts each visit (Table 4). e 0600-0900 29 82 26 195 07 (19)~
L 0900-1200 30 181 401 218 58.1 (1 8)
Daytime variation. Court 1200-1500 30 151 418 20.0 555 (28)
attendance levels were al- 1500-1800 0 141 345 258 630 (18)

ways highest during the

period 0600-0900h. During
season 79 attendance
declined durning the latter

*= court sites and sample sizas &s In Table 3
** In parenthesis = % total time males were present bul detected only by radio-tracking.
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TABLE 6. Time-budgeted activities performed by individial male Tooth-billed Bowerbirds at courts during peak

activity of display seasons 79, 80 and 89. *

ADVERTISEMENT SONG

MAINTENANCE

~DISPLAY SILENCE=  TOTAL TIME

PRESENT
Sesson Couit site Meanmins J6oftime Meanmine @ " eof tme  Meanmms % of time Mean ming % of time {mins)
number @ song presem maintenance present @ display prasent @ silenca presant

_ __ period singing period maintaining _panod _dizptaying period _spant sitent .

™ 18 ¢ 16.4 98 0 13 1.8 14 13 10 03 a2

2| 253 98¢ 08 08 18 D4 1.0 04 465

b B 450 BoE 20 17 18 30 37 43 233

35 5 847 23 12 0n X4} 20 41 392

- k1 oA 10 04 11 18 1.3 18 rial

17 202 078 28 13 16 0.7 09 v 440

Fal 304 es 4 14 05 16 0.3 05 02 525

- 238 6.4 14 DY ] 00 0.0 08 0.8 pat]

Total / Mean (% 52 06.7 1.3 0 13 oe (%4 14 2003

80 AL 2514 882 1?7 o7 14 03 oe 08 1253

28 - 241 974 13 06 14 1.0 0.8 09 ™wmn

33 237 940 16 21 7 18 13 20 1338

3w 128 828 20 27 10 07 12 pR:] 1278

6" 188 841 15 30 3 1.2 0g 17 11414

17 25t 858 17 24 1.5 04 10 16 1330

Pyl 7 o7 [+X°] 04 5 02 0.9 07 1326

2 135 851 21 24 20 0% 10 1.0 1493

Tcaal | Mean ) % 0 85.8 1.8 1.8 16 (K] 1.1 18 10483
1 ) - -

3 202 92.6 0 12 20 08 15 54 750

35" BE 948 09 08 22 05 22 40 840

2 2z Ng 10 08 16 02 1.8 51 1282

37 3¢ aes4 1.2 " 15 04 1.3 ES 1552

Total [ Msan /% 3.2 044 12 08 1.8 0.4 1.6 4.3 4424

* = sgame mela owner each sesson

= = giland periods of > 30 seconds durstian (see Results), but exciuding mamtenance ime,

Mean duration of song periods did not vary great-
ly during different times of the day over each
season (Table 8).

Almost all (>99%) advertisement song was
given from perches immediately above or about
courts, males only rarely (<1%) singing loudly on
the ground at the base of the display tree, prior to
the distinctly different display subsong. Males
usually sang from more than one perch during a
court visit (mean = 1.9), spending an average of
13mins on each (Table 9).

Song perches were high above the court (high
perches), adjacent to it (adjacent perches) or just
ahove the court {(court perches). High perches
were >5m above the ground in the understorey or
lower canopy, and up to 8m horizontally from the
court location. Most males had two high perches
(mean=1.9). Adjacent court perches were mostly
horizontal or sloping sapling or small tree
branches, 3-5m above ground and between 1-5m
from the court perimeter. Males used 1-4 adjacent
perches (mean = 1.8). Court perches were
horizontal branches of saplings and, less com-
monly, vines or fallen branches lying across the
court at 0.3-3.0m (mean = 1.4) above the cleared
ground or within a metre radius of its perimeter,
More court perches were used during season 80

(mean = 8.3, range 5-12) than during 79 (mean =
4.8, range 4-7).

Males spent an average of 21, 11 and 68% of
total song time singing on high, adjacent and
court perches respectively, spending more time
singing on high and adjacent perches dunng
season 79 than 80 (Table 9). High perch singing
decreased as season 80 progressed, from 22% of
October song time to 13% of November and 4%
of December song time. High perches were most-
ly used (90% of occasions frequented) for singing
when males first returned to their court area, birds
subsequently flying down to their adjacent and/or
court perches. Returning males sometimes flew
directly to an adjacent perch and sang there
before moving to a court perch or returned direct-
1y 10 a court perch (Table 9). Of retums to a court
perch 37% were, however, via the court to place
a newly-aquired leaf there.

During 0600-0900, 0900-1200, 1200-1500 and
1500-1800h males sang from high perches for 12,
19, 19 and 8% of total song time respectively.
Thus, males spent more time singing on high
perches during the hotter, brighter, part of the
day.

Of 31 perches used by four males 2t court sites
18,28.33 3nd 35 during season 79, 84% were still
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TABLE 7, Montlily time-budgeted activities performed by male Tooth-billed Bowerbirds at counts during peuk

(seasons 79, 80 and 89) and pos) peak (80) activity. *

APVERTISEMENT SONG MAINTENANCE DISPLAY SILENCE ™ TOTAL TIME
PRESENT
Seskan  Months Mesn mins %ot kma Nean mins @ Hof time Mesn mins % of time  Meanmeans % of time {mins)
€ sonp present muintetance prasant @ display prazen| € stence pressnt
penod sihging penod _mainlaining pericd __ displaying penod _ sipertt stent
9
Pesk Novamber %2 n7 13 % 1€ [1%3 17 14 2943
80
Peak QOctotar a3l E g 1§ 22 18 £l i1 11 3B04
November 20 “32 12 13 15 11 12 14 4055
Dacembar MEe M2 18 2 e 12 10 2€ 281
Post-peek  February 13 313 e2] 18 1¢ LR 3.6 2€ k18
g9
Peak Octobes 257 344 13 15 17 (183 13 36 1734
Novemnber 287 356 1.0 1 2.] *3 o4 20 34 1505
Dacember 174 328 11 os 23 o1 o7 8% 1124

* court sfes and semple s@es as in Table 3

= = silent periods of > 30 seconds duration (see Régulis), bil esciudng msintaianca ime

inuse by the same males during 80. Of six perches
used by the site¢ 35 male during 79, all were in use
during 80 and he was still usiug three of them
duning 39.

Maintenance. Male Tooth-bills spent a mean of
only 1.2% of total thime actually on courts and
maintaining them. This figure was similar for all
males each season, during different months of
peak activity and different times of day (Tables
6-8). Mcan Icngth of court maintenance periods
varied belween males but was never >2.8mins
(Table 6).

Of 104 observed court maintcnance periods, 95
immediately followed a male’s arrival with a leaf
and nine occurred during or after singing or dis-
play and involved court clearing only. Afier plac-
ing a new leaf and/or performing court
maintenence males hopped up to a perch 1o sing
(72% of arrivals) or simply flew away from the
court.

Number of new leaf decorations brought to the
court in each three hour period was higher during
season 80 (mean = 1.3) than 79 (mean = 0.8) or
89 (mean=0.7). More leaves (60%) were brought
to courts during 0600-1200hrs than during the
rest of the day. Once a male had placed a new leaf
on his court he usually tidied or re-aranged his
fresher leaves and removed old or fallen ones lo
beyond the court perimeter. Males were usually
silent when maintaining courts, only occasionally
giving asingle ‘chuck’ note.

Displays. Upon first noticing a conspecific near
his court a4 male would drop to the base of his
display tree o give quicter, more intensc, adver-
lisernent song or, more ollen, would immediately

commence display "subsong’ vocalisations. Ona
few occasions a male adopted a static "frozen®
sleeked posture prior to subsong and display (see
below). Display vocalisations and posturing are
described elsewhere (Frith & Frith, 1993). Most
limes (83%) males performed only one display,
but ona few nccasions they performed a scquence
of two to four immediately repeated ones.

During peak activity males spent <1% of their
total time al courts displaying, the mean duralion
of a display (including subsong) ranging from
1.1-2.2mins (mean = 1.6, Table 6). Number of
displays per three hour period was greater during
the peak activity of scasons 80 (mean = 0.8) than
during 79 (mecan = 0.5) and 89 (mean = 0.3). The
lotal time males spent displaying was grealesl
during the peak activity month of November (1.5
displays/display period) and December (0.9 dis-
plays per three hours, Table 7). Most displays
were performed during 0600-0900h of seasons 79
and &0 and least dunng 1500-1800h (Table ]).
Malcs continued to display during post-peak
(court maintenance) aclivity (Tuble 7), in fact
spending relatively more time displaying then.
We could not sex birds seen to be displayed to by
their appearance or behaviour, No mating was
seen,

Silence. The proportion of totsl court atten-
dance time mates spent silently (= >30sccs
without calling), other than dufing court main-
tcnance periods, was greater during scason 89
(4.3%) than 79 (1.4%) or 80 (1.6%, Tablc 6).
These higher 89 figures were rellected during
each month of peak activity (Table 7) and dif-
ferent times of day (Table 8), notwithstanding up
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TABLE 8. Variation in daytime-budgeted court activitics by male Tooth-billed Bowerbirds during peak activity

of display seasons 79, 80 and 80. *

ADVERTISEMENT SONG  MAINTENANCE DISPLAY SILENCE ™ TOTAL TIME
PRESENT
Season Time Mean mins. % of time Meanmins @ % of time  Mean mins % of time Mean mins % of time (mins}
& song presenl  mamtenshce prasent & display present @ slleace present
perod sihging period  maintzining period  digplaying period spant silent
] 0500-090Q 261 5974 10 B! 16 1.1 1M 5 928
05001200 26 963 15 20 20 10 1.2 07 741
1200-1500 279 859 10 0.1 15 10 21 30 788
1500-1800 276 973 i8 190 11 02 1.6 1.5 s53g
80 0600-0900 20.3 556 13 1.8 14 12 1.2 14 2414
0800-1200 28 953 14 14 17 10 11 13 785
12001500 21.2 850 18 19 1.7 10 1.0 21 2785
1500-1800 241 98,1 19 21 16 03 1.0 18 2508
89 0500-0800 21.7 954 10 14 14 01 11 34 1228
0500-1200 254 S48 1.2 06 Q.0 0.0 16 46 1048
1200-1500 208 M6 15 1.0 18 08 20 34 as8
1500-1800 281 828 13 1.0 18 08 20 53 1150

* count shtes and sample sizes as in Table 3

~ = silent periods of > 30 seconds duration (sea Resulis), but excluding maintenance ime

to an additional 3% silence of potential, but un-
detected, presence (see Table 3). The possibility
that the movemcnts of two people radio-tracking
in the area might have caused relatively longer
silent periods during season 80 is considered un-
likely but cannot be dismissed. There were more
silent periods over 1200-1500h during 79 and 80
than at other times of day (Table 8).

Most (92%} silent periods occurred immedi-
atcly before, or during, advertisement song when
birds preened, changed perches, turned on their
perch to face the opposite direction, or when they
stopped singing to apparcntly listen to
ncighbours’ calls. Having apparently noted a
neighbouring malc was notealling, a court owner
flew immediately in the direction of the
presumably unattended court to steal a leaf.

The other 8% of silent periods occurred when
malcs adopted a sleeked ‘frozen’ posture. We

recorded the frozen posture 34 times (mean dura-
tion = 1. lmins), 28 of which were performed in
responsc to a conspecific flying toward the court,
On nine of these latter oecasions the male imme-
diately followcd the frozen posiure with display.
On the 19 other occasions he chased the con-
specific, which we assume to have been a neigh-
bouring malc (somctimes confirmed by band
colours). Court owners sometimes chased off
potential thieves without first adopting a frozen
posture, the latter usually being performed by
birds apparently initially unaware of the identity
or sex of the visitor. Four frozen postures oc-
curred when we heard, but could not see, a bird
land high above the Tooth-bill atits court and two
were given when a Grey-headed Robin
Poecilodryas albispecularts, flew directly to a
court. This behaviour appears typical of male
Tooth-bills surprised by the appearance or sound

TABLE9. Perch type used for advertisement song by the same four male Tooth-billed Bowerbirds at courts during

peak activity of display seasons 79 and 80,

HIGH PERCHES (>5m}  ADJACENT PERGHES (35 m) COURT PERCHES (< 3m) GROUND TOTAL SONG
TIME®
Season Mean % of total % of times Mean % of total 9% of times Mean % oftotal % oftimes 9% of totat {minsg)
mins @ song  usedon mins @ song  used on mins @ song used on song
perch time arnival perch time _ arval perch time arival _time
79 112 26 80 215 14 56 147 59 & 49 01 1348
20 8.9 16 89 14 8 50 106 754 37 08 2878

* = direct obsesvation watches only st court sites 18.25,33,835, ses Table 2.
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