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THE DAWN CHORUS IN A EUCALYPT FOREST 
BIRD COMMUNITY, SEASONAL SHIFTS IN TIMING 

AND CONTRIBUTION OF INDIVIDUAL SPECIES 

ALLEN KEAST 
Dc·par1111c111 or lli<1lo12-1. Queen\ Uniwrsi1y. Kin)!slon. Ontario K7I. .,N(,. Canada 

l?cnfrl'd 23 Marc/1. /99.i 

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) it 
characteristically extended from 35-30 to 10-5 minutes before sunrise; (2) it was largely a feature of 
the spring breeding season; (3) not all members of the community contributed to 1t; (4) the major 
contributors changed seasonally, partly due to some species singing minimally when they had young. 

INTRODUCTION 

The da\\·n chnrLLs. the simultaneoLLs calling of 
man,· bird ,pccics ;1roL1nd sunrise. is a m;jor 
fc:1turc' of hird co111111unitic,. AltlwuL!i l it ha, 
lonL! attr;1ctcd the attention of inv[stiL!ators. 
e g � Kacc·lnik ( lt)7lJ). I lcnwrnKI and 1--�ahriek 
( 1979). Kacelnik and Krebs ( 198:?). only limited 
,1ttcmpts (Lctlpold and Eynon 19(11) lrnvc been 
m;tdc to document it in a quantitative framcwnrk. 
This has not yet been done for Australia. 

The present paper i1ll'estigates early morning 
song in an Australian eucalypt forest bird 
ctimmunity . It explores: (a) if the dawn chorus is 
a discrete feature and. ii so. its time of initiation 
and dLLratinn: (b) if its characteristics vary season­
;dly: (c) the species taking part . \\'hen during the 
total chorLLs and to \\'hat extent thcy individually 
cnntrihLLte and: (d) if the major contributors 
changc seasonally. 
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METHODS 

FPr dc,<:r iplion of 1h.: area of ,1udy :1ml ,1mll ,i1c ,,c Kc,1st 
(1')1'5. ll)l).J;i). 

The \lmh· \\.(h ha,cd on ]() \t:ric, of +-5 mornin� data �cl� 

gallll.:rcd h�'l\\'l.:cn 40 mitllllc, h1.·forc Slllll'l\l'. :ind1\;r ;.1hl:t1d of 
the time lhc fir�I hird, in the com11H1ni1, ,tarted to ,in!.?.. and 
one hour after ,unri,c·. The• date, cxtc,-11dcd lrnm l«tc: .lull . 
19�(), to .l :111u�1ry. 1987. with a later April. 198�. data ,cl hL' ing 
added t(• incrc·a,c ,ca,onal spread (Fig. I). Documcnta1io11 
\\ ;i� frPm urHkr l'll\'Cr at a lixcd -.itL' 011 an l'IL·,·:11cd plateau 
edge from which all bird ,ong, nni!d he heard for :111 L',t1matL·d 
11111 111 lo ci1hc:r ,i,k and h<.'hind. and 2(1(1 111 dmrn 1hc ,lope 
hcl,ll\'. Lquiprnc111 u,cd \\·;1, a \'llicc rc·c·ordl'I'. ,lop \\'atdi . 
prepared r,Tord ,beet, and. initially. a :ill ml parahol;i with 
microphone. <ind Snny \Valknwn t;ipL· rcconk1. The time each 
-.pccic" lir-.t �.ing wa-. rccon.kd. The ,·oc.tliz;.1tio11 tiara wa'.'-! 
dc\"do1k·d in tcnn, (If l'(HbL'l'llti,·c S-minulc di,·i...,inn, from 
lime of f-ir:-.t :-.ilH..'.ill!.!. Oat�1 from different da,·� and \Casons \\'as
made C(lmpar,1hle .. hy 11,ing �unri�t.' <1:-. the �-ommnn rcfcrcn..:c
point. Times or ,unrisc wc:rc pro\'idcd hi' the ( ·011l111on,vcal1h 
iv1L'leorologica1 Scn·icc. The 11t1111hL'r of 5-minutc di\'i�ions 
pre-sunrise was IX in July im·rcasing to 21 in lkcc111hcr. 
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Uua11tilic1tio11 of ,ou11tl output hv each species was achieved 
by cou111i11g the numbers of ,ongs utt,:rcd per unit timl' (,cc 
H;1rt,lwrnc l <JS6: Slater l<J<Jll). This \\"as possible because all 
,pccic-. u:-.�c.l discrL'h.' �ung, �eparatcd hy gap:-, ( Keast I 993). 
l11iti,tlll· it \\'a, pla1111cd to m,1kc the counts from tapes but 
,uh,cqu,·11tll' time constraint, dictated that counts be made 
tlin:cll) and incorporated <lll lo record sheets in the licltl. To 
�uccc-.;�full�· acquin ... · d.ita from nwny simultaneously singing 
�pecics 1hc proc...:dun.· was adopted of conccntrnting on 2-J 
specie, for 211 ,ccuntl, al a time. and repealing this several 
ti1rn.:, durin� each 5•minutc -;cgmenl to obtain <111 average 
ligurc for nu111bers <lf songs uttncd per minute for the 
�Cfllll'lll. 

A ligurc· \\';ts developed for actual sound production pi:r 
minute for ca<..:h ,pc<.:ic ... hy multiplying the number of songs 
uttcrL·d hv an �1ver;1!.!e krn!th of "i.OIH!. obtained from �OIHH!ram:-­
( K,asl l'J<J.,). Re,ult, arc-accurate 1·or species th;tl uscd�inglc 
-.;on�s of di:-.crTlL' length: k'.'-s so for lhc Rufous \Vhistkr. Grey 
Shrik,-thrn,h. and Whitc·-throatcd Tree-creeper (for ,cientifk 
11a111e, sec Appendix) that u,ed diversilied repertoires. Herc' 
:1rhi1 rary k·ngths fur ·tongt..·r" _ and · ... tiortcr· _ songs wen..: used. 

Th, tot.ii cummunil\' ,ountl output fur c;ich 5-minule 
segment \\'as obtained by ;idding the indi\'idual species data: 
thi, \\';t, then averaged (\\'ith ,tandard dc1·iatio11s) for each -1-----.'i 
morning clu,tl'L \Vhcn thl' :-.l·gml'nts wen: plotted in graphical 
form ( Fig. I) it vi,ualll· defined the start. dttralion, and pallnn 
of the· d,1\\·11 chorn,. i\rrangcmcnt of the dillerenl date sets in 
linear order -..howl'd how thl' chorus changed through the 
;',l'�l:-.lHb (l .. ig. I). 

Seasonal quantitati\'e diffcrLncc:-. i11 total community sound 
output k\'d, \\'ere tested for the pre-sunrise period by 
comparing lc,·cl:-. of total communi1y sound output for a date 
and its successor (,.g. Jul\' 1· April: August ,. July) u,ing the 
Ma1111-Whitn,·, Li ll',l (T.ibk I). This permitted discrimina­
tion hctw,;cn major ,q:mcnts of the breeding season - sec 
Di'.'-Cll�:-.ion. 

Individual specie, dat;, rc\'calcd the major contributors for 
th<: difkrcnl date, (Fig. 2). In interests of simplicity, vocal 
output lc1·cls wcr, grouped into thrc, broad categories (foot­
note' to Figttrc). Other Sl'mhob indic;ite cases of species being 
prc:,,.cnt wi1hou1 vocalizing. and OL'CU1Tencc of young in 
:-.pccic:-.. 

Time, of lir,t singing in the morning were plotted for twelve 
major species on a �casonal basis - see means and standard 
devia1io11s in Figure :;. This abo helped bring out which 
species rnntributcd mainll· at the beginning. or later. in the 
!.!t.:IH..:ral l'.horu.:c-. Thl: i\1ann•\Vhitlll'\' U test was auain use<l to 
;l'Sl for significant difkrcncc, bctw;cn a date ,111d its successor. 

RESULTS 

Twenty-one species took part in the pre-sunrise 
vocalization (Fig. 2). Over half were usually 
rcprcscntccl by single individuals (probably 
territorial males). Sometimes two Eastern Yellow 
Robins, Rufous Whistlers. Grey Fantails, White­
throated Tree-creepers. and Spotted Pardalotes 

sang: 111 these cases results were averaged. On 
occasion two rarties of Laughing Kookaburras. 
Striated Thornbills. and Little Wattlcbirds, 
contributed. Six to eight individual Yellow-faced 
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. I). Then. 
suddenly virtually all songsters fell silent. or 
curtailed singing rates. This drop docs not show 
in the figure as clearly as it should because a few 
species (Srottcd Pardalotc. Magpie-lark. Mistletoe­
bi rd) began to sing as the others ceased. The 
existence of a clear-cut dawn chorus in this 
cucalypt forest bird community is confirmed. 

TABLE I 

Total community vocalization compared s,a,onally. seconds 
per mi11ulc for the pn:-sunris, period. 13ase on adding totals 
for successive )-minute segments: i;;uhscqucntly <1vcragcd for 
lhc +--5 day period:-. (with standard deviation�). member� of a 
1 lawkc,hury Riv,r bird co111111u11ity. Asterisks indicat, where 
tlillcrences between two conSl'cutivc sample, (i.e . .luly-­
i\ug11sl. April--.luly) arc significant (0.0.'i. Mann-Whitney U 

lest). 

Prc-sunri:-.c period 
Dates Mean S.D. u· I' 

July 2:1--J I 519.0'" 36.X <) (l_(l.j')'i' 

August 17--25 n7.-l' T>.> <) ()_(l.j')_'i* 

September 2--8 (,3(1.:\ I(,_ 9 6 0.513 
September 2'.\--28 558. 6* 7<J.7 l .'i  0.0253* 
October 16--21 I 103.1 8'J.6 1-l (J.053 
November 23--JO 871.5 1.\5.-l 8 0 . .\80 
December I 5--20 <J87.Y JO. I 12 ()_((,.j* 

sunny 
Dcci:mhcr 12--1--l 219.<J* -l<J.8 12 oo:w 

and 22 rainy 
fanuary 19--26 38-l.'J* 20.0 <) 0 0.\95' 
April 15--21 2J-UI' 56.0 9 (I (1.J<J5" 

The dawn chorus was largely a springtime 
feature (Fig. I). with its degree of development 
and pattern varying. It started to differentiate in 
late July at the end of winter and ahead of the 
breeding season. Initially it was diffuse and 
distributed equally before. and after, sunrise. By 
mid-August. with increased courting and territorial 
activity, community song output increased signifi­
cantly (Table I) and the chorus assumed a 
distinctive pre-sunrise peak (Fig. 1). It was 
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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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sl ighrlv suppressed in  September ( some species 
now wi th young and significant drop in tota l  
communi ty  vocalization (T, 1bk I ) ) . Return or the 
m iQrants i'n October. , ind i ncreased voca l ization 
by' rcsidcn ts  preparing to breed a second t i me. 
led to a signi l icant doubling in tota l  communi ty  
vucal iz : 1 t inn in  October (Table I ) . and more 
clearly dcf incu pre-sunrise chorus ( Fig .  I ) .  It was 
s l ight lv less \\'e l l  del i neated ( note signif icant drop 
in tntal  s inging) in No\'embcr when some species 
had ,·ounQ .  The chorus bcc,1111c more clearcut 
with - ; 1  sliQht but s iQn i licant increase i n  tot.t i 
comn1uni t�� ,·ocal izat iZin (Table I )  post-breeding 
in December. By .lanu,1rv. with most species now 
in 111nu l t  , ind courtship and terri torial  act iv i ty 
min imal  the chorus btr)lcl\' disappeared as a 
d is t inct katurc.  Thcrl' w,1s v i rtua l l y  no dawn 
chorus i n  Apri l  ( Fig. I ) . Drops in  total communi ty  
vncalization output  frnm December (sunny days) 
to January ( by O\'l' r half) and J anuary to Apr i l  
( b,· a further t h i r d ) ,  \\'Crc sign i l ican t .  

\Vlten communi t ,· sound output levels for 
successive p,1 irs or dates were co111p;1rcd ( e . g .  
Apri l  to J u ly i ncrease. August tn September 
dro p ) .  s ix of the nine sc,1sonal ones. p lus the one 
for rain, morninQs,  \\'Crc siQni f ic. 1 1 1t lv d i llcn.:nt 
CL1blc 1 ·) .  The in t ;,1-season shi lls. hence. arc re.t i .  

Rain i n  mid-December dcl, 1n:d t he start u l  the 
d,1\\·n chorus lw 20- 2.'i minu tes .  and markedlv 
reduced i ts Ieng.th and sound production levels i (1 
the cn11 1 1 1 1uni ty ( compare t \\'0 December data sets 
i n  Fig. I ,ind Table I ) . ( Sec also Keast l 9lJ-la ) .  

Co111ri/)[ 1 1io11 of i11t!i1·it!11al species 10 1/re t!a1t·11 
c/111r11s 

The chanQinQ scason;tl con tr ibut ions ol t he 
d i fferent s1;eci'cs to the da" n chorns arc 
summ;1ri7ed in Figure 2 .  

The lol lo\\·i ng  conclu,ions cmngc: 

I .  ( h'cr  t he ten ,eril's or  dates numbers ol  111,qor 
con tr ihut\Hs ( sec kc,· ) were: late Ju l v .  1 0 :  rnid­
/\ugust. 1 -l :  earl\· Sq1tc111hcr. 6 :  la te September. 
7: 111 id-Oc1oher. 1 3 :  late November. 'J: mid­
Dcce111her ( f ine days ) . (): 111 id-Dccc111bcr ( rainy 
d;1�· s ) .  I :  late January. 3: and Apri l . n i l .  

Major indi\ ' idual contributors over much o l  the 
sca�on \\'Crc : E: 1stcrn Yel low Robin.  Rufous 
Whist ler ( l a ter ) .  C re\' Shr ike- thrush ( 111ai n ly  
earl i e r ) .  ( i rcy Fanta i l .  Wi l l i e  Wagt , 1 i l .  Eastern 

Whipbird_ Striated Thornhi l l .  White-throated 
Tree-creeper. Litt le Watt lebird.  Yel low-faced 
Honeyeater. and Silvereye. Lesser contributors 
were the Laughing Kookaburra. Pa l l id  Cuckoo 
( 111 id-scaso n ) .  White-throated Gerygonc ( late 
September-J anuary ) .  Eastern Spinebi l l .  O l ive­
hacked Oriole. Magpie-lark. and Grey Butcher­
bird. 

3 .  The dominant singers varied seasona l ly .  I n  late 
July they were the Eastern Yel low Rob in .  
G rev Shrike-thrush , Str ia ted Thornhi l l .  Whitc­
thrn:11cd Tree-creeper, and L i t t le Watt lcbird . 
Lesser ones were t he I .,lllgh ing Kookaburra.  
Wil l ie Wagta i l .  Eastern Whiphird. Superb 
Fairy-wre n .  and Eastern Spinchi l l .  In late 
September. when s i nging. was reduced in  the 
Eastern Yellow Robin .  Jacky Winter .  G rey 
Fant;1 i l .  Wil l ie Wagta i l .  Superb Fairy-w1-cn. 
White-throated Tree-creeper. and Eastern 
Spinebi l l .  they were the St riated Thornhi l l ,  
Li t t le Watt lcbird.  Yel low-faced I loncycatcr.  
and S i lvcreye. The high October l igurcs 
incorporated the contr ibut ions or the 111 igrant 
Rulous Whist ler.  and Pal l id Cuckoo. Bv late 
January.  only the Ru fous Whist ler .  St; · iatcd 
Thornhi l l .  and Yel low-raced Honcyeater. sang 
to ; 1 1 1y  ex tent .  

-l . Wi th i n-season drop-ofh in  the pre-sunrise 
contr ibut ion or some major species were at 
le.1st in some cases. cnrrcl;1tcd with their havinQ 
vounQ - sec d;1ta on Eastern Yel low Robin�. 
�J ackt Winter. Superb Fairy Wren. C ,rcv Shrike­
thrush ,  and Wi l l ie  Wagtai l  ( Fig .  2 ) .  When th is  
d id  not  apply ( sec Ycl lo\\' Robin J'or No,·cmbcr 
,1 11d Yel low-faced I loncycatcr for September 
and November) it was possibly bec;1usc two 
( or more ) pairs were presen t .  with 0lll' male 
vocalizinQ ; 1 1 1d othcr/s not . or because a vocal 
non-bree�l ing male was presen t .  In the Rufous 
Whist ler and the Ycllow-l'; 1ccd I lonevcatcr 
breeding stage appeared lo have l i t t l e  inliucncc 
011 le,-cls of  voc;t l i,at ion .  These species 
apparently paral lel some EurnJK':111 ones tha t  
arc  vocally active through most of the season 
( S1.igsvold l lJ77 ) .  

Ti111e of.firs/ singing in 1l1e rnrio11s .1pccics 1111d ifs 
re/111io11.1· lrit! 10 1/ic rl11 11 ·n clwms 

The t ime or first s inging. in re lat ion to other 
con t ribu tors 10 the  dawn chorus.  is sum111arizcd 
1 1 1  Figure .\ .  Signi f icant d i fferences in  t ime ol  first 
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TIMES OF F IRST VOCALIZATION 
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Kookaburra 
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Figure 3. Times ofjirsl , ,ocali:(l{io11. 12 111ajor co111rib111Urs 10 1he d/1\rn chorus, seasonal shifis. 111ea11s 1111d s11111d11rd dc1 ·i(l{io11s. For 
ex11c1 d111es see Figure I .  Asrerisks s!,011· 11·here a figure is sig11ifirn11 1/_1· difiere,11 .fi-0,11 1/1e fo/!011·i11g 011e I ,\/a1111- \ \'hi111er l '  res!: 
JJ, 0 .05 /e,,e/). Where 111e111hers of II species i11 rhe i111111edi111e area fwd _\'Ou11g 1his is i11dicmed. 

s inging between a date and i ts successor arc 
ind icated by an asterisk ( Mann-Whi tney U test ,  
PJ l . 05 leve l ) .  Agai n .  the presence of young is 
noted . 

The Laugh ing Kookaburra was consistent ly  the 
first b ird in  the communi ty to s ing.  averagi ng in  
Apri l .  J uly .  August 36. and in  September .  
November.  December.  45 minutes before sunrise . 
The Eastern Yel low Robin first sang on average 

from 33 down to 28 m inutes before sunrise ( most 
dates ) ;  i t  averaged 1 6  minutes before sunr ise in  
September. when i t  had young. The Ye l l  ow-faced 
Honeyeater and Superb B l ue-wren began singing 
mid-season at an average of 3-1--26 m inutes before 
sunrise . 

I n  the Lit t le Watt lebird t ime of fi rst vocal iza­
t ion averaged between 28 and 22 . S i lvercyc . 27-23 . 
Grey Fantai l  34-20. m inu tes before sunrise . The 



December, 1 994 A. Keast: The dawn chorus in a eucalypt forest bird community 1 39 

Wil l ie  \Vagtai l  \1 , 1,. , 1p;1rt from t he Pal l id Cuckoo. 
the n11 ly ,pecies th, 1 1  s, 1ng during the n ight .  1 1 1  t he  
prelaying period in  early September and ag;1 in i n  
la te October. i t  f irst sang. 011 a1·crnge a t  J :23 and 
1 2 1  minu tes hdnrc sunri�c .  In  late S�ptcmber and 
J\:mT111her .  \1·he 1 1  the p,1 i r  i n  the area had young. 
i t  d id not con tr ibute to the dawn chorus and sang 
r;1rc i l . 1 1 t tcring a fc\\' snnl'.s. on average. a t  about 
3 .  ; 1 1 id 5. 1 1 1 i , ; 1 1 1<.:s before sunrise. During t he i r  
peak seasons the late-starting Grey Shri kc�t h rush 
and White-throated c ; e r\'gone onl\' bcg,in singing 
; 1hou1 25 and 20. 11ii�1 utcs b'cror� sun�ise�. 
rcspcct in:-l 1· . 

Not a l l  species sang throughout the  durat ion 
or  the communal  chorus .  Some ( Laughing 
Kuokahurrn. Yel lo\\'-L1ccd Honcycatcr )  � con':. 

tr ihu tL·d main l l' ear l ier.  and the Grev Shrike­
t h rush la ter .  Spotted Pardalotcs.  Magpie-larks. 
and Mist ktoebirds. by contrast .  only began sing­
ing to11·ards sunrise. In effect. thcv did not eon­
tri!)ute to the prc-da\\'11 chorus at ,; I I ,  

Time or f i rst 1·octl izatio11 was sometimes 
dclm·cd \\'hen the birds had voting - see the  
Last-ern Ye llm1· Robin and .la�kv \,\linter  in  late 
SeptcmbL'r .  Wil l ie Wagtai l  i n  fate September: 
Jacki· Winter. Grev-Shrike Thrush. Wil l ie Wagtai l .  
and · Whitc-t liroat·cd Gcrvgonc i n  Novcn{bcr. 
This did not apply.  ho\\'�;er. in  the Laughing 
Kuok.1hurrn and Rufous Whist ler in November. 

DISCUSSION 

The e,1rl\ '  morning period or  pe;1k community 
\·ocalizatinn ( da11·11 chorus)  i n  t his eastern forest 
bird comm11n i tv \l'as a dist inct feature wi th  clear­
cut a t tr ibutes . · 11 \\'as charnctcristic 011 lv or t he 
breeding season. restricted to the prc-s11nrisc 
period. had a durat ion ll l' 25-30 mi nutes .  and 
varied scasona l lv  in  i ts  structure and at tr ibutes .  
Not  a l l  of  the 20

.
spccies ,·ocalized t hroughout the 

chorus. some cont r ibut ing ear l ier .  others l a ter .  

Specie� contr ibuted less when they had young. 
and started to sing later in  the morning. This is i n  
accordance with general knowkdge that  singing 
levels arc highest dur ing courtsh ip  and drop 
progressively thereafter ( Slagsvold 1 977:  Logan 
et 11/. l 9lJU: Keast l 99➔b ) .  

The basic fca tun:s o f  t he clawn chorus i n  th i s  
Ebenezer cucalypt forest b ird communi ty  ,ire 
possibly typical of  bird communi ties genera l ly .  
The loudest . most persiste n t .  and con t i nuous 

a,·ian song is usual lv heard between dawn and 
sunrise ( e .·g. Saundc1:s 1 929: Armstrong l lJ63: and 
references therein ) .  I ndiv idual  species commonly 
begin s inging at  a p; 1rt icular t ime and i n  a 
characteristic order which is re lat ively constant 
from vear to vcar ( A rmstrong 1 963: Thielcke 
1 970 ) . - Some ;ary seasonally -in t ime  of  first 
voca l izat ion ( Leopold and Evnon 1 96 1 :  Thielcke 
1 970 ) .  a l though thi" docs not apply to a l l  
( Leopold and Eynon:  A rmstrong 1 955 ) .  These 
earl ier workers did not a t tempt to re late th i s  
variation to breeding stage but  Dorst ( 1 97➔) 
suggests that species commonly start to sing 
earliest a t  the begin ning or the breeding seaso n .  

There i s  often a minor degree of day t o  day 
variation in  t ime or  first singing ( Leopold and 
Eynon 1 % 1 .  and references therein ) .  My findings 
here of a dav-to-dav variat ion of about five 
minute» f ind ,/ paral l;I in t he  studies of Stokes 
( 1 979) on  variat ion in awakening t imes or i n l and 
Austral ian birds .  

That bad weather int1uenccs total vocalization 
levels. and times of  f irst vocalization arc wel l ­
known ( e . g .  Armstrong 1 %3:  Robbins 1 98 1 :  
Keast l lJlJ➔a ) .  

The dawn chorus invites further s tudy.  I n  an 
Austra l i an  context i t  would be in terest ing to test 
the f ind ings here for d i fferent la t i tmles and 
habi tats .  I t  would be va luable to determine t he 
major contributors in d i fferent places and to  sec 
i f  the major species begin to \'ocalizc at  the same 
t imes.  and in the same general order. 
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