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Dawn song repertoires of tree swallows
(Tachycineta bicolor)

Andrew G. Morn

Abatract: | doscribe the dawn soogs of 18 male troe swalbres (Tachiomenw fioodor) recosdod o Sae sdes near
Wolfudle, Noan Sote. Mudes deliver daws wng each morsiag during e Soar hefore dawn, while flying clipecsl
pathe abose Bhowr nowt sies. These dann songs comntt of sy llables approninstely 0 15 5 ong. delivened every | 5 &
Fach mwde M » tooonded regevmonne of ong 10 seven ducrete ayllable sypes daverage 266 and may repeat cach ay lable
1pe o apperently tandom ey of Tares Defore vamching 30 S st Mowr wyilables cosld be canitaod on the baus
of St wrcIare im0 scvem ypes. with much varaton among rendions by diflerent maies of sy given vy Bable nype
Thvee of these wyllable 1ypos were very simlar 0 call soocs dhat bave specific wen 3t oer soscs of day . SyBabic types
were randomdy duinboiod among malcs and sfics s Ben specets aoiuer sylhible nipe. e persber o s Gach e
mogeated Caring kengih ), nor the nember of types 3 male v (reporiowne suel appeans B carty pankele’ sessapes of
sdverine swbe gualsty  Insdead. sy Pable oypes mup provade indivaival SHaactiveneo and varkTy I wOng sOgucnces

Résumsd  Ou trowvers k0 L doscripoos dex chants éoan & asbe par 55 mibles de |'Hirvondiclie baoolire ( Tackyc o
Mooder), b Ging saes vosues &0 Wolhvile, Nowvelie-Foone. Lo milicn Smotom Sour chunt chague matn 3 coens &
Iheure g préotde e bover du woled, howt o8 Tarand des vols ol gugues andecun & e sad. Con chamss w0 composem
de llbes dwne dunie demviron 018 o, domnen 3 smervalios de |5 2 Chagoe mifie posadde un réposonre & un & sopd
types deflirents de vylabes (2.6 on moveanc) of peel répeuer chagee Tpe &0 3 Table un sombey spparcosewnt aliatone
S forn ava do pesscr sa wavant. La plopant dos vyllabes pousent dre chiiiées o8 sept frpes & s bowt winiere of

hapae type donnd de ollabe our donn Je Gagon purmicuidos par s difrents mdion. Tronr & oo DPey wone res
sersblabley sun orn & appeh Qo ot dey Tonctaorn o igees & @ seties momsents de B powrnde  Las Types de o llbvs
ook MEpartis S Tagom adatcire oo fos AN resns mlics of onter Jon dfférents saen. Cher cotie oxptoe, m bes types de
wylaves. & e nomsbee & dmuanaonn S Rague type (oageour ¢ L siguence), M o mombee de types chamsds par on
mdlc (rEpenonc) ae somblest tranmmetine de message partnlier o fewe S de Lo gualad J'un e, Les 1ypes ¢
wlabees scoddent phanle refliner dvs dhmncnons i ideciion of aeter & la vardsd dam ko wiguences do chants.
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Introduction

The mumy differemt soands that muke v the songs of buds
can wsially b clnsifiod im0 a fow Sscrcte (1., qualita-
trvely dolisct) song Caporics. known (Sepeading on thelr
kg ) an song, phrase, or wyllable “types " Mary hypothoses
Bave boen proposed 0 explain the funcnon of Dew wong

, and all Bave received awppoft in Cortam Cases
(Krebs and Krooduma 198); Scaccy and Asdoraonm 1986,
Kroodsars and Byers 19900 These dypatheses differ mainly
acvording 20 whother they Sreat song catogorio themachves
of combinations of those Caleports as the most Important
sigrals s comesmicalnon. Soag Ccpories Memselies may
ho the mont important sigrals bocasese cach calepory hun 2
differere mscasing, of decame by singing the same song
categoey s a nival (Twoeg matchisg''), a termioey holder
sigrads ms ceadiness %0 defead e ierritory (Hom 1992)
Combunutons of vong Caleporics muy also Carry messapes
For example. 3 some speces, the Sander new wong Catcgones
are prosenied, the more Blely the sumper will inecract imer-
or intrascuaally; in othen, he moee song Calcprne 3 malke

Receivod May M, 1995, Acorpeod Laesury |2, 1998,

AG. Horn, of Banlogy . Dubosnse Universiny
Haldan, NS BH U1, Conade 10-mul: sivonard@ac 4 ca)

Con ) Zod ™ HOML - 00 (10 Prannd s Comads | gt e Cnala

can ung (2. e Larger his “repersoire sine '), the betier hin
chances of saractng 4 mute (Krebs and Kroodsma 19500
Athough obscrvatoms and caperiments arc B¢ most
direct ways 0 lest these Mypotheses, descriptions of the
--m-cn( Caleporics are critical. Relevam questions
bow differom are song casegoricn (withm ax well an
Mnn odvadaals)? how many song catepones dogs each
male wurg? and how are swoeg catcpories sequensced” The
AW ers 10 st SOLTEnVe st makes certan by puthows
more of ows llely. Foe exampie, of songs are e widely
Sared. Bey carnxt by wed 9 carry mpsages that will
bhe understood By & wide aadieace. if they are nx shared
with o Jeant some ofher indvideals, they canomt be wsed n
song maxding
The purpose of ths stedy was 0 descnbe 1he dawn song
pepersoire of tree vwallos | Factomets Bicodor). This ape-
Ot sg repenonne Is ineerasting for a beas three reasoss
Fast, sty somg s simspler Shan thone of mont ofher spoces
Mm:ho«mm-mumudmml-o:n
syllabics given every 2 3 4, delivered on the wing from jud
Nkmdanm;—nkrm&mlhcmhw'-d
ocebuton perad (Robermum of al, 19923 Song camogorws in
B apocaes would comunt of sylahle types rather Ban soag
of phrase 1pos. Troe wwallows mght Serclore provide
CoUMSIEUMples 10 aCcepiad Botons abost ropemores and
waging bohavior, whuch have bom developod saialy from



Mom
sudics on birds wih loager,

on offen moee compler songs
(Krebs and Kroodsma 1980), Second, ree swallows sag
2 corrpletely different song o dntthqulhdny

(Roberoson on ol 19925 The reasons for such specal ization
16 song strecure megM shed g on the functons of dawn
saging = Birdh pencrally, which arc still poorly usdervond
IStacer of & 19561 Third, the ree swllow is one of the
best sudiod specios  Noeth America (Robertwn of o 1992),
yeot he wrucrure of gy dawa song has not boen doscribed

[ cxammad theee song features that would hedp clarify
the functiom of dvwn wnging and of wag calcgones (n
this case, syllaMe categones) i this species. Farse, do tree
swalliras have syllable categones, and if so. what i ther
repencery wae Large repenowegs aoe toughe by soow 0
sl pricrueily feom femade preforence foe shomicr songs,
while small reperioires aov ted maisly @ terriory defonse
(Canchpole 1957, ber soe, for exampie. Read and Weary
1992). Second. aee wyllable cascpones repeatad 3 varuble
marnber of times, 1o form 2 host’ o ureg.” e @ species
that use the marmber of times cach weg cancpory s repestad
idrmg length) o a2 sgsal of readiness 0 isleract (Hom
199217 Thind, do males sond 10 share syllable casegonies,
o ey should if these categories huve widely recognuned
mesages oF ¢ wad s wag mashing”

Methods
T e sien (o Nedd beide 3 miver and fowe oechands)
wore withm |8 ben of Wollhalie, Nova Somta. Each wie contancd

29=00 west dones, aonpend By 1) - 1T qober mariad Mecdeg
poirs Peowoon 15 Nay and 14 Jonw 1 recondad 6 - 10 males 2 exch
w12 ol of 30 eveg 3 Den Gdsoe paradolc mcrophone and
& Matasts 3% cxocte recorder with TDK chrorsin Bas Lpe,
# & e of 040 ;. Thinees Bnds were everded defore
csbosion, 19 bty were recosded daring ivbason

Bepianng about | h before waariee, males viag searly costne-
anly. on e wng. bigh over B ned e dSVETY MNECT SO0n
Poond encugh lighe wan & wale, femades ware mever ughsad before
e ond of the chore, and no mone thas one wnger wan wes for
oach sirve nesl, o ferales probubly o st particopusc i e
o) L armivnd o o seie of vedight before the (v Sepan, en
waltod arownd dhe wady wie 0 3 croular pamh entd! the dawn chores
ondod, recording cach bard § encoantored for 2t deast S e, 12
Wpeon ety 00 sy Babies (soe hebore for sermansdogy ). Dvvng
recondaeg | noted v Dughe path of the band and vy eracTeons
wilh compeciiicn. Alhough birds wote passted and color-bunded.
1By Could ot adent oy ndevaduals becasse ey Tew hgh and
e lght was dom. Thavefore, 50 easare Bl mabes wave ol srpeat-
odly reprosenced i the sample, 1 ondy icheded burds that (/) man-
tamod Night paths thae were af fcast XA = apart of (1) were soon
W have son-overlappeng Mg puths o e nese s wesr revondad

Fambyned W o (i = 00 song) of vach male’s sy 2
dowrrnane scpenioine wie, wnng agth, aad wag o | ouad
Mam-mﬁudutm Berheley. Cand ) b 0
L 50 wongs o 10 apeed e 1 View somag ramn of Ihe ey
at varous swrngs. The soming wwd @ B Tguren is 312 posams,
wik high frogeoncy craghann

Termmdogs o as folires on “clommest ™ b o Comtmann sound
SPArEed fromn ofy sownds bry & sdeacr. a wyiladie s 2 et of
chormenes separatod from odher wach wis by 3 shonce Bt n govasor
has e kngth of the wt 3 "oot’ o cvdxr 3 wilbic or ae
ehomann. & o tabe ceepany”T ter Uayllebie et b oe et of
vy Babics dat appeans 10 be qual zasvely Shamcr from odher wch
scin. and & Toondtion C or hokea’ of 2 wylable catcgory 0 amy
partaondar ensenple of Bt wyllaie catepory

Males usually tegan unging abost | h beloes susrne and
stoppad by of shoetly afer sunene. During the daws chorus,
mades flow $ < 15 m begh, usaally Sollowing roughly ellptical
pains That o hedad at Soanst one aest bos (Fig. 1) Whaen males
alighnad scar or 0a e sovt Do, s every case m which they
could be siennfiod (1) males), Shey were the male of the pair
pesling of that don. Seven oun of 35 males porched within
20 m of ther home box dunng pant of their daws unging.

Duran song conssand of Joag stnngs of sy llables appeon-
muancly 015 » Jong, centered around 4 ~6 KHz. and gives ol
a g of 1.8 Each wyllablc conuntod of very short whistles

It (roe ose anoider. A Typcal cxample of one male’s
wagieg i hoan in Fg. 2. By Jookimg ot & vosogram of &
SONg SOQUIBCE (o lagaing to it a8 how spond), Pepetitions
1 stremgs” yof oo syllabde Tape and swaches 1o another were
cavly Sstagunhad. The whole st of wyllables that 3 male
prodeced could also Be soried o ypes. Syllablc types
&ffcred m Be rumber of composctt sousds and doe) the
Grecton of freqeency medslation of component sounds
fup, dows. or bath. Fig. 3. Witken sylable types, some
componene swoends somctancs differed slyghtly @ foguency or
in their pamers of froguency modulanion, but (by &fanon)
wyllable types dad ot inicrgrade.

Recorded repermoe sae was By sotal sumiber of dacrete
Catepones of syTahbes (sy ladie rypes) that & male sang Plots
of the mumber of acw vy bl types encounicred agand the
marher of sy lladles recorded beveled off Sor halt the buds by
& syllabies and Sor all Bards by 18 sy llabes. the mesn of Shese
phots levelad off after 13 wyllables (Fig. 4a). That s, a3t mest
14 syllabdes Dad 10 be analyzed 0 Seterming roperones s,
laralyrad 41 ¢ 2.7 ayllabics for cach beed (oniremum 14).
Reconded ropentows wae ranged from | % 7, weh & mean
of 26 (Fig. &)

Sequencing of syllables
The mareher of tumes cach syllable 1ype was repeated before
a wwilch W the neat (e, drmg length) vaned from | & 20
@ Birds wih at least two vy llables in their repersoire | revied
whcther wring loagth was raosdom by Compurng the obnervad
sumber of srings with that cxpeciod by chance, By restrict-
ing the asalysis 1o Birds with rwo syilable types, | could use
e capotad valee pyes for Bie Russ st (Tayhor 1990).
Strings wore no Josgor o orser han gypected by chasce
(odscrved sumber of siraags 12 ¢+ & 0 expected 21 ¢ 35,
paired ¢ ~ 063, df = K p = 0.55).

Neiher masioum stning agth nor reconded reperoire
sure win coerclated with song rae (r, = 023 8 = 15, p »
OWandr, = <008 n = 15, p = 068), aad none of thes
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Fig. L. Flighe paths of cight mades ot dwe sversade sae. Cuclos sepement most Bowes, semiers
eanify Sosey where cach malke neviod, and P indaianes that B male weag from 2 ueghe

perch dmales & and § g only o peochen)

Fig- 2. Socogramm of mese wccowive wylablos from coe male's down ungmg. B rew wyllable Gomcparios are labwbed A7 and "R

g Ly
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theee vanables dffered between tinds recorded before veran
durmyg incubation (f sy, &f = 17, p = 0210,

the renditions given by different males vaned widely. Nooe
thebess | was able 0 son them o woves categonies (Fig. S)
scooeding 9 whether they possessed cenan charactorisics,
which arc lised below. Some categorios appear 1o be derved

U h oy

¥y

B “ B - B

froes other call poses in B¢ tree swallow s vocal repenosre:

1. Ohip sotes. characterined by one oF two senes of a leas
theoe abrupt, dowswmard, lincar frogeency wwoeps given
in rapad secoosson, Simelar in wrscture 0 tree ywallow
“ontact'” sotcs (Robermson et ol 1992).

2. Chevron noten: characecrisod by at least cme chevron.
shaped sound. 1¢.. & nooe That rises. Ben adeupdly changes
direction % fall in frogeency.

3. Sweep sotes: charscuorioed by at eawt one wend



Lol

"\

Fc

LI T .
) \ oa

pnE v jo oussaxie qgmss e g



Fig. 4. Ditermmuion of seperionre sae da) Moun marnber of
acw vy flablc typex ercousicrod verwan the samir of
aaBiaes soconded (m = 1| males i, e howaoncsd e shows
mean wpenioie v for Howe malkos. 1M Meoogren of
peraeday uaes of ¥ I males w the woady
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o | — |
1 2 3 4 3 . ’
Raperione s2e
s, them i froqeency, usaally with 3 less abrupt
ransiion than calegoey 2

4. Gurgles. ot least sin very shorl unscotmectod sousdsy
groen rapsdly and abormeting hetwoen varkous high and
low frequescies. Serelar 12 wrocture 1o the purgie n the
“pheasure” call (Robenson ot al. 1992)

S Froguency drops . characnerined by few (1 —4) componen
soundh, at least one of whech drogs in froguency by at keau
2 kHe

6. Short noten: vyllables whone componcst sousdy appear
0 share characiermtics with any of B¢ above aylfables, e
which are boo short 1o be placed urambiguously into onc of
Do NPT
7. Viootes syllables that fall then roe m froguescy. is a
more Incar fadeca San catepory 3, very obviosaly dorived
from the “snnieny”” call Robertson ot al, 1992).

dud act differ wi n their dninbation
acrons sies CTabde 1) The sotal member of males having cach
syllabide nape abo Gad nox signaficanely Sf%er from random
Spocrfically, ¢ mumber of males baving cach wyllable type
it 2 Jop normal disridonson (Tadde 1), which means St o
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Table 1. Nurbor of muboy 2 cach wie that had
cnh sy llibie T @ e epenoe

i
;

S |

e
-

Ove 160 L]
Teo 19y o
Theoe %) 4
Fose (%) s
Fove 14) 3

Toe* > DR | B

S M- A
O e b s
o w Qe >
LR P
MA—-mD
® NWeaDO0wiw

-
-

Nate: Ny @ pareaihiees dhre e marinee
ol msden tromdind o e b e

"Daardanon of oylabics among vaen 4 = 2400
Hedpaah

The shumdane of s labies 14 o by sorend
Lrdidwam brgtivees i by fent mloe v Ve
undence (Hore and Pl PN N = 09T &8« | 5.
ro= 00

sylladles were caher paricuiarly common of parmsularly
rare. o least acconding 1o Bis peclisusary Cnsificatos

Discussion

The ressdts show Sforem panetrs of two levels of wong
vanation @ troc awallow down song. Withis mdividaals,
syllables could B¢ canly classified im0 & repenoore thag
spparcody comimald of two or three discrete vy llable types
Borwoen individuady, vyilabies cosld be clansifiad isto types,
Bat there win hogh variation among renditions of sy Table
types sang by different mdividaals, Baned om mry prelammary
claefication of syllahle types, sales showad 80 iendency
mchade particdlar wyllables in Bcir repenioere of W huve
sylables that were similar o Done of malkes @ nearby sim-
wones. | will discuns e fusction of dawn singing in ree
swallows in geseral befoee terming 0 e particular fancton
of soag ypes.

Why dng at dawn?
The fanctions of e dirwn Chorus are sot bnows (Stakoer et al.
1996, but several fanctions are uslibely s tree swallows.
The dawa chorus s pIiven Broeghous e Incudation penod.
making sy Mypothoais ivelving muse gpuardimg o mane
amracton enkiely . Arhough females could Mave heand mabes
when they passed bry the set s, males followed rostes that
wandcrod far from the acst boa, wo the male’s made is prob-
ANy not the primary tanget sadience. The dawa chorus does
not bepn entd pust befoee laying, afor nest siles Bave been
selected (Roberson ot o 1997 porsonad observation). Thas,
dian singng probubls docs a0t serve 1o esablish lernilories
However, dawn ungmyg may help mastam tormsones
e they are esadlishad. Males Bew in roeghly elliptical
paticrss that included Sieir acwt and onc or more ofer newt
boxes of cavises. The mam beaefit of defending addtional
el Doacs muy Be AIracting & second make | Quensey 1983) oo
providng utes for senesting in cane the find nest » deprodated
(Rende® and Robortson 1999) These denefins are Jiels o be
most enpoeiast afier the firsd fermade o setiiod and oo cpgs,
which s when most dawn wnging oocun.
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1= commbunation wieh the datinctive syBables of each male.
this Night pattera deliscated areas occoped by &ffcrem
males moee clearly thas e more ervatic, slent Mlight pat-
neres soen durang foraging Lter o e day . Burds range qune
widcly dunng the day, often leaving neting aceas altogether,
o bedore dwan may be the bhost chance for mades w0 mark
Welr termories. Before the eaviroamest bocomes nony and
foraging competes for advertining time,

In tree swallows, dewn song employs differest sy Bable
fypos than day weg (Robertwon of ol 1992 unpublished
data). This specializaton o strucoure mighs ssem from differs
esces it the fusctiom of duwn and &y weg. Duy weg
appoars 10 ho wed manly B e ractons herween pair mem-
Bers noat the sest site (penonsd obscrvation), and tercfore
likely han 2 imderseaual fanction, s contrast to the sy
ol intrasenual fancton of dawn song. Thus. in tree swal:
bows, 23 | muny ofber spocies (Stakoer ot al. 1998, dawn
unging appeans w0 be specialiaed for a territorad fusction.
Expenimensal sests of these spparest spocalzations (e.g.. by

playback of dawn veran day woag) may be 2 prommaing way
W solate the function of the dawn dhoves.

Fumsction of seag calegories in tree swallows

The apparently small size of ree swallow repermowes, along
with the low varation in ropertosre siae, swugpest that they ase
wnliely o be the resalt of “rumaway T sevid selection by
fermnade chonce. Sech selection would probubly met stabelize
repertoene saes at oaly two or theoe wyllabic types, wlew
femades preferred small of innermediate repenoire sizes. The
beat evidence of slection for claborate ungng

theough fermale chokoe, homever, comes from binds with
mach larger repenores than tree wwallows (Scarcy end
Andorson 1980) For sumiler roesons. Teponairg size prod-
ably docs son advertine male gualty . In several spocies with
more claborale somgy and repertores, Jow-qualty mules
megh ook be able 10 aflond e costs of learnisg of even
prodecing more soeg hypes (Lambeechin 1992). Such conta
probaily do not apply In tree vwallows, with Seir shomer,
simpler songs and smalier repermoires.

Syllable types probubly do not carry difforent mewapen
First, Dhey are mod o maped soquence (0 1he same Circum
stances, and w0 do act cach carry datinct information about
what the sisger s doiag. Second, they are not widely shared
among individeals, and w0 cosld net conform 10 & ared
code. Nor are they liely 1o be sod in soeg sunching, both
hecause of the low sharisg o gencral and because ere was
mo kendency for males at B¢ wme witg, | ¢, males that maght
have moee reason 30 be able 1o masch one anather, 10 share
sylladle types

String ongth also s sndikely 10 CarTY BNSE. um
soegburd spoces, m'::kwmlme
readine o e scvsal mvicractionn {
lmv.lwumuummdndunwﬂkkn
detad 1o relate # 1o their song paticras. However, prowemng
thae males would send simdar over the Mhs sege
meats of siaging that | asalyred, | wosld expect string leagth
0 say shorter o longer over ahort penods of tene than
expeciad by ance Imicad, string leagth was randos over
these tirme penads. Strg length also did not corrclate with
wag rade, ax one wosld eapect if = advertised the smper’s
feadiness 10 isleract

Can J Jooi VoI T4, 1856

I syllabies G0 mon have Sifferent meanings, are not ssod
i mutchod cousteniagng., do not advertae repertoire wiae,
or ugnal varying snng lenghis, what is Seir fanction’ Ore
ponadilay that has st boen comiderad s that sy llade reper.
Sdres are an epphenomenos of wictos for adivadeal da-
LCUVERess. l&nmm»&uwm&d
ferrmonics, as the patters and Soreng of dawa Mights sagpeut,
cach male’s soags Bould e datinct from his nesghbor's.
vareos bovwoen males and Soecroase soag varanon within
mades (1€, make Teir sOngs Mre COMnusIent in srecture)
Having a socond or thand sy llable type might add redundascy
10 T indrvideal Jistcuveness o add vanety 10 the song
soquence overall,

Song camcgones may be defined in &foreme ways depond-
ing oo whal characters are used o &fine ¢ s and on
the relative weaght given o istra- and imer-individual vana-
1hon 8 song sarecture. These varnous Classdioanons may all
be relevant to Be Nrds Decamse Gfferent functions sight be
served by different levels of vanation (Moes 1992), The real
test of anry Classafication s 1o play somgs Back 10 B¢ Birds and

sec whether they recognine the wame wag catepone we do.

The rosalts of the poosenn wiady soggost thae &wn song
m lree swallows serves muenly o lerridory defeme, and
1 have sugpostod that song CHegores mipht serve 50 praduce
vanety asd individusl datisctivencas = this sggeal. Playback
capermests are anderway to teat whether the Birds them-
selves recogaize syflable types and wheder they serve e
hypothesined functioss, and il wo why e fusctiom wem
0 require whae appear w0 te categorcally disnnce, rather
Dan graded. sgsals
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