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An analysis of the early morning period of maximum communal song (dawn chorus) at different
times of the year in an eastern Australian eucalypt forest bird community showed the following: (1) il
charactenistically extended from 35-30 to 10-5 minutes before sunrise; (2) it was largely a feature of
lhe spring breeding season; (3) not all members of lhe community contribuled 1o 1l: (4) the major
contributors changed seasonally, parlly due lo some species singing minimally when they had young.

INTRODUCTION

The dawn chorus. the simultancous calling of
manyv bird species around sunrise. is a major
feature of bird communities. Although it has
long attracted  the attention ol investigators,
¢ e Kacelmk (1979), Henwood and  Fabrick
(1979). Kacehnik and Krebs (1982). only Timited
attempts (Lcopold and Evnon 1961) have been
made to document itin a quantitative framework.
This has not vet been done for Australia.

The present paper investigates carly morning

song inoan Australizn cucalypt forest bird
community, Tt explores: (a) il the dawn charus is

a discrete feature and. it so, its time of imitiation
and duration () il its characteristics vary season-
allve (¢) the species taking part. when during the
total chorus and to what extent they individually
contribute and: (d) i the major contributors
change seasonally.
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METHODS

For deseription of the area of study and study site see Keast
(1985, 19944a).

I'he study was based on 10 senes of -5 morning, data scts
cathered between 40 minuates belore sunrise. andior ahead of
the time the firse bivds i the communny started to sing. and
one hour after sunrise. The dates extended Trom Tate luly,
1986, to January. 1987 with a later April. TOSS. datasetbeing
added o increase scasonal spread (Fige 1), Documentanon
was from under cover at alixed site on an clevared platean
cdge from which wlt bird songs could be heard toran esomated
100 m to cither side and behind. and 260 m down ahe slope
below, Equipment used was w voice recorder, stop watch.
prepared record sheets and. mitially w30 cm parabola with
microphone. and Sony Walkmuan tape recorder, The time cach
species hirst sang was recorded. The vocalization data was
developed i terms of consecutive S-minute divisions from
time of Brstsinging. Data from differcnt days and scasons was
made comparable by nsing sunrse as the common relerence
point. Times of sunrise were provided by the Commonwcalth
Meteorological Serviee. The numbuer of S-minute divisions
pre-sunnse was 1N i July inercasing o 21 m December.
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Figure 1. Early morning community vocalization levels and patterns for 10 different date sets. relative 1o sunrise.
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Quantitication of sound output by cach species was achieved
by counting the numbers of songs uttered per unit time (see
Hartshorne 1956: Slater 1990). This was possible because all
specics used diserete songs separated by gaps (Keast 1993).
Inttially it was planned to make the counts [rom tapes bult
subscquently time constraints dictated that counts be made
divectly and incorporated on to record sheets in the tield. To
suceessfully acquire data from many simultancously singing
species the procedure was adopted o coneentrating on 2-3
species for 20 seconds at a time. and repealing this several
times during cach 3-minute scgment to obtain an average
figure for numbers of songs uttered per minute for the
segment,

A igure was developed for actual sound production per
minute for cach species by multiplying the number of songs
uttered by an average length of song obtained from sonograms
(Keast [993). Results are accurate for species thal used single
songs of diserete length: less so for the Rufous Whistler, Grey
Shrike-thrush. and White-throated Tree-creeper (for scientific
names see Appendix) that used diversilied repertoires. Here
arbitrary lengths for “longer™. and “shorter’. songs were used.

I'he total community sound  output tor cach S-minute
scament wis obtained by adding the individual species data:
this was then averaged (with standard deviations) tor cach 4-5
morning cluster. When the segments were plotted in graphical
form (IFig. 1) itvisually detined the start. duration, and pattern
ol the dawn chorus. Arrangement of the different date sets in
lincar order showed how the chorus changed through the
scasons (Frg. 1),

Scasonal quantitative differences i total community sound
output levels were tested for the pre-sunrise period by
comparing levels of total community sound output for a date
and its successor (eag. July v Aprifs August v July) using the
Maun-Whitney U test (Table 1. This permitted diserimina-
tion between major segments ol the breeding scason — see
Discusston.

Individual species data revealed the major contributors for
the different dates (Figo 2). Ininterests of simplicity, vocal
output levels were grouped into three broad categories (foot-
note to Figure). Other symbols indicate cases ol species being
present - without  vocalizing, and  occurrence of  young in
Specien.

Times of tirst singing in the morning were plotted for twelve
major specics on a scasonal basis — see means and standard
deviations in Figure 3. This also helped bring out which
species contributed mainly at the beginning, or later. in the
general chorus. The Mann-Whitney U test was again used o
test for significant differences between a date and its successor.

RESULTS

Twenty-one species took part in the pre-sunrise
vocalization (Fig. 2). Over half were usually
represented by single individuals — (probably
territorial males). Sometimes two Eastern Yellow
Robins. Rufous Whistlers. Grey Fantails, White-
throated Tree-creepers. and Spotted Pardalotes
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sang: in these cases results were averaged. On
occasion two parties of Laughing Kookaburras.
Striated  Thornbills,  and  Little  Wattlebirds,
contributed. Six to cight individual Yellow-taced
Honeyeaters took part in the “first light” social
singing of this species (Keast 1993).

The community sound output data showed, for
most dates. a period of peak song between 35-30,
and 10-5 minutes before sunrise (Fig. 1), Then,
suddenly virtually all songsters fell silent. or
curtailed singing rates. This drop does not show
in the figure as clearly as it should because a tew
species (Spotted Pardalote. Magpie-lark., Mistletoc-
bird) began to sing as the others ccased. The
existence of a clear-cut dawn chorus in this
cucalypt forest bird community is confirmed.

TABLE |

Total community vocalization compared scasonally, scconds
per minute for the pre-sunrise period. Base on adding totals
for successive S-minute segments: subsequently averaged for
the 4--5 day periods (with standard deviations), members of @
Hawkesbury River bird community. Asterisks indicate where
differences between two  consecutive  samples (e, July—
Augnst. April--Tuly) are significant (0.05. Mann-Whitney U

tst).
Pre-sunrise period

Dates Mean SL) (Us B
July 23--31 S19.0* 30.8 9 0.0495%
August 17-25 737.4¢ 73.3 9 0.0495%
September 2--8 630.3 16.Y 6 0.SI3
September 23-28 S58.6% 79.7 5 0032532
October 16-21 1 1031 89.0 14 0053
November 23--30 871.5 1454 S 04480
December 15-20 987.3" 30.1 12 0.0347

sunny
December 12-14 2iY.9* 49.8 12 0.034°

and 22 rainy
January 19--26 3897 20.0 9 0.04957
April 15--21 234.0° 36.0 9 0.04957

The dawn chorus was largely a springtime
feature (Fig. 1), with its degree of development
and pattern varying. It started to differentiate in
late July at the end of winter and ahcad of the
breeding season. Initially it was ditfuse and
distributed cqually betore, and after, sunrise. By
mid-August. with increased courting and territorial
activity, community song output increased signifi-
cantly (Table 1) and the chorus assumed a
distinctive  pre-sunrisc peak (Fig. 1), It was
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DAWN CHORUS: SPECIES' RELATIVE CONTRIBUTION

For dates, see text
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Figure 2. Relative contribution of the different species to the dawn chorus. For exact dates see Figure I.
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shghtly suppressed in September (some species
now with voung and significant drop in total
community vocalization (Table 1)), Return of the
migrants in October. and increased voculization
by residents preparing to breed a second time,
led 1o a signilicant doubling in total community
vocalization n October (Table 1), and more
clearly defined pre-sunrise chorus (Fig. 1), Tt was
shightly fess well delineated (note significant drop
in total singing) in November when some speceies
had voung. The chorus became more cleareut
with o slight but significant increase in total
community vocalization (Table 1) post-breeding
in December. By January. with most specices now
in moult and courtship and territorial activity
minimal the chorus largely disappeared as a
distinet feature. There was virtually no dawn
chorusin April (Fig. 1). Drops in total community
vocalization output from December (sunny days)
to Junuary (by over half) and January 10 April
(by a lurther thivd), were signilicant,

When community sound outputlevels for
suceessive pairs of dates were compared (e g.
April 1o July increase. August 1o SLplehu
drop). six ol the nine scasonal ones, plus the one
for rainy mornings, were significantly dilferent

Fable 1), 'The intra-scason shilts, henee, arce real.

Rain in mid-December delaved the start of the
davwn chorus by 20-25 minutes. and markedly
reduced its Tength and sound production Tevels in
the community (compare two December data sets

in Fig. T and Table 1), (Sce also Keast 199-ka).

Comtribraion of individual species 1o the davwn
chorus

The changing scasonal contributions ol the
different  species o the  dawn chorus are
summarized in Figure 2.

The Tollowing conclusions emerge:

I, Over the ten series of dates numbers ol major
contributors (sce Kev) were: fate Julv, 107 mid-
August, 1 carly September. 6: late September,
7. mid-October. 13 late November. 9: mid-
December thine days). 90 mid-December (rainy
davs). T late Junuary. 30 and April. nil.

2. Najor individual contributors over much ol the
scason were: Eastern Yellow Robin. Rufous
Whistler (later), Grev Shrike-thrush (mainly
carlier). Grev Fantail. Willic Wagtail, Eastern
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Whipbird. Striated Thornbill, White-throated
Tree-creeper, Little Wattlebird, Yellow-faced
Honeyeater. and Silvereye. Lesser contributors
were the Laughing Kookaburra. Pallid Cuckoo
(mid-scason), White-throated Gervegone (late
September-January). Eastern Spinebill. Olive-
hacked Oriole. Magpic-lark. and Grey Butcher-
bird.

L)

3. The dominant singers varied scasonally. In Tate
July they were the Eastern Yellow Robin,
Grey Shrike-thrush, Striated Thornbill. White-
throated Tree-creeper, and Little Wattlebird.
Lesser ones were the Laughing Kookuaburra,
Willic - Wagtail. Eastern Whlplmd Superb
Fairv-wren, and Eastern Spinehill. In late
Scptember. when singing was reduced in the
Eastern Ycellow Robing Jacky Winter. Grey
Fantail. Willic: Wagtail. Superh Fairyv-wrren,
White-throated  Tree-creeper, and  Eastern
Spinebill. they were the Striated Thornbill,
Little Wattlebird. Yellow-faced Honeyeater.
and - Silvereve. The  high October ligures
mcorporated the contributions ol the migrant
Rulous Whistler. and Pallid Cuckoo. By late
January, only the Rufous Whistler. Striated
Thornbill. and Yellow-laced Honeyeater. sang
Lo any extent.

4. Within-scason  drop-offs in the  pre-sunrise
contribution ol some major species were at
least in some cases. corrclated with their having
voung — sce data on Eastern Yellow Robin,
Jacky Winter. Superb Fairy Wren, Grev Shrike-
thrush, and Willic Wagtail (Fig. 2). When this
didnotapply (see Y cllow Robin Tor November
and Yellow-laced Honeyveater Tor September
and November) it was possibly hecause two
(or morc) pairs were present, with one male
vocalizing and other/s not. or because a vocal
non-breeding male was present. In the Rulous
Whistler and the  Ycellow-lTaced Honeveater
hreeding stage appeared to have litde influence
o levels ot vocalization. These  species
apparently parallel some Furopean ones that
arce vocally active through most ol the scason
(Slagsvold 1977).

Time of first singing in the various species aid iis
relationship to the davwn chorus

The time of frst singing. in relation 1o other
contributors to the dawn chorus, Is summarized
m Figure 3. Signihicant differences in time ol first
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TIMES OF FIRST VOCALIZATION

45 ] X )f E. Yellow Robin ] ,
5 | y \ Jacky Winter
359 ° 1 .
v L] m f
] ] 1 1 \
a5 Laughing L% 4 i\ /s‘/ \
15 Kookaburra ] v oY [ | Abs A\y/ \Y
! \/ \1
5 —TTTTrTT T — T T — ¥ i T
451  Rufous ) 1 Grey Shrike 1 Grey Fantail
Whistler s thrush i
351 = 1A
@ 254 Y /%\ 1 T '
(%] \ . -]
= Absent { T & ¥ [ LE¥YY
S 154 H 4 1 |
(%)) | *
E 5 pp——— T T tjiz T T I IR, B . e | —
- 123+295 _ 1212509 e ' ’
[ | .
g 454 Willie I .r I ] Superb Fairy - v 1 White Throated
o Wagtail | | | i wren . Gerygone
= 35 4 Y | 4 | - rygon
: oy H !
S 251 \ /o YY/Ii P s ¥
Y N Y AYi
15 ‘] | v f T A [ 1 Absent ¥ "\ VAN
s....YL3.5..L. Lﬁ ﬁvw
45 4 Little Y:Ilow faced .
Wattiebird oneyeater - Silvereye
35 A = | }
A 9__% 1 I". Il s -
25 1 W’"{\ y Yyl N
Y . 1 y '-\Y.-' |
15 { Abs ’ ) vy
« * i Abs |
5 T T T T T T L v L) T T T T T T T T 1 T T T T T T T T r 1
.__cn‘—N._>o;C ___m'—NH>oZ>C L__o:“‘\‘._>oac
£328882838 5333382888 5333388845

Figure 3. Times of first vocalization, 12 major contributors to the dawn chorus. seasonal shifts, means and standard deviations. For
exact dates see Figure 1. Asterisks show where a figure is significanily different from the following one (Mann-Whitmey U rest.
p, 0.05 level). Where members of a species in the immediate area had yvoung this is indicated.

singing between a date and its successor are
indicated by an asterisk (Mann-Whitney U test.
P.0.05 level). Again. the presence of voung is
noted.

The Laughing Kookaburra was consistently the
first bird in the community to sing. averaging in
April, July, August 36, and in September,
November, December, 45 minutes before sunrise.
The Eastern Yellow Robin first sang on average

from 33 down to 28 minutes before sunrise (most
dates): it averaged 16 minutes before sunrise in
September. when it had voung. The Yellow-faced
Honeveater and Superb Blue-wren began singing
mid-season at an average of 34--26 minutes before
sunrise.

In the Little Wattlebird time of first vocaliza-
tion averaged between 28 and 22. Silvereve. 27-23.
Grey Fantail 34-20. minutcs before sunrise. The
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Willie Wagtal was. apart trom the Pallid Cuckoo,
the only species that sang during the night. In the
prefaving period in early September and again in
Jate October. it first sang. on average at 123 and
F21 minutes before sunrise. In late Sgplunhu and
MNovember, when the pairin the arca had voung.
1t did not contribute to the dawn chorus and sang
rarcly. uttering a few songs. on average. at about
3.and minutes belore sunrise. During their
peak scasons the Late-starting Grev Shrike-thrush
and White-throated Geryveone only began singing
about 25 and 200 nunutes  before  sunrise,
respectively.

Not all species sung throughout the duration
ol the communal  chorus.  Some  (Laughing
Kookaburra. Yellow-faced  Honeveater)  con-
tributed muinly carlicr. and the Grey Shrike-
thrush later. Spotted Pardalotes. Magpie-larks.
and Mistletoebirds,: by contrast. only began sing-
ng towards sunrise. In effect. thev did not con-
tribute to the pre-dawn chorus at all,

Time ol hirst vocalizaton  was  sometimes
defaved when the birds had voung — see the
Fastern Yellow Robin and Iuk\ Winter in late
September. Willic: Wagtail in fate September:
Jacky Winter, Grev-Shrike Thrush, Willie Wagtail,
and - White-throated  Gervgone in November.
This did not applv. however. in the Laughing
Kookaburra and Rufous Whistler in November.

BISCUSSI®ON

The carly morning period of peak community
vocalizaton (dawn chorus) in this castern forest
bird community was a cdistinet feature with clear-
cut attributes. It was characterisice only of the
breeding scason. restricted o the  pre-sunrise
period. had a duration of 25-30 minutes, and
varicd scasonally inits structure and attributes.
Not all of the 20 species vocalized throughout the
chorus. some contributing carlier. others later.

Species contributed less when they had voung,
and started to sing later in the morning. This is in
accordance with gulual knowledge thant singing
levels are highest during courtship and  drop
progressively therealter (Slagsvold 19770 Logan
e af. 1990 Keast 1994h).

The basic Teatures of the dawn chorus in this
LEbenczer cucalypt forest bird community are
possibly tvpical of bird communitics gencerally.
The loudest. most persistent, and  continuous
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avian song is usuadly heard between dawn and
sunrise (g.u Saunders 1929: Armstrong 1963: and
references therein). Individual species commonty
begin singing at a particular time and in a
characteristic order which s relatively constant
lrom vear to vear (Armstrong 1963: Thiclcke
1970). Some vary scasonally in time ol first
vocalizatnon (Leopold and Fynon 196 1: Thiclcke
1970). although this does not apply to - all
(Leopold and Evnon: Armstrong 1935). These
carlier workers did not attempt to relate this
variation to breeding stage but Dorst (1974)
sugeests  that species commonly start to sing
curliest at the beginning of the breeding scason.

There is often a minor degree of dav to day
variation o ume ol first singing (Leopold and
Lvnon 1961, and references therein). My findings
here ol a day-to-day variatnon ol about five
minutes find a pi arallel in the studies of Stokes
(1979) on variation in awakening times of inland
Austrahian birds,

That bad weather influences total vocahzation
levels. and times ol first vocahzaton are well-
Known (c.g. Armstrong 1963: Robbins 1981:
Keast 19944).

The dawn chorus invites Turther study. In an
Australian context it would be interesting 1o test
the findings here for dilferent latitudes  and
habitats. Tt would be valuable to determine the
major contributors m different places and to scee
il the magor species begin to vocalize at the same
times, and in the same general order.
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