


Mating success follows duet dancing in the Java sparrow

previousphylogeneticomparativestudy[15] reportedthat presencef femalesongwasunre-
latedto the presenc®f femaledance jndicatingthat the two traits evolvedndependently.
Thisfinding raiseqquestionsaboutthe selectivdorcesinfluencingthe evolutionof the two
traits, highlightingtheimportanceof examiningthe waysthat multiple traits function assexual
communicationsignalg16,17].Sexuakignalghat aresharedbetweermalesandfemales,
including ornamentalplumage song,anddance aregenerallyconsideredo beinvolvedin
mutualmatechoice or intrasexuatompetition[18,19].However the courtshipbehaviourof
Estrildidaearenot wellunderstoodn this paradigm.

Amongbirds,dynamicsexuabkignalsaresometimesnutually exchangedetweerthe
sexesaphenomenorcommonlyreferredto asaduet. Coordinatedduetsingingperformedby
matedpairsis thoughtto beinvolvedin mutualmateguarding,joint resourcedefenceandthe
signallingof commitment[20,21].For exampleseverastudieshavereportedthat Australian
magpie-lark(Grallina cyanoleuca) pairsthathadbeenin longerpartnershipgproducedmore
highly coordinatedduetsongshat servedaseffectiveterritorial displaygo rivals[22,23].In
addition,long-termcanebrakevren (Thryothorus modestus zeledoni) pairshavebeenreported
to singduetswith more consistentepertoireg24]. In awell-studiedEstrildid, the zebrafinch,
matedpairsexhibit duetsof callsat the nestafterseparationywhich maybeamechanisnfor
pair-bondmaintenancd25]. However althoughthe blue-cappedordon-bleu(Uraeginthus
cyanocephalus) is an Estrildid speciegnown for femaledanceandsong,verylittle duetdanc-
ing or singinghasbeenobservedn the speciegpers.obs. but alsosed11+13]).Whereasnost
previousduetresearcthasfocusedn vocalisationpnerecentstudyrevealedhat audio-visual
signalgperformedby pairsof magpie-larksn duetplayedasimilarrole [26]. Thus,manypre-
viousstudiesof duetbehaviouraveindicatedthat pair-bondduration and strengthcancon-
tribute to the performanceof preciselycoordinateddisplayof already-mategbairs,suggesting
that suchdisplaysareeffectivefor intra- or inter-pair communication[20].

It remainsunclearhow duetvocalisationgreinvolvedin earlierstagesf socialinteractions
betweemotentialmating partners suchastheinitiation of partnershipsandmatechoice.ln
the canary-wingedarakee(Brotogeris versicolurus), duetsinginghasbeenobservedo pre-
cedeor coincidewith pair establishmenf27], but similar empiricalevidencen otherspeciess
scarceSomepreviousstudieshavesuggestethat visualdisplaysexchange@ndcoordinated
betweermalesandfemalesnight beinvolvedin pair courtship,playingarole in mutualmate
choiceor mateassessmeiit non-passerinspecie$28+30].Duetsingingand mutual dancing
in birds shareseveratharacteristicdyoth involvingjoint performanceof amaleandafemale,
oftenwith finely tunedtemporalcoordination(e.g. synchronisationpr antiphony/taking
turns). However the questionof whetheraudioandvisualdisplayshavesimilar functions
remainscontentioug31,32].

Thecurrentstudyexaminedhe Javasparrow(Lonchura oryzivora), amonogamousnd
sexuallymonochromaticsongbirdbelongingto the Estrildidaefamily. In general Estrildid
fincheshavea highly gregariousiaturewithout territories,andtheir songsareonly usedfor
courtshipandnot territorial defencd14,33].0nly maleJavasparrowshavebeenobservedo
producesongswhereadoth malesandfemalegperform courtshipdanceghat areoftenmutu-
allyexchangedh aduet-likemanner.Thesedancesretypicallyterminatedby femaleger-
forming acopulationsolicitationdisplay(CSD),followedby copulation[14,33](Fig 1; S1+S3
Movies).Thesebehaviourafeaturesnakethe Javasparrowa suitablespeciegor empirically
testingtherole of duetdancing,andinvestigatingts involvementin mutual courtshippreced-
ing pair establishmenfThus,weexaminedherelativeimportanceof songanddancein this
speciesn whichdanceis sharedbetweerthe sexedut songis not. We observedehavioural
interactionsbetweermmalesandfemalesiponfirst meeting,and examinedwvhich behaviours
wereessentialor matingsuccesgasedn the occurrenceof CSD,mounting, andcopulation.

PLOS ONE | DOI:10.1371/journal.pone.0172655 March 8,2017 2/13



Mating success follows duet dancing in the Java sparrow
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(D) Example of the time course of male initiating duet dance
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Mating success follows duet dancing in the Java sparrow

Fig 1. Schematic view of the Java sparrow courtship. Courtship of the Java sparrow includes male song and dancing by both sexes. (A) Songs
are composed of introductory notes, sparse repetition of single notes with low amplitude, and a main song phrase that is characterised by a variety
of notes. (B, C) Dance includes bill wiping and hopping. (D, E) Courtship can be initiated by either a male or a female, often followed by dance
response of the partner bird. When any dance components (bill wiping or hopping) were mutually exchanged, the behaviour was considered duet
dancing. The courting phase was considered to span from the start of the courtship until female CSDs or until the end of courting behaviours in
cases without CSDs. Mating success was determined based on the presence of CSD, mounting and copulation that followed the courting phase.

doi:10.1374ournal.pon®172655.g001

Methods
Ethics statement

This studywasconductedwith approvalfrom the Institutional Animal Careand UseCommit-
teeof the NationalUniversity Corporationat Hokkaido University (No. 11+0028)n accor-
dancewith Hokkaido UniversityRegulation®f Animal ExperimentationDuring the study,
stressvasminimisedandall birds werecaredfor andtreatedappropriatelyjn accordance
with the Guidelinesfor ProperConductof Animal Experimentdrom the ScienceCouncil of
Japarandthe Guidelinesfor EthologicalStudiedrom the JaparEthologicalSocietyAfter the
study,birds wereusedeitherfor otherexperimentor for breedingpurposes.

Study species

Javesparrowsarenativeto JaveandBaliin Indonesiaput arealsopopularaspets,andhence
their displaybehavioursarewell-described14,33].When Javasparrowscourt prospective
matesgitheramaleor afemalestartsby bill wiping andhopping(Fig 1), which areoftenfol-
lowedby malesingingandfemaleCSDS1+SMovies)[14,33].Thetwo main behavioural
elementof courtshipdance(hoppingandbill wiping) areritualised,and canbedistinguished
from non-courtshipbehaviourg14,33].
Becausdavasparrowsareless-welstudiedandendangeredh their naturalhabitat,welack
information abouttheir breedingecologyincluding pair-bondtenure,andtherateof extra-pair
copulation.Accordingto the observatiorof captivepopulationg33], in agreementvith our per-
sonalobservationgyoth sexegontributeto nest-building,incubating,andtaketurns feedingthe
young.Pairmembersarebondedandoften clumptogether evenoutsidethe breedingperiod.

Subject birds

We used29adultJavesparrowgmale:n = 14,femalen = 15;343+63%l old) from our labora-
tory-bredpopulation.Subjecbirds did not haveprior breedingexperienceTo ensurerepro-
ductivemoativation,all birdswerekeptin single-sehomecageg43x 37 x 41cm) for atleast
1 month beforethe experimentstarted.To observesocialinteractionsduring the birds' first
encountersyeensuredhat pairedmalesandfemaleshadneverdirectly metbefore.

Throughoutthe study,subjectbirds werekeptin acontrolledenvironmentsuitablefor
breeding(at atemperatureof 25+ 3EChumidity 30+60%32L:12Dphotoperiod)and pro-
videdwith finch seedmixture adlibitum, consistingof foxtail millet coatedwith eggyolk, rice,
water,shellgrit, andgreenvegetables\ll subjectbirds weremarkedwith colouredlegrings
andaluminium bandsfor individual identification.

Pairing test

Becaustestingall combinationsof malesandfemalesvould bedifficult and couldreduce
reactionsof subjectdecausef habituationto repeatecencounterswith differentbirds,we
designed6 pairing combinationsjn which eachmalesubjectwastestedwith four females,
andeachfemalesubjectwith two to five maleswith 3+5d betweertestsTo confirm that
habituationin this pairingtestdesignwasminimal, weincludedthe effectof testorder (i.e.,
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1+4for males1+5for females)n eachstatisticalmodel,asexplainedbelow.To separatelyest
the effectf anindividual'sexperiencandtheir partner'sexperiencetestordersof the two
pairedbirdswerenot correlated.

On thedayprior to the pairingtest,eachsubjectbird wasisolatedfrom its cagematesand
individually introducedinto anexperimentatagg27 x 36 x 18cm) equippedwith aperch,
andwaterandfood cupsin asoundproofroom. After spendingl night alonein the sound-
proofroom, the femalesubjectwasmovedinto the male'scagethe following morning, and
their behavioumnwasrecordedwith avideocamera GC-PX1 Victor, Kanagawaapan¥or 9 h
(9:00+£18:00fter the pairing test,eachsubjectwasreturnedto its homecageAll courtship
episodesvereextractedrom the 9-h movieof eachpairing testand coded(seebelowfor the
definition of courtshipepisode).

Behavioural coding

Thebeginningof courtshipwasdefinedby eithersubjectstartingto showanycourtshipbehav-
iours,including dancing(bill wiping or hopping)or singing(Fig 1). Accordingto our prelimi-
nary observationsin the majority of the cases;ourtshipstartedwith bill wiping. Bill clicking
soundswereoftenalsoinvolvedin courtshipdisplaysof both sexe$34], but werenot exam-
inedin this studybecaus®ill movementassociatedith clickingistoo subtleto identify
which bird producedthe sound.The courting phasevasconsideredo befrom the startof the
courtshipuntil femaleCSDg(Fig 1D) or until theendof courtingbehavioursn casesvithout
CSDg(Fig 1E).Periodswith anabsencef courtshipbehaviouror matingeventfor more
than 0.5minuteswereseerasseparatingourtshipepisodes.

We examinedwhichtypesof behaviouralnteractionsduring the courting phasenfluenced
matingsucces§.e.,the presencef CSDsmounting,andcopulation;Fig 1D and 1E).In par-
ticular, wecheckedvhetherfemalesnitiated courtship(femaleinitiation). Thoughfemalesare
typicallythoughtto bemore selectivéahan malesevenin monogamouspeciedasedn the
frequentsexuadimorphismsin ornamentalor displaytraits (but alsosed18,34,35])it is
unclearwhich sextypicallyinitiatescourtshipin the Javasparrow.In addition,wescoredthe
presence/absenoéduetdance py checkingwhethercourtshipdancedi.e.,bill wiping or
hopping)weremutually exchangedand examinedhe presencef songsn the courtship
phaseJavasparrowsgendedto startsingingby producingsparseepetitionof introductory
notesbeforethe main song(Fig 1A; cf.[36]), similarto the behavioureportedin aclosely
relatedspecieshe Bengalestnch [37]. Presencef songswvasscoredasfollows:0, malepro-
ducedno songduring the courting phasel, maleproducedintroductory notesbut not the
main songduring the courting phase2, maleproducedatleastpart of the main songduring
the courting phaseAll otherbehaviouralariablegi.e.,femaleinitiation, duetdancing,CSD,
mounting,and copulation)werescoredas1/0 (presence/absencedlues.

Fromthesedata,we calculatedhetotal numberof episodesvith maledancefemaledance,
CSD,mounting,andcopulationin eachmale+femaleombination.Whentherewereno
courtingbehaviourdi.e.,bill wiping, hopping,or singing),or mating-relatedoehaviourgi.e.,
CSD,mounting,and copulation),throughoutthe 9-h observatiorperiod, the episodevas
scoredzeroon all measures.

Statistical analyses

Wetestedwhethermatingsuccesi eachcourtshipepisodevasdependenbn howthe pair
behaviourallyinteractedduring the courting phaseln the analysesyefocusedn eachcourt-
shipepisodeandevaluatedvhethermatingsucces§.e.,asdeterminedbasedn the presencef
CSD,mounting, andcopulation)wasdependenbn femaleinitiation, andthe presencef duet
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dancingandmalesong,usingageneralisedinear mixedmodel(GLMM) with binomial error
distribution andarandomeffectof pair combinationidentity to accountfor non-independence
of multiple courtshipepisodedatafrom the samepair. In theseanalysedyoth maleandfemale
experiencavith the pairing testwasconsideredy enteringtestorder (i.e.,1+4for males,1+5
for femalespsan explanatorwariable To accountfor the effectof experiencef somepairsthat
repeatedlyengagedh courtshipwithin atest the episodeorderwasalsoenteredasan explana-
tory variableln addition, to dealwith multiple datafrom eachpair, we extracteddatafrom the
initial courtshipepisodeandrepeatedhe aboveanalysesisinga GLMM with binomial error
distribution with randomeffectsof maleandfemaleidentities.HoweverasGLMM for copula-
tion failedto convergeywewereobligedto usethe GLM (without randomeffects).

Asasupplementangnalysisweexploredwhich factorswereableto explainwhich sexiniti-
atedcourtshipin eachepisodeSpecificallyywe consideredepisodeorder,testorder,andpres-
ence/absencef successfudopulationsn precedingepisodesvithin pairs,andtestedheir
effectson femaleinitiation, usinga GLMM with binomial error distribution andrandom
effectof maleandfemaleidentities.All statisticabnalysesvereperformedusingRver.3.2.2
(R coreteam2015).

Results

We observe®40courtshipepisodedn 46 maletfemaleombinations(238episodeincluded
danceandtwo includedonly song).No courtshipoccurredin 10combinations Females
producedCSDsin atotal of 134courtshipepisodesywhich wasfollowedby mountingin 95
episodegS2Movie),andcopulationin 54episodegS1Movie).In somemalexfemaleombi-
nations,pairedbirds repeatediyexhibitedcourtshipbehavioumwithin the 9-h observation
period (0+6CSDs/pairQ+6mountings/pair,0+5copulations/pairS1Fig).

Effects of courtship interactions on mating success

We predictedthat behaviouralnteractionsbetweerpairedbirds would beresponsibldor
themating successf eachcourtshipepisodeTheresultspartially confirmedthis prediction,
becausduetdancingand malesingingcontributedto higherprobability of occurrenceof
CSD,mounting,andcopulation(GLMM, p < 0.007;Table1A, Fig2). Importantly, wefound
thatfemaledrequentlyperformedCSDsbeforelisteningto songsor whentheyhadonly
heardintroductory notes(Fig 2A). However femaleinitiation hadno effecton matingsuccess
(GLMM, p > 0.87;TablelA). In addition,althoughtherewereno habituationeffectcaused
by repeatedpairing testsmalesthat experienceanore pairing testsweremore successful

in inducing CSD,andfemaleghat experiencednore pairing testsweremorelikely to be
mountedby malegTable1A). However therewasno tendencyfor agreatemumberof court-
shipepisodesvithin pairsto leadto highermatingsuccesgélrablelA).

Althoughit is possiblehat femaleslid not needto listento awholesongaftertheyhad
alreadyheardit in thefirst courtshipepisodetheresultsfrom the analysesn initial episodes
revealedhe opposite showingaweakerandnon-significantsongeffecton CSD(GLMM,

p > 0.11;Table1B).Howeverduetdancingcontributedto ahigherprobability of occurrence
of CSD,mounting,andcopulationin thefirst courtshipepisodg Table1B),consistentvith
theresultsfrom all courtshipepisodegTablelA).

Which sex initiated courtships

Danceswvereapproximatelyequallylikely to beinitiated by femalesr males(125vs113court-
shipepisodeshinomialtest;p = 0.437) morethan 80%of which (n = 197)induceddancingof
the partnerbird, whichwasconsideredluetdancingin this study(S1land S2Movies;S2Fig).
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Table 1. Effects of behaviou ral interaction s between paired birds on mating succes s (occurrence of CSD, mounting, and copulation) in all court-
ship episodes (A) and initial courtship episode of each pair (B). As the subject birds experienced multiple pairing tests with different partners, test order
was included as an explanatory variable to control for it (A, B). As some pairs engaged in multiple courtships in a test, the order of courtship episodes was also
included as an explanatory variable (A).

(A) All courtshi p episodes

CSD Mounting Copulation
Explanatory variable | (category / Coef |SE |z p Coef |SE |z p Coef |SE |z p
scale)
Intercept -4.511.08 | -4.17 -6.66 | 1.67 | -3.99 -5.55/1.84 | -3.01 | 0.003
0.001 0.001

Behaviour al Initiating sex (female or -0.02 | 0.34 | -0.07 | 0.941 -0.12]0.41 | -0.29 | 0.775 -0.01 | 0.47 | -0.02 | 0.987
interaction male)

Dance (duet or solo) 11342 [0.625.50 | < 413 1 0.964.32 |< 3.13 1 0.99 | 3.15 | 0.002

0.001 0.001

Song (0,1,2) 2 0.87 | 0.31|2.83 | 0.005 0.82 | 0.30 | 2.75 | 0.006 1.00 |0.37 | 2.70 | 0.007
Experien ce Episode order 0.02 | 0.06  0.30 | 0.762 -0.03 | 0.07 | -0.44 | 0.660 -0.14 | 0.09 | -1.45| 0.146

Male test order 0.36 | 0.17 | 2.14 | 0.032 0.12 | 0.29 | 0.41 | 0.682 0.06 | 0.35|0.18 | 0.859

Female test 0.19 | 0.19|1.02 | 0.309 0.83 |0.32|2.55 | 0.011 0.30 | 0.36|0.84 | 0.403

order
(B) Initial courtshi p episodes

CSD Mounting Copulation
Explanatory variable | (category / Coef | SE z p Coef | SE z p Coef | SE z p
scale)

Intercept -5.78 | 2.42 | -2.39 | 0.017 -7.12|2.64 | -2.70 | 0.007 -9.10 | 3.58 | -2.54 | 0.011
Behaviour al Initiating sex (female or -0.91(1.01|-0.91 | 0.365 0.32 1 0.98|0.33 | 0.744 1.46 |1.181.23 | 0.219
interaction male)

Dance (duet orsolo) ' |3.91 |1.263.12 | 0.002 3.06 | 1.22|2.51 |0.012 2.74 11.32|2.07 | 0.039

Song (0,1,2) 2 0.95 | 0.60|1.59 |0.113 1.24 1 0.62|1.98 | 0.047 244 11.35/1.81 |0.070 |2
Experien ce Male test order 0.25 |0.46 | 0.54 | 0.592 0.14 | 0.45|0.30 | 0.762 0.38 |0.47|0.81 | 0.419

Female test 0.50 | 0.45|1.12 | 0.264 0.83 | 0.46|1.81 |0.071 |2|1.10 |0.55|1.98 | 0.048

order

1: Estimated coefficients were for the categories shown with bold (female and duet).

2: 0, male produced no song during the courting phase; 1, male produced introductory notes but not the main song during the courting phase; 2, male
produced at least part of the main song during the courting phase.

Each coefficient was estimated from GLMM or GLM with binomial error distribution, and the significance of explanatory variables is indicated with

:p 0.050r
t:p 0.1.

doi:10.137/journal.pon€172655001

The occurrenceof duetdancingwasnot significantlyrelatedto femaleinitiation (GLMM,
p = 0.153)jndicatingthat duetdancingcouldbetriggeredby both sexes.

Althoughwe examinedhe effectsof episodeorder, testorder,and presence/absencd suc-
cessfutopulationsn precedingepisode®n femaleinitiation, noneof thesevariabledadsig-
nificant effect{ GLMM, episodeorder:p = 0.903femaletestorder:p = 0.099maletestorder:
p = 0.810¢experiencef copulationsuccessp = 0.093) However thereweresignificantindi-
vidualdifferencesn the probabilityinitiating courtshipamongmales(p = 0.027)andfemales
(p < 0.001).

Discussion

Thecurrentstudyrevealedhat mutual courtshipdancingplayedan essentiatole in matingin
the Javasparrow.Importantly, this finding contrastswith the majority of pastsongbirdresearch
focusedn vocalisationgi.e.,songsasprimary behaviourakexuakignals.
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Fig 2. Effects of duet dance and male song on mating succes s. Mating success is plotted as the
probability of occurrence (%) of CSD (A), mounting (B), or copulation (C) per observed episodes, depending
on male’s singing behaviour during courtship phase and the presence of duet dancing. Solo dance means
absence of duet dance (i.e., only one of the paired birds showed dance). Each number in (A) shows the
sample size (the number of courtship episodes), which was consistent in (B) and (C).

doi:10.131/journal.pon@172655.g002

In the currentstudy,weobservedehaviouralnteractionsbetweertwo oppositesexbirds
on first encounterfinding that mutual courtshipdancegduetdancespredictedhighermat-
ing successsdeterminedby the occurrenceof CSD,mounting,and copulation.Moreover,
theresultsrevealedhat duetdancingwasinitiated by eithersexandinitiator sexdid not affect
mating outcomessupportingthe viewthat courtshipin this speciess a bilateralprocess.
Whereagastresearchprimarily focusedon the adaptivesignificanceof mutual displays
exchangedbetweeralreadypair-bondedmalesandfemaleg20,32,38]pur findings suggest
thatduetdancingmayalsobeinvolvedin @matchmaking®%y mutually confirming the willing-
nesgo mate.

Althoughtheresultsrevealedhat songof malesalsocontributedto matingsuccess
(Tablel),wespeculatéhatthis waslessnfluential thanduetdancing.In manycourtshipepi-
sodesfemalesdegano showCSDsbheforemalessangor whentheyhadonly heardintroduc-
tory notes(Fig 2A), indicating that femalematedecisionsveremaderegardlessf the main
song.Thiswasstill true wheninitial courtshipepisodesvereexaminedalone(TablelB),
meaningthat femalesiot knowingtheir partner'ssongoftenstill showedCSDfollowing duet
dancing.Thisfinding is surprising,giventhat main songphraseshowsgreatamong-individual
variationin acousticcomplexity,and hasthustraditionally beenthoughtto beimportant for
matechoicein someEstrildid specie$39+41](alsosed10,42,43])Althoughour findings
appeaito suggesthat songis lessmportant asa sexuakignalin the Javasparrow,wepropose
thatdancejn contrastwith song,is particularlyimportant for close-distanceommunication.
Becausdavasparrowssingundirectedsongqd36,44],presumablycontributing to advertise-
mentdirectedto potentialmatesor assessmeumif rival malesasreportedin otherrelatedspe-
cies(cf. zebrafinch [45]), it is likely that songgprovidecluesfor matechoicebeforefemales
reachcloseproximity with males.

We observedepeateatourtshipdisplayson first encounterof somepairs(S1Fig), which
occurredwithin arelativelyshorttime (i.e.,9-h observatiorof pairing test).Aswetestecbirds
thatdid not haveprior breedingexperiencendwerekeptwith same-sekirds,theymayhave
beeneagerlysearchingor mates Accumulatedexperiencef courtshipswithin pairsdid not
necessariljncreasanating success latercourtshipepisodesHowever increasedxperience
(astestorder progressedyvasassociateith more successr mating(Tablel). It remains
unclearwhethersuchrepeatedeventof mutual courtshipand copulationleadto pair-forma-
tion or influencereproductiveperformancen this specie$46,47].Thisissueshouldbeinvesti-
gatedfurther in future studies.

In previousstudiesof variousbird speciesfemalepreferencdor malevisualdisplayshas
beenexplainedn termsof aggressiveness intensity (e.g. brown-headedatowbird [48], bow-
erbirds[49+51]),and motor performancge.g. manikins[52,53];reviewedn [5]). Onestudy
of the diamondfiretail (Stagonopleura guttata; an Estrildid specieshat exhibitsmaledancing
but not femaledancing)reportedthat femalegpreferredfastercourtshipdisplaydi.e.,afaster
bobbingrate)[10]. In the blue-cappedordon-bleuan Estrildid specie&nown for tap-danc-
ing courtshipbehaviouramongmalesandfemalesit remainsunclearwhethermating prefer-
enceis basedn tapspeed11]. In Javasparrowsit is difficult to determinewhetherparticular
dancefeaturesareadvantageoufor mating,becauséill wiping andhoppingratecouldbe
condition-dependensignalsof individuals,but mayalsobeinfluencedby the behavioursof
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thepartnerbird (S1and S2Movies).Mutual dancedisplaysaresubjecto synergistieffects
betweertwo birds, makingit difficult to determineclearcausatelationshipsn linked
sequencesf courtshipdancesMoreover thelink betweerduetand matingoutcomesloes
not necessariljndicatecausalityif both areconsequencesf mutual matechoice Careful
experimentatontrol of oneof thesevariableswill becrucial, thoughdifficult, for investigating
whetherandhow malesandfemalesaseheir mating preferencesn dance.

Overall,the currentstudyhighlightsthe necessitpf investigatingemporalcoordinationof
mutual courtshipbetweerthe sexego further determinethe function of the Javasparrow's
mutual display Becaushis studywas to our knowledgethefirst to investigatanutual inter-
actionsof Estrildid courtshipwith afocuson the presencer absencef particularbehaviours,
weusedarelativelybroaddefinition of @duetdance®Futurestudiesshouldexaminethe pre-
cisetemporalrelationshipdetweerthe courtshipdanceof pairedbirds,andwhetherthe
degreeof coordinationaffectamatingoutcomesin addition,determiningthe waysin which
duetdancingchange®vertime within Javasparrowpairsmay providevaluablansight,
becausseverapreviousstudiesof vocalduetssuggesthat the degreeof duetcoordination
increasesvith pair-bonddurationin somespecie$22,23].Althoughfine temporalcoordina-
tion isknown to signalthe strengthof a pair'srelationshipto rivals[20], thefinding that Java
sparrowsexhibitedmutual duetdancingwhenno otherindividualswerepresentindicatesthat
the primary function of duetdancingis for potentialmating partnersnot bystanders.

Supporting information

S1 Movie. Duet dancing followed by mounting and copulation.
(MP4)

$2 Movie. Duet dancing followed by mounting.
(MP4)

$3 Movie. Female solo dancing not leading to mating.
(MP4)

S1 Fig. Frequencyistribution of the numberof CSDg(a), mountings(b), and copulations
(c)/ pair.
(PDF)

S2 Fig. Proportion of female-initiated and male-initiated courtship dances, in relation to
occurrence of duet dance and CSD.
(PDF)
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