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Abstract

¢ N -
Dialect différénces were fOind in primary song of malg

* Savannah Sparrows (P. labradorius) from 10 differen

51 L= \
breeding localities in Newfoundland and -the St.. :Pierre et
Miquelon -Islands. Sonograph’ analysis reproduced-riote types
comprisigg primary song iinich were entered " into a  cluster

analysig *to detemine similarity in song among:t different.

brseding localibies‘ g Smogr‘aphs
e&tlin&s

Fof. vccs;lization

t‘r‘om

and fledgll.ny reveal thah some note types

comprisins Pr ;ry song and male ‘aggressxve notes develop 5

-and begglng notes of juvenile birds. Homology
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Introduction

« . ) "

Communication as defined by'Green and Marler (1979)%.is-

a "social event," comsisting’ of "the transmission of
infornation from one animal to another." Animals’ have
T ovolved displays  that *maxinize . the provability that
information would be' sent, received and procgssed by
conspecifics. These displays belng clearly distinguishable .
from each other and from exltrsneous stimuli, have provided a
mechanisy 'ror*"eehu"ibgicér"‘um'

fon®  (Konishi. 1970).
Behavioural isolahon on s‘reprodun Ave level has restiicted
g flos £ those menibers of & pdpulation’ \\Ehat e gple to

 transnit and decods information about “species’ identity,

(Emlen 197], Green:and Marler

. sex; sexual readiness, etc.

i§719). Many malé passerines r resenble the,fenalés | of their
“pecies ' and rely more on-vocal displays than' other forms of
omlgicabinn (Pettingill 1970).: While conducbing an
in;énsive 10 year study of Myiarchus systematics, Lanycn‘
(|‘963; 1978) found that visual cues, plajed. little if any

role in species recognition. -

Bird sorig 15 produced by the :yrxngeai omnbor;ents of
the ‘avian, respiratory apparatus (Greenualt 1969) which are
: innervated by the hypoglossus nerve (Nottebohm and Nottebohm ;
1976; - Nottebohm et al. 1979).. Dialects describe consistent

.structural ‘sinilarities in primary song among. conspecitics’

' trseparate breeding localities with potential to interbréed.
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(Marlek and Tamurd 1952; ttebotm 1960; Lemon 1975). Ven
these  locatlties are’ distant eriough ™t prievent. ’ i

» interbreedfag, géographic variation is used to exslath sopg, | . T ¢
differences (Nottebom 1969). The existence of both' forms of ’

. ) song variation has been documentel in many North® Ameriean’ . “es

LS B . 3 . . % .
speeies (Lemon 1974; Baker 1975; Kroodsma 1975; Mundinger . .
1975; Avsry and Oring 1977; . Baptista '1977; Bradley. 19773 .0 . :
Bapt.ista and Kify 1980; "and South Anerica (Nottebohm 1969; :

—197& King lQ’TZ)‘Eu?‘op’ixn (Hunter and Krebs 1979, Slater

 Ince .1979), African (Payne 1978) and New Zeaiand birds

S (.Venkins 1977> “Dialect ysrim:nm has also ‘been: ddouménted . -,

in the mechamca].ly produced wing-song of tl’\e Flappet Lark

(Mirsﬂ'a rufocinnamomea) (Bertran 1977, &

There has been mich di!cusslan Mt the reproductive’ T

- significance - of  regtnal varimon in primary song. -
Consi:bent simllarnies anirig’ song pamrns of individual’

within ‘a given’ breeding losality whick are different.from .o
~.. conspecifics of other breedml lotalities may serve as an’ ’

- - intraspecifiq  isolating mechénism -, sllowing raptd o

colonization . of " different " habitats (Nottebohm 1959)
“Tre %ad (1978) argues “that, song dialects se;ve PN genetlc

marke

slgnalllng kin assoniahioﬂ, and possib* reduced

aggre::ive tendencies ber,ween neishbwrs '_Females mgh; 3

" (Baker 1975). Saddleback ‘males




T R " birthplaee- “which  vould mininize breeding  with

“bgrds.

mxua!. selection auch um.

song lenrninl 'me dh.lect pl'm is videwread ncns
Its role in; rq.roduetlve behuvlour differs among

z . '_have bemoburvedby.venhns (!m)wmgrmmmu

close

‘affect - female choice but’
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- ~relatives.
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Lhe form.-of vocal characters (Lanyon 1969). The importance

of vocal ‘characters in taxonomy has been amply demonstrated
by Lanyon's -(1978).-revision of the Myiarchus t‘lycahuhers,
Winkler and Short(: B) have also emplcyed vocal behaviour

in their “study of: Pled Woodpecker' systenatics. Baptista and
" Kihg: (1980) have . recer ly < used  song | dialects : of

White:droumed: Sparrcl:u‘ (zoniotrighid: ‘leucophrys ﬂ) in,

g the ition of presenb

- of dialect syabem.! 1n'migrat.ory speties can'be ‘employed  to

trdce”, “the , origly of Anvading populations  (King, 1972;

2
Mumﬂnger 19755 Baptista 1977) and wenmy wintering
grounds of breeding populamns (Baptista 1977).

L In the: present study song dialects in Savannah' Sparrows

(Passerculus sandwiche is labradcrius) yiere; 1nveshgated

» and ccmpared with those of Other related subspecies from an

evolutmnary perspective’ to - generate’ a “hypothetical

Krabs snd Kroodsns (1980). point. out ‘that a nlnnber‘ of

‘migtjatnl‘yv— subspectes east of the Rocky Mountains.lack song

©'dialects ‘which ‘are evident :in their sedentary estern

subspectes (4.0, u. 'cnecmsr.,'ws‘l, Ak ”Supplement 197‘5)' .

Bradley”, (1977) . ‘has reported song dialedt: 1n. Belding?s

Savannah Sparroﬂ (. s. baldin va sedentary

.from f‘cur %

andwichensis | is :classified into 18

refugia i alated during’ meiswcene glacwtmn‘ e study ..
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subspecies (P. 5. ssp.) in Ontario and Nova Scotia. While,
" Chew (1981) did not specify the subspecies he studied, the

breeding range of these animals fits the description for P.
8. savanna described by Balrd (in Bent 1968) and will be

referred to as such when ccnnpared to the ugher subspecies.

5+ ldbradorius is a‘migratory "dark raceh breeding in

7 4 o) :
eastern. Quebes,  Labrador, Newfoundland and the St. Pigrre

et mquelm Islands: (Peter: and Burléigh 1951).  The primary”

. concern. of | this sbudy was to: assay. dialeet dlffermoes 1r|

‘Savannah Sparrows from 10- differen\: breeding cwmunities in

Newfaunﬂland St. Plerre and Mlquelen Islands and then

e campare dialect Behavisir “betueen ey oy vebeis ssdnbary

P.5. ssp. x

Singing males vere recorded on farmland on the Avalon
Peninsula and nearby islands in Newfoundland, Isle-de Grand

Miquelon and Isle de St FierreA Sonographs Here reproduced

fxom  field Fécordings, arid” individual ‘note ~ types. were
assigned letters of the a1pnabet._ Scorés on the sb:ence or: .
présence’ of note’ types between songsters were entered into.a’
cluster anaiysis ‘which produced "clusters of individuals

vmmilar to each’ other and different from manbers of other

clushers.v ! : ;

Othercon 5. of ‘the vocal repertoire (e 8.y wmsper
song,. call ndtes) and”their _ontogeny were mmed under -

natural conditions: Juvénile birds - were. “recorded .in ‘the’
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. nest’ at different ages nloru ‘with fledglings found feeding o
in, family grwps mltiple functions of the "chip" hote of e

. labradorius were analyzed® and varisbles discerning its
. context-specific nature are discussed and compared with
three other Emberizine sparrows (Dark-eyed Junco, Junco

= o Ao

hyemalis; Fox Sparrow, Passegela illaca; White-crowned
Sparron, Zanotrichil uu‘mm‘ irys) " and one” 'Tyr:rannld_
_nycaw\er (Dusky - Flyoathier, 'émgmonax
E Reproductive’ displays’ and athe.r vodal t.rams of Pl s

Sberholserd), PR

~ Labradorius’ and 1ts hulogd 5 Within the Biberizinae’ are

discussed.

&,
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Male Savennah Sparrows were - recorded singing at the

i following  locations in. ted 151
CHBOTN, 5247H), BellTsland (473N, S258W), Cape St. nar:r
(640N, - SHIA), “Cranbertatns - 73N, 525TH),  Flatrock
" CH7uaN, 522W) ; Kilbride (NT32N, 52050, -Little Bell | Tstand
) (4T3, 52580, and Trinity (1822%; 5355%7) and fron Tsle'de
¢ _ Grand Miquelon - (47028, 56200)  and sl de st Plerre

(UGATH, S617M) " (Figure 1). The mmbier of males and songs
recorded per region’ are listed in Table I. ¥

Data Collection and Analysis

\

Vocﬂl behlviuur was recorded h‘em Hay throush August

. (see Bppendix, K), 1980 - with a Uher 'llJOO Report Stereo at -

19cm/sec, using a Dan' Gibson- Electronic Parabblic murophnCe
/200, Samples of primary. song were;recorded from males in the

i 10 locations"listed aboye' during * early * morning—~(0400-0700 * oy Banes

/

hr), when $inging intensity was'at-its peak..




*“uhere- Song’ Sampli
- Bell Island, C

E -- Flatrock, F
s Ias

st.

pe St. Mary's,

Pierre, J'w~ Trinity.
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Map of Savannah Sparrow breeding locshties ;
Baccalieu Island; B~

Chanberlains,

D!
Kilbride, G -- Little Bell Ialand H
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+ “catalogued. Age deberminations were based o
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Other components of the adults' vocal repertoire were
monitored throughout the breeding season’(i.e., call notes,
flight song). Two groups of four nestlings each were
reccrded at 1-3 days old and a group of four 6 day Dld

neshnngs, sometimes artificially stimulated b‘y‘ depressing

the nest in order to elicit food. begging was recirded also:
The.. vocalizations. of /tuo . age groups’ of fledglthgs, 10-15

days old and 15 days.| us, totahng 9. individuals were also

b

and grawthf asiire imn Threlfall and-

Cannin&s ‘(W?g).‘ Ten to 15 day. .old i’ledglings 1acked
rectnces and iwere: incapable of sust.ained “flight.

Recondmgs or a- Dar‘k-eyed Junco  (Junco 'co hyemalis) also

lacklng rectrices, were made and cu’npared with simllart aged
P. 5. lébradorius. Sound spectrograns of song and call:

notes were produced by. Kay: Elemetrics 'Sound  Spestrograph

(703m), uide band setting.

Baptista ' (1977), ‘Bradley’ (19779, Williams.and MacRoberts

The' terminclngy * describing, bird : sonk. “émployed . by

(1977), Lanyon (1979) and Baptista and King (1980), (Lemon, ~

personal  communication) has béen condensed into' the

following terms ‘which' will _describe = and illustrate

differences in Savantiah Sparrow song. - Note!- smallest unit? .

of song.  Phone - riote variantwhich differs fron the. basic

- sbructure of.a song note but i distinctive enough to carry

the weight of a separate note type in cluster
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analysis. Buzz |- longest note in song appearing towards end;
| : o
" of song, precedes terminal phrase. Phrase - defined series.
f notes 1 f ; @u\/ f (
of notes \forming a seo of song (i.e., introductory,
sy forming song y
middle, buzz, te\Jyminal trill). Song - temporal grouping. of
.notes aluays Uttered together with a distinguishable
) | p
superior melodic quality uttered in bouts.  Song type - .
pe A q“ a{ ng  type
permutations and | combinations -of not&s within a Song that

make it different fromother songs.

A song notie éatalogié was developed with différent song
note types assigné@iet‘teré of the:aiphabet, (A1 sorig note
E¥nes, regardless’ of ‘Geognaphic. origin, are shown in Figure
2).\' Pat‘tém‘s‘ b‘ note types within sbhss’é. were. then
trenslated into alphsbetical ‘formilae, and three cluster
analyses “weré then| performed ori the resulting formilae to
determine clustering|of note types in the areas. exémined.
In #n egglabertive loluster snslysis,. indiviguals are rdted

on' the presence (1) o‘f abseénce (0) of prescribed - variables,

(Everitt. 1974). Presénce or absence of sorg note"types ‘Were

A variables in'this enalysis. They, are -assigned ' clusters

based on similarity coefficients which measure reiationships
béteen  individuals |based G scores for each of  the
designated variables, . A-distance or similari\:‘y matrix

pairs
X3

contains similarity |measurements for . sl of

individials. .*

e




s Figure 2 - Song note uatalogue, ‘tracings of differént song

nous "a...z" from.3ll'songs sampled. The harmonics of
: song notes uith t‘reque lesvabove 8000 Hz are not « 58
shmn in this figur were not judged to ‘be ’ .
crucial for song nobe 1dentiﬂcaucn

e W ARSI






* Cezanowski-Dice coefficient.
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i

The group average method was selected n_»am\&ner'

agglomerative clustering techniques because it computes
distance between all pairs of individuals of different
clusters (Everitt 1974). Tne scores "a,b,c,d" reflect four
possible comparisons between songs of ‘two males for each
note type (or variable) within, their respective songs.
These scores were then entered into coefficient formulge.The
coeffiecients = used. - were' Jaccard, Cezanowski-Dice and

Correlation., The formulae for ‘each coefficiént are” in

Appendix B...Jaceard's coefficient;ignares negative matches

(abserice /- of " noties, ." in. ‘both' individuals)’ ‘as . .does

The’ latber ‘coefFicient doubles

the Welght of positive matches (notes ‘common. to- both

indiduals). | The resulting tree diagram or -dendrogram

represents fusions of sampled males into alike clusters over

successive similarity measurements (1.00=100% similarity).

Signal differencés can be illustrated. by comparing

1
designated parameters of birdsong (Green and Marler 1979). °

Five metric parameters used by Baptista .(1977) were: 1)
total notes per: sorig;,  2) total different note types: per
song; '3) song “duration; 1) minimm frequency and 5)
naxinuh fréquency  wers -used in conjunction with cluster

analysis to assay dialect differences.

i
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Song.Pefch Selection F

Data on substrate type and height (mm) of ~song perch
were taken for each male recorded. If a male used fore thah
one perch, each perch was measured and included in the

analysis. Forty-five male Savanah Sparrows sang from 70

perches.  Substrates used included spruce, . bulliushes,
fenceposts, . rock,: ground, tussocks etc. Use of particular
substratesis deseribed in percéntages: - Per’ cent use . of a
particular substra\'.e ua'_s calculated by, dlvidmg Ehe‘
1ncldence' ot substrar.e usage by- the total 70  song * perches.
Différent’ substrates ‘were breated individuily for o average
helght analysis. The ' averagh ‘Height. per substrate was
caloulated by suiing perch heights for  glven substrate
and dividing the ensuing total by the: inciderice of perches.
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g Results

‘The ‘vocal. repertoire of the Savannah Sparrow is divided

mto m major. group:,

eoiat’ s egll, " The essential

'rerrmrm calmg
t.erriﬁzm1 mu usually- xnvolved at least’ ‘one -(and more - -

Gmh'mtatlm betueen

* - ‘often two) of thred different mm.aum (nguru 3% ﬂ)
A1l three calls llare oburved during interactions invnlving

the expelling of an {ntruding conspecific from a previcisly
oy, 1 Gobiel ('mo)d ribed 'a "flight song™

Brndley (1971)

,rererred w this cawlex

A‘auuwl ied by i« visual dlsplay in mghc. wammdland
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.
R
~ Figure 4 — Adult call note of annah Spl

5 s 3 territorial (chip,buzz) and alarm (cmp, chink) calls: . Ey
X

. X -r i

ok . ® -




TERRITORIAL

ALARM
N chip " burd chip _chink. - . "
RS, | | H 1
oT , ) .
ot ‘ S5
kHz _ : »
44 L f(
il < ‘ : L
b ; :
i L L]
I 1 1 5
. . 05 1.0 N 1 5.
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flight and also from song perches. The frequency range of

the Newfoundland male is highest in the beginning at 9000 Hz

terminating at 2000 Hz. The duration of jm; vocal display
in Figure I 1s 1334 msec. This varied among birds, probably
reflecting differént levels of individual motivation. 2)

' The "psst" of "buzt" (Figure 4) note, observed by both
Gobiel (1970) and Bradley (1977), was given and directed by

the territory . holder st _conspecific intruders into. the
holder's territory. Tre duration of this. call was 144 msec
yifth 2 low frequency range: of 1700-Hz to 4000 Hz. °3) Thx;..‘
buzz note was often given in on junction withi'a Ychip" call
(Figore 1). Gobiel (1970) desoribed -this call as a "tsip!
note which vas vocalized less frequently than the buzz aal.
The stick-1iké structure of this note covers a frequency
range of 4000 Hz to 8100 Hz and'a variable duration lasting

10-46 msee. ' :

Alam Calling - Tvo different call notés were recorded
upon, approachiig . either' an active mest ror’ a group of -
fledglings. Figure 4 contains the harsh "chip" note also
cbserved by Goblel (1970) and Bradley (1977) and ‘a Softer
Mohink" note. The former call is identical to the
. sggressive ehip"  call - observed _ during territortal
confrontations. aradley‘(ww) comented: that this  note
" occurred ina variety of different behavioural Gontexts and

was also given by bobh sexes. Bradley (Ig]j) sugges‘ts that |

§
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this call signals to other conspecifics close proximity of a ¢

predator which concurs with observations from P
labradorius. Unlike the "chip" note, the "chink" call was
given only during nést spproach (see Figure 4). Tais call is
probably directed touards .the young nestlings, signaling
approaching danger. Nestlings could not be recorded and
remained - ‘motionless when adults gave .this call, but-
nestiings could be artificially stimilated to food .beg by
Vibrating the nést and were easily reéoréédehen the adults”
vere c}.tpping hearby.- “The’ "chink_"‘ca‘ll had & "v' structure:

uith 2 ‘small freqiendy range of 3700 iz to 4900 Hz and [

duration of U6 iisecs

* Female Solioiting Call - A series  of rapid fehip" .
notes’ were recorded from. a Chamberlains preceeding
copulation’ (Figure 5). TAis call resulted. in-Four mounts - by
her mate and sustained mountirig of this nature oceurred only
after the fenale gave this call.. Tnis ‘rapid burst of
"ehips™ by :the fémale solicits copulation from thie male.
Individual notes ‘are short at 5 msée and range from 1900 Hz

. to 8000 Hz...
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Calls of Three. Other Emberizine Sparrows .

Vocalizations of three other Emberizine Sparrows,
Dark-eyed Junco, White-crowned Sparrow and Fox Sparrow and a
Tyrannid f1yoatcher, Dusky Flycatcher, were recorded during
behavioural contexts similer to Savennah Sparrow recordings. -
The purpose of this was to deternine similarity in structure
between vocal ‘displays . with the same behavioural function

among closely and distantly allied passerines.

A ‘.chalil.aticn resemhli‘ng the flight slur of the

" savamah Sparrow. was given by & terrritorial’ Dark-eyed Junco
male during a territoris_l confrontation with ome of its "
neighbours (Figure 3)‘4 The flight slur of the junco lasted
1455 msec Hitﬁ a frequengy range of 986 Hz to 9000 Hz, which

Y was 1093 Hz greater (in range) than that of the Savannah
Sparrod.  However, the funco vocslization was got

accompanied by the visual wing display observed in Sav&xnah

Sparrrow males.

. Blacquiere (1978) recorded "check" calls from Fox

Sparrous which were employed in various behavioural contexts
N - and  servidy © dletieit  behaviaEal functions,  e.g.
; territorial sggression and alarm (nest approach).

\ . B
| : \
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Figure 6. -- Alam "chip" of four Emberizine Sparrows (Fox

Sparrow, Savannah-Sparrow, Dark-eyed Junco, White-crowned

K $parrow and one Tyremnld Flycatuher (Dusky Flycatcher)
\ipon approaching a nest

SR A AP
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1300-8200 Hz, lasting 23 msec. Approaching the nest of

i
|
The “check" call (Figwre 6) has a frequency range of '
« jinco and White-crowned Sparrow induced vigorous alam ‘
chipping from nearby adults in both species"(ﬂgure 6). |
THese calls also function £o warn conspecifics of predators ‘
and are similar’in structure to their counterparts in
Sevannah and Fox Sparrou call repertoire. Duration of this i
z slarm note . was longest for Wnite-cromed Sparrow, i msec, . |
followed by Fox Sparros,’ 23 msec, Darlé-eyed Junéo,  and
! Savannah Sparrow,” 9 isect,  The.’ duration of the Savarmh
; . Sparroi "chip can iast 4s long &s U6 mseo 'and ‘probably
S varies vith, the enotimal state ot the bird.” The freqhieroy ; .
! ranges of the Derk-éiyed Surico ad White:Grouned. Sparrow were © b
2000-8000 'z and 2500-8100 Hz, respectively. - Ranges of
Savannzh Sparrou "chip notes have been recorded’ at 3100 and

" 4400-8000 Hz. g

Vocal Development g

Nestling Call'Repertoire -- Nestlings'1-3 days old.were .
. 5 urtificially induced to- food beg by gently v(.brating the : g
st 4n order to mimio alighting of a feeding adult. Figure .

7 contains Sonographs of the first "peet-peet"
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g L i .
X Figure 7, -- Vocal develwpment of Savannah Spsrrou Prun
N ; nexu.lng to mdg,ung. 46 10-15, 15+ day:

: b g 5 i
L : -
- . _ * .

. . .
e A o . . .
Y . i .
. 5, 3
N —_— 2
~ T ¥
\ = y






[
L}

228

- . Page 24

(Gobiel 1970) of 1-3 day old nestlings. Individual notes

had the -highest’ frequency range of any within the species'-

repertoire at 8000-11000 Hz. The duration :of "a";ingie note
lasted 8 msec.. These call notes yere given ir conjurtion
with food-begging posture, gaping, and probably enhances the
red mouth lining as a "food target” (Pettingill 1970). for
‘feedirg adults. '

Nestlings 6-8 days old were similarly sr.imﬁléced and

nesmnes. 'wpe "a"-ranges < from 800010000 bz wibha
duration of ‘38 msee. These same "an notes are coupled
together in a Slur forming a on note of ‘similar mquency

range but lasting three tines longer, 12%msec.

Fledgling Call Repertoire;-- The vocalizations . of tio

groups : of fledglings, 10.15 days old and 15+ days old, vere

O3
‘ recoraed (Figure 7). A tbuzz and “ohip" call q\xite similar'

to. those Df adults, vierg given’| by “10-15 day old fledgllng:

while in filial reedxng gioups. The fledgling buzzh call
isa rood beg note’ which antracts teeding adults! This nate

ped 2 wide frequenu jirange of 3000—9200 He' aid Tasted 186"

edgling “chip" may matntain fital entact, 4n

feeding and other’ com;exw This iote 1asted 21 msec with a
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i
:

A soft "chip" call was recorded from 15+ day old
naag(_ums (Figure 7).myGobiel (1970) described a softer
variant of his "tsip" note which was given by fledglings and
adults. wny (1957) and Gobiel (1970) both suggested that
this note serves to maintain filial contact and later loose
flock contact in wintering migrants. This note had a small
range of 7000-8000 Hz, lasting 47 msec in P. s. labradorius.

Close inspection of the structure of this note revealsithat

A\ T
* it 'is song note "b"; common to all males sampled . °

V‘u‘nalizi‘tiun: “of - ‘anotHer ground-nesting specie;,’
Dark-eyed Junco, ﬁe also recorded for comparison A\.vﬂth a.
10-15 day old Savannzh Sparrow fledgling (Figure -8). The
Jjunco fledgling lacked rectrices as did the ﬂ;d;ling
Szvmndg Sparrrows. The junco gave two calls, a "buzz" and
schip wbich were.oth quite sigilar in strwhretoits .
Savannsh counterpart, The "buzz" and "chip" calls a!.so '
served to mainatin filial contact in junco family groups.
The "buzz™ note ranged from H000-9000 iz, however it was of
shorter duration (138 nsec). than the- Savannah Sparrow: "ouzz"

E (186 msec). The junco "chip" 1asm 1a msec \dLh a, uide

h"equenay r-nge of 1200-8000 Hz.
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2y Figure 8. - Calls of two Emberizine fledglings, Savamnah .
A B o o Sparrow and Dark-eyed Junco.
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Table I1 - Percentage ‘occurrence of note and phone. types
across all individuals sampled.

Phone type
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Prifiary Song

- .
Primary and secondary song are two types of singing
behaviour described by . Van ‘Tyne and Berger (1976).

Ifformation: encoded in = primary song includes sex,

vberr'iqgrlsl status, rep;‘oqucnvé state, .probubilibj of

r_espondins aggressively or sexually to conspecifics (Bnlen,:
1971Y." Analysis ‘of _primary song sanples from 10 ﬁéeedinq:
odmunities around esstern Newfoundland revealed . song )
structure varied among these areas.

These data show continuity in song structure within a
geographic region .v;hm: differs from song structure shared
by singing males of 2 different breeding commnity. Typical
prinary song of P. s. labradorius 1is divided into four

phrases:  1). introductory, '2) middle, 3) ‘buzz and- 4)
terminal  trill (Figure 9). Table TT cuqé,ainQ a distribution
of the note types withinthe song samples.. The greatest
number of diﬂ‘ermt note and phone types (23) oceured in the*

middle. phrise- ‘the leasf. va iation ocourred in the terminal -
trill uitn _a maximum of 6 diffarenb note types._ Secondary
snng of Savannah Spnrrrw males w111 be 'discussed, ‘later "in

bhls section.
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Figure 9 - Exi

e of four phru:é; of Savannah Sparrow
primary. song:' ' introductory, middle, 'buzz, - terminal
trill., v
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Location 1 chz‘m S:uomvn« n-.o.w. 3
Baccalieu Isl. (A) 1,3,4,5,6,7,8,9 2
Bell Isl. (B) 2,3 4
C. St. Mary's (C) aw ] ——
n:-aum:n»:u (D) 1 4 . 2 3
Flatrock (E) b : P — o
Kilbride (F) 1,3,4,5,6,10,13,14 .. 2,7,8,9 1,12

Little Bell Isl. (G) 1" =
Miquelon (H) ; 1,2,3,4 p—
st. Pierre (I) ) 1-158 =
Trinity (J) 1,2 -

* only one song type recorded for that area
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Individual Variation — A maximm of three different
song ‘types were found in & samplad breeding sib-population.
£11 males recorded had a single song repertoire. The song
type shared by amajority of the individuals for any given
commnity was considered the dominant pattern for that
region.

Table IIT 1ists the different song types for all study
areas and the individuals singing those song types.
Representative sonographs are found i\n Figures 10 (Baccalieu
Island), 11 (Bell Island), 12 (Chamberlains), 13 (Kilbride),
14 (Cape St. Mary's, Little Bell Island, Flatrock), 15
(Miguelon, St. Pierre, Tridity). Individual varistion
usually involved addition nd/or omission of notes from the
dominant song pattern.

An illustration of individual -variation within a

subpopulation can be :seen in Kilbride males (Figure 13, °

A1,02,43). The greatest variation occurred’ in the middle
phirase of the song with "gh", "aqq", and "rs" wocisns 5
- song types 1, 2,. 3, respectively. Baccalieu Island, Bell
Tal! Ao e thea ORI DN a6 where

more than one song pattern could be identified.

Dialect Variation -- Dialket variation was similar to
individual variation and most note variance occurred in the
. middle phrase of the song. Note types common to different

comunities often varied in their repetition within a song.

e
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Song fourmulae for each individual recorded are listed in \
Table IV. Data for the physical parameters described by
Baptista (1977) were taken from the cledrest sonograph
reproduction for each male as were noteg translated into i
song formilae. The means + sd for eath of the five
parameters are listed in Table V. Duninrnt song patterns
were song by a majority of individuals in ah area, variants

being sung by an individual or minority of ndxvx\puau.
' \
The dominant 'song pattern of Baccalieu Island was
"acbdrud/BBI/djkk" containing 9 different mote _tyl\ks and 12
“notes total (Fi@re 10, A1). This vas sunglby elght males
(Table IID. Tvo variants of this ng type ‘were
"habbbxibqlqlqlql/BKI/djk"  (Figure 10,| . A2)  and ‘
- "abcbdz/BBI/djkk™ (Figure 10, A3) sung by birds ten and two
respectively.

Two of four birds sang the same song type,
acbebgh3n1/BEBI/ jkk" (Figure 11, B1), on Bell| Island\ghile -
two others sang different songs (Figure 11, B2,3). ee
separate song types were sung by three Mlnm males
(Figure 12, D1,2,3). Birds D1 and D3 both lack ithe common

seven sang song type F1 "abbobxbx1bghi/BKI/Jkk"

"j" note of the te‘mina]_. trill. Of the 15 Kilbride males,
(Figure 13),

which was the dominant theme for the area. Five Sang F2,

. ' 4 k




- . .
& ) £%
g Table ¥,- Deseriptive Statistics for five e.nlnpol of 2
Savannah Sparrou Song. . g \ .
Location (n) o Notes 4 Note Types buratiop . Max. Froq. Min. Ereq.
Baccalieu Isl. (10) 1105 + 1.43 8.3+ 0.67 2.15 4 0.45 8030 + 8.3, 2342°s 589.2
. Bell Island  (4) « M.0 s .28 7.5 +71.00 1.94 + 043 .B050 4 57.7 2698 + 325.7.
=" cape st. Mary's (1) 15.0 9.0 . 2. 8000 2456 s
Chamberlains  (3) W.T + 1.53 2.5+ 0.36 2.50 » 0.36 . 8050 » 50.0 2828 ¥ .492.8 .
Flatrock [3) 13.0 8.0 e 8050 LT T S
Kilbride (15 1.5+ 1.00 113 40.98  2.67+0.20 - 8043 + 59.4 2590 + 292.3
b Little Bell Isl.(1) 8.0 6.0 - 1.59 8100 7 3008 5
Miquelon W) 9.5 0.58 5.5 + 0.58 217+ 0.13 8000 » 0,00 - 3036 3 453.9"
St. Plerre  (15)  13.14 1.10 8.0 ¢ 0.00 2.6,50.32 - ° 7986 » 255.3 2048 + 389.3
g . Trinity e 10.0 +'0.00 8.0 + 0.00 2.2 + 0.50 8000 3700.0 " 2108 +-3d8.0.
y r
/ ” e
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3 : ;
J-.‘ Figure 11. -- Three song types from Bell Island, B1, B2, B3..
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: . A

; _ - , :
Figure 12. . Three song tipes frim Chasberlatns, D1, 12, ', ) ;
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H
) ;
2 ¢ {
;i “
i-':.p._—e'u. — Three song types from Kilbride, F1, F2, F3. ¥
. .
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.~ One song type from Cape St Mary's, C; Little

£ Figure o
& Beu Island, E; Flatrock; G.
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Figure 15, —- One song type from Migquelon, H; St. Pierre,
T; Trinity, J. - 7 :
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"aabeeebxdi1gqqqqi/BKI/JKk". The "q" notes give the song a
bubbly quality, and birds singing with

notes or "q1"
phones were labeled bubblers. The least common song type

for Kilbride was "abbxdxlgrs/BKI/jkk" sung by three males.

A single male was recorded from each of the following

areas, Cape St. Mary's (Figure 14, C), Flatrock (Figure .14, "

E) and Little Bell Islend (Figure 14,G). The Cape St.

Mary's: hale, sang "abobjgix2/BCSY Jrmmmm which ‘contains a’*

seven note terminal trill, the longest for any bird sampled.

A male from Flatrock ‘acbobebx 1gr1/BFL/kk" whiich was

, excepting the omission of a M"jn

similar to Kilbride ma:

note in the terminal trill. The® only aviilable song
recorded from Litle Bell Island ."abbbjil/BLBI/k1" was a
post-copulatory  whisper song which is a less ~audible

rendering of primary song (Van Tyne and Berger, 1976)%

Extreme stereotypy in song  structure within a

sub-population  occurred on Miquelon: "abbelb/BGW/ jkk"

(Figure 15, H) for males one and two with birds three and

four lacking the "c1" ‘phone. Introductory phrases Of

notes which was more than

Miquelon ‘song contained four

Xilbride (3), Flatrock (3) but the same mmber as Bell

Island, Chamberlains and Little Bell ~ Islend.. St. Plerre

males also showed extreme stereotypy with all. 15 indivituals

singlng ' a dominant song pattern - "abbbbxbxx1gi1/BSP/kk"

(Figwre 15,)with two individuals replacing "xi" with mx2m.

3
i
|




Table VI, - Note shd phone types pecullar to breeding communiti a Ly
L n Aar:s - y 3
« mnéFbductofy iddle Buzz- Terminal Trill : ;
Baccalieu Isl. (A), 3 "d% notes per somg  q1,u,z, - BBI . : o
Bell Isl. oy o g * h1,x3e BBBLL o 1, e F =t
C. St. Mary's . (C) ey ; x2,81 \ BCSH . m . ] 3
Chamberlains  (p§ a1 A Sy BCH n £ 1
Flatrock: (5 ’ s B e BFL ) s
Kilbride (F). " : © mi,q,r,s BKI. | T / f
Little Bell Isl, (G) © SR e BLBI ki T M ’
Miquelon ) 191 I BGH A PO :
St. Pierre (1) 2 "x® notes_per song, 1 < psp missing "J" note - : B
g L ¢ 6 "% notes per ‘song S S AL
Trintey “ % (D) . i SR TR G BTR . ‘jo . A ,
F , i i x
/" % shared with one bird from Chamberlains . - 3 £ R
**"shared with all birds from St. Plerre ; 2 2o
3 ' g % Ak M8 |
' A ‘ x PR o L
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‘phones, Two males sang the same song in Trinity,

"abbdtt1/BIR/OKk" (Figure 15,0), replacing the traditional

% W note in the terminal trill with an "o and adding unique . X

"E" note and “t1" phone, Table VI liste song note and phone. . -
/(ypes peculiar to a breeding comnunity and according to

. their phrase position in song.

A'cluster analysis was pen“‘omud upon the song formulae

e din Table TV Individiiels {«fre cliistered ‘together, on the
‘basis of preaence or absence of \\ote"types within their
»indlvigual :ong strﬁcture. Also 1ncluded vler“e repetibion

1 soorés for. certain.note types,: Cluster” analysis” employing B :

- o Py Jaccard  coefficients. yielded a: dendrogran which' provided an A
) ‘illustration of the grovpings (Figure 16). In Figure 16

each individual's song (abséissa) is plotted in'ternsiof

- ‘percentdge smuamy Lorattiata), i seplevt thesk wotes

Lo e mpliﬂed jthe podling lof note types ‘within a

31 * geagraphic regm aré below the nales. - Three szmuaruy ' i

- ccefficienbs (Jadeard, Cezsnowsk‘l-ﬂlne, sndﬁorreiation)

‘were userl boyreclassify males crl the basis of simnsrity cf o T .

note strucutx‘e. A Jaccard caemnienk M7 or” um! ) 5

:milarihy yxalded 8. clusters and the members Jof each

* dluster “are isted " in Table vu\ The, Cezﬁnowski-mu and

g Ccrrelabion doefficients produced aimilar re:ulhs at 589

respeetivelyA Clusters formiéd ‘at 11.74,58.9% and
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51.4% similarity for the three coefficients were considered
to be the most ecologically interpretsble. Application of
cluster analysis jinterpretation in this fashion has been
used by Martin (1977 in Blaqueire 1979) "and Blaguiere
(1979). True classifications were defined as all birds

" forming a cluster A that were recorded from study area A.

ALl three coefficients correctly classified 87.5% of the
individuals and 12.5% incorrectly. Males from Bell Island,
Cape St. Mary's, Chamberlains. '(males 1,3), Little Bell
Island, St. Pierre, and Trinib‘y"were alussiﬂa’d into true
ulusb:’&. ) :

_Nithough thtes “différent. soug 'patterns: oould . be
identified from Bell Island and Kilbride, these different
themes were still similar enough.to the other song types so
as to be clustered with then-forming a heterogeneous dialect
system. Four Miquelon males, one Chamberlains male and one
Baccalieu Island male ‘were classified. The Chamberlains

“male and the four Miquelon males were grouped in With

- Baccalieu Island males, while the B'ocllleu Island male was

clxsstﬂed in with Kllbride males.

" Secondary Song

Van Tyne 'and Berger (1976) define four types of

secondary song of which one will be discussed here. Whisper
: \




Table VIII - Descriptive statistics ofi male song.perch. selection.

Substrate , -

Spruce  Fencepost | Rock - Willow  Tussock™ Bullrish —Other : -

% usage
Mean height (n)
o v

41.4 15,7 L AT AT, 0.0 YT 2090
215.80m (29) 114.5.(11) 19:1 (8) 58:1°(8) 31.6 (7) 60.4(5) 11i:8 (2)
151.9 42,97 Canig e 2505 L3503 LAY L3
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)

song is "a rendering of primary song with a low audibility

limit of about twenty yards" (Van Tyne and Berger, 1976).

The sonograph of Little Bell Island song was a whisper song
given by the male after dismounting the female (Figure i
14,6). Similar post-copulatory singing ‘was observed from
Bacalieu Island and Chamberldins males. The Baccalieu
Island observation wds in July 1980, when other pairs were
X, know - to be initiating new broods. Whisper song may play a
role in-cementing pair bonds. ) :

: ’ Song Perch: Selection

Seven different strata were employed as song perches by .
56 males. Data from the 70 perches analysed (Table VII)
e  show, ‘that males utilized spruce, - U1.U%  followed by.
fencepost, 15.7%, rock, 11:4%, tussock, 10.0%, bulrush, 7.1% 7 |
snd obhier 2.9%. The mean height + sd for each substrate is )

. given in Table VIII. 'The tallest song perch was in.spruce

at-609.6 cm and the greatest average height, 315.8 4+ ‘151.9
ém was' in sprucé. The lowest song perches were either.on

<
' the ground or on rocks\gt 0.0 ¢m.. Thesé data’ suggest ‘that

3> males’ prefer. thé . highdst pérch: available in a.territory

], « " vhich concurs with findings of Zimerman (1971) nd Wiens
(1973). Although males sang from séme low perches as well as
in spruce; perches were always,' at a height 'Fange -above

. & - s




Table IX - Color Band Recovery Data for Baccalieu Island. )

 Date- Recovered

Color Sequence (ad.) : Date Banded
00 o 13/5/81 23/6/80° <~
bl wildl 13/5/81 « 5/1/80
“1b g* 16/5/81 9/7/80
1b wildl g* 18/5/81 7/7/80° - i
o bl 1b* N 20/5/81 2176/80 ﬂ
Color Sequence (Jjuv.) - Date aoooz!.on . Umeo w-ana /*:ucoco_ﬁa ;
wglb : :._w\m\a_ 30/6/80° 26.7%
0 W bl¥# 14/5/81 - 3 17/6/80 SR
w 1b bl - 18/5/81 25/6/80
olbw _o\m.\mg G 17/6/80 :

* recovered on same territory where it was vuaann the vﬁm&.o:u !E.

% singing male.
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acoustically impeding vegetation described in greater detail
by ‘Morton (1970;1975) and Marten and Marler (1977).
Color Band Recovery Data

"t

A totdl of 3é birds were color banded during sumer
1980, composed . of 23 adults and 15 juveniles (i.e.,
] ¥ ) ,puu}ngs_'ams fledglings) . Il;ring.a 10 day return -trip to ™
i “Baccalteu” Iéland (13/5-23/5/81) ‘tive of 23 adults (21.78)

and 4-of 15 juveniles (26.7%) were recovered (see Table IX). TS 8 7
a e B 2 ¥ q ¥
e e " : '
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Discussion

Song Dialects

Extreme stereotypy in song structure peculiar to a
“breeding commnity was exemplified by males from Baccalieu
Island, Kilbride, Miquelon, St.. Pierrs and Trinity (Table
V) uhere &ufereng individuals sang identical song patterns,

_the doninant. theme.  Indi jon-eppedred-in-metric

messirements ' of .song' parameters, i.e., maximum frequency,

minimm frequency, duration {see Table V) Individuality may -
be encoded in song by varying physical parameters of a
dominant song pattern while still reaping benefits from any

reproductive. advantages attributed to song conformity.

A;wthe'r form of riation was the i of
neW notes, not included in the dominant pattern, creating
new song types. Dialects with ai single. dominant song -
pattern are honogeneous vhile those areas with'more than one
.dominant -pattern are hecércgenegus. B . h

'Homogeneous dialects existed in‘Miguelon, St. Pierre,
and’ Trinity vhile heterogeneous dialects were sung by males
from. 'B'gccsue'd ,Island, Bell Island, Chamberlains,: sand
Kilbride (Table III? < For. 1nstqn<;e, the Kilbride dialect had -
three . sorig  types’ of which Mabbexdx1ghiBKIKK" was -the
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dominant song pattern. The two variant themes replaced “hi"
with "rs" or the bubbler prototype "qqqq." Baccalieu' Island
and Bell Island males also interchanged notes in the middle

phrase creating the three themes recorded there.

Songsters were clustered into ialects sccording to
differences in song structure, i.e., presence and absence of
note types. Results of playback experiments involving
prinery song (Lemon 1967; 1974; Milligan and Verner, 1971)
led Lemon (1977) to conclude that dialect, dtfrerences * are
eibodied -in 'details of perticular syllables." Songsters
vere lustered.into dialects according to differences . in
song . structure. | At Jaceard similarity coefficient 17 or
an’ average difference in song structure of Ui.74 between
clustersv,‘ 87.5% of 56 males. wefe clustered aceurately
adeording to ‘geographie origin (Table VIT). Members of six
of eight clusters representing Bell Island,” Cape St.
Mary's, Chamberlains, and Little Bell Island were = clustered
according to study area. Nine of ten Baccalieu Isiand males
sang tuo themes, which vere sinilar enough in.note structure
to be classed as'the same dialect. . Two of bhree song types
from Baccalieu Island also formied a ‘heterrogeneous d%sleuc.'
Tn most ” subjiopulations,’ different:: sonk “themes”were not
éivergent enough £rou the doainnt these- o be Gonsidered a”
farég‘n - dialect. ' However, members of twc’la:rger clusters. ..
composed - primarily of Baccalieu Island (Table VII, oluster: 7

4) and. Kilbride males (cluster 1) ‘eachhad méiles not
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recorded in either of the study areas. The Kilbride cluster
contained twg extra males fron Baccalieu Island (male 10,
Figure 10,A2) and Flatrock (male 1, Figure 14,E), while, the
‘Bdccalieu Island cluster included four males from Miquelon
(Figure 15,H) and one Chamberlains male (male 2, Figure
12,02).

5

ALL 15 Kilbride males were clustéred together before
the addition of Baccalieu Island 10 and Flatrock 1 meaning
_that these latter two. additions veré more similar to the
entire Baccalieu Island subpopulation compared to average
disferences with “clusfers representing other” dialects.
There 15" a - contdhols connecion Bf*faim habitat, Hetween
Kilbride. and Flstrock and other. bubbler males were heard in
the imediate singing vicinity of Flatrock 1. This implies a
Kilbrifie dialect which stretches 12-15.4m north to Flatrock.

Baccalieu Island- 10 y (Figure 10, A2) was a bubbler which

.
 Faised a brood of four young. The bubbler song . type ‘was

common to Kilbride males, although this male's song did have
some, Baccalieu Island traits, like the "d" note included in

the terminal trill. ‘Bubbler males ard predéminant ‘in.

A . G
Kilbride and appear rarely in other -dialect areas  like :.

Baccalien’ Island  and . Bell -Island - (Figures 10, 11

respectively). Dialects can be used as'a tool: for traving

lations (Beptista 1975; Mundinger
1975). The’océurrence of bubbler malés in “other ~dialect
areas “suggest an emigration. from -Kilbride'wheré bubbler
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males predominate. This would mean that Conception Bay
dialects have evolved, from birds emigrating from Kilbride in

an east--west fashion.
' .
The Miquelon dialect was the simplest song pattern with

- & mean + sd of 5.50 + 0.58 different notes and phone types

(Table V). It lacked a middle phrase between introductory

. . and buzz phrases, the only song type recorded that did
(Table IV, Figure 15,H). Th; simpler song type was subsumed

by the more complex Baccalieu Island. dialect with'which it

§ | had the greatest average stmilarity:, ‘Tnspeotion of physical

paramters. of sSong. ('Eanle V) deseribing Bacealieu Island

song-and Miquelon song reveal strong constrast i simber. of
- song _notes, mumber of different’ note types and mintmm
Kk . D‘Equency. Therefore, Miquslon males clustered inacoyrately

Wi Baccalieu Island males is an artifact of the clustering ol

. . technique. - The same explanation applies- to  the
migelassification of -Chamberlains 2 with the Miquelon

t cluster. The beminal trill cf both-dialects share the more - *

tradibiaﬂal "Jkk" sequence lﬂ’liﬂl is the only real similarity e ‘ b
they share. The.fact that this Chmberlalns miale shared T
terminal trills with Miqueltm males’ thle Chanberlsirls 1 and
1r= ' N -: 3 possessed terminal trills of "d1kk"-and “n" respectively;

3 ¥ ¥

supports the canbention _that. these miselassif‘lcations are
—rt due to EﬁE cIusEarIng b?chnique.

Primary song of P. . labradnrius Varies amang breeding
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locations. . These differences occur among populations

separated by physical barriers in the form of large bodies

- of water, like Baccalieu, Bell and Little Bell Islands, and

St. Pierre et Miquelon. Dialect -differences also 'were
found between Chamberlains and Kilbride males which were not
separated by geographical barriers, though - there 1s o
pasture or other farmland connecting the two areas as there
is the between Flatrock and Kiloride. “Breeding habitat of
" labradorus s restricted largely to pasture habitat in
Newfoundland and St.. Piérre et Miquelon which means that
its _distribution or; these islands can be considered pabchy.'
Odum (1971) described these areas, as haing biomes composed ;
prinartly of talgaend fundra habitat, which.is unsiiteble

breeding habitat for labradorius. This patchy. . aspect. of

sultable bréeding habitat is similar to a condition of
ecologiesl islands descrited by Baker (1975) and Oreuela
and _ Morton (1975) for migratory subspecies of White-crowned
$parrow ootrichia Leucophrys oriantha), which possessed
dislects corresponding to these islands.* This could explain '
the " difference between Chimberlsins and Kilbride . song
dialects and che .absence qf‘ differences mn Fla:roak msles

for which there was a continuous connectign between breeding

Aecording to Mcock (1979), charscters . comod &b

* related. specles are-usuallyolder in evolutionary time than .

distinctive..and _rare characters ‘which ~ are "rgéeni
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mddiﬂcqt/ions of. ancestral behavior." ,In an analysis of

Y .
paraneters elicitng species recognition in I'ndxgo. Buntings,

Pss:erina cx‘snea, xmlen (1972) ~cnﬁc.'l.ud'ed “that

. -specxes.specmc tram" %f bird Jeng are those” notes
s haying I:he highest probahuity of being, . shared by all -

- present dxslects arose.r A close representstidn of

what ancestral soﬂa might have loaked like is evident ‘in the ¥

si\nple Miquelcn pattern (Tubl ’IV) Miquelon .is one cf the $ig
3 feu isfsnds between Ii wfound):and t?nd the, malnland (l{ava M
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possessing note types unique to their breeding range. Gross

exanination of labradorius and savanna:songs show less song
note divergence, especially’ notes of the introductory (W
phrase.. Ffom this comparison it'has also been shown .that

sic:simua{rmeg exist” between ‘the two. sheptes!

singing b‘havioun 0. Like belding i

‘labradorius - has  a

single sung repertoire, each 'song composed ‘of four phrases,,

‘a = dmle mrodumry phrase with three different niote. types| | 11l 1

less, " a myﬂy variable mddle phrase ronowed by the:. S, Sest
*mat iz, sestion viioh i 14 burd folloved by the: ‘terninal f ¥

tr‘ill. “which 18 1east resistant to var‘iabimby. Chew (1951)

descrlbed ﬂve phrase; tcr savanna - nng but, " little B
“ dmerence exjs&ed betueeﬂ A and B phrases of Cheu's schema.

Corisidered as a single phrsse givlng thia song a fcur part

st.ructure, th’ls subspecies' skeletal makeup closely

esembled those of t‘.he o‘t.her =ubspecies. 2) “Although

ey

jntroductory and niddle’ phnsses (parbs 1and 2'0f ‘Bradleys
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S S re;pécﬁive communities. ' " Kilbride males sang tWo dolninant ;
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(Bradley, 1977), 1.85--2.65 sec for savanna (Chew 1981) and

1.59 to 2.60 sec for labradorius , showing some overlap in

\ . song lerlgth: 5) Bradley (1977) noted -extreme-stereotypy in
’ ] song structure within breeding subpopulations. Sonb p;tterfn
o ,mﬁ, the . doninant song pattern for Ansheim Bay (Bradley; . B

, \ H977). was sung' identically by 18/males. This phenomenon of .

theme dominance within a, suhpnpulstion was also obserwed in 2

" Vibradotdins' sibpopuldtions from Basealien;isd /. Kilbiide,

i uelan,- »Sr,. Pierre _Triniby, khere ‘8710, '6/15; Wy 15/15

respectively, ‘sang don: et Ehenes peuunar' bo their g .

i patterns.1 and 2 cbns;sbing of six "ghi! and six bubblers

« qqqq", . respect ... 6) Another importént. fesure shared
“by labradorius and beldingii 15 that the phrase, of greatest

note, variance 13 the middle phrase for. both Xndividual and
dialeat varietion. Resulbs of principle components analyais
uf :avanna song parmeters also indicated dlalecbal varunee W

in this phrue (chew 1981)

Provided that cmmonaliby of a behavicural character - . 4

indicabes it is more primitlv{t‘nan obher :pecies-speolf ie.

~bhese three suhspecies yie!.d a crude descr ptien o ) #
i . b A

ancestral s&ﬂg rcm the results of the above oanparisqn, a. R

crude descrlpt!,an of uhat i

haracteristics vanustral P
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component:, then species of comon: ancestry should have

similer -behavioural traits (Alcock,1979). Therefore it is

. not surprising that these two subspecies should have

extremely similar vocal behaviour.

-

; The :buzz note was the longest songnote for all males.

buzz calling recurded during mriurial‘ ccnfrontat&ons.

Figire A, touzi? . Figure T; 15+ days old).

to hypothesxze that anc\estral song probably evilved rmm a_' 3

crude incurporaticm of calll epertoire bumponents‘ which were.

’ r;tualized into primary sang.

Suhspecit‘lc ctmpariscns £ Vocal ‘cha%écte}'s are

_reccrded and bears close murphological similarity tp hastile )

study “has ehovm that separate camponents of the call. .
sbradoriis ﬂedglings and - adults can be, .

_.‘-clearly ‘identified - as acng notes.v(see Figure 2, "h" "e ; i

Tms has lead ‘me

important as'a means: a!saying hat, role dialect difrerenees"

miﬂxb play in species radiation.

with here sh re ccmncu encestry with 15, other subspecies of
(1977>f

ssndwiohensis in Morth AmerlcaL and Bradley

beli.zves thab ‘this is indicstive of rapid speciabion of. many’

ccastal Bnberxzine species.

‘The tsm subspecies dealt:

Analysis or mng sauples from'

the other 15, subspecies would firm up mis preliminary i
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and King -(1980) did with wnite-crowned Sparrow subspecies.

Dialecb'differgnpes in single song repertoire of P.
sandwichensis  resemblé: . the same phenomena. studied
exten:fvely in ﬁhlte-crawned Sparrows (Mill;gan and - Verner
19715 Bakerr 1975; Orejuela and nl'cr:on 1975; Baptista 1977;
Bapﬁi&ita and King 1980). The Alndings* that" metric
parmters ‘and, song morphology (note - bypes) do.not, cavary in'
L. leucophrys. (Baptista 1977) have also Been observed in P
s.‘ labradorius dialecb behsviour'

Apparently, selection' .

’pressures prcmnting individuanby versus dialect confcrmity
act .on song in the same manner in both :pecie: producing‘

.similar modes et‘ song variance.

Another similarity Detima the tyo. species is presence

" of dislect differences  in both sedentsry and. miéracary :

. subspecies, malset.s in the cwo m‘lgrabory sub:pecies, Pus. :

labradorivs oriitha, was eritoned, éariler, and

" also dialecb: were probably enhanced by, patchy di.str'ibubion
\\r b eding hamat distribmon.f Petbingnl ((970) and'

h_\ 2 migrptm'y subspeole Perhaps :

onstl:‘aints in the rom oy patchy breeding

"3 form’ of»inﬁrespeciflc s
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" » i
with large Song repertoires and Baptista (1977) and Bradley

£(1977) have noted "this phenomenon in single song repertoire o

species 2. lowcophrys and P. 3. beldingdi respectively.

In view of 1ahratory work on social isolabe's, Krebs,

s Kroodsma (1980) suggest that 1) & 8 single song reperboire
L spec&es which sidgs dialects of primary so& and 2) males

wihhin disléet, which. smg identical :‘T’ﬂs Pabtern:
Rchiw e (duminant themes) infer a']

arnmg nechanism underlying‘ song

. 2 transmi, iom Song le rning in'Z. eucop_hrz “has. been

: danons;raced by Marler (1970) aiid e el by Notbebchm

'.(1976) Kroodama (3972) -also noted sorg laarnlng as bhe e

t . e
mechanism of! transmission. Song+ learning  was. also -
a : Erm @

' documenbed by Kanishi (~196H) in “two' Jjunco spécie:, imj:;lyin’g .

e a wider distrihucion of song. leamihg in'thé Bnberizinae

aingle song vepertoire and neij boring males

- identical song pabterns has: been dmanstrated

L3 sandwichensis belding and

" s‘ labrsdoriua. Of the '38_
22378
4 wer'e‘ reeovered in 1931 dur‘ing 2,10 day; 1nberval ~ Four or

“dolor banded bi‘rds for Baccalieu sland durmg 1980

o five retuming male adults we rer:overed"on bhe =
R ‘,terribory that T.hey we:e bag:ed on.; in 7930 (see Table IX)
] 3

Intense su:e benaci\t, exsnpl
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The. ﬂedslir‘ was from an early brood (before known seeond
broods were initiated) enabling it exposure to territorial

- = singing preceeding the second nesting. Kroodsma and Pickert 4
(1980) have shown that the amount of adult,ainging heard and

LA photoperiod mnume the ability nesmngs to learn adult

song in Marsh Wrens (Cistothorus Eluabﬂ ). In my study

it B ,‘ ‘tledguhga» h—m‘ second broods were not banded, ard I am not =

E 'éuare of any such st;xdy on Savannah Sparrqvia. ecéurrenc.e of

song leaming in Qcher Ehnberizine sparrous and similarity ln K Ve

diale L r. behaviour diucu:ssd ahuve between Z 1 oghrp,

oy beumkil md P. smdulchml‘ clearly mnliesn Ianrni.ng

b " mechanism.for ‘the mur species,‘but. work ‘o socially

isolated Slvmnah Splrrou: ll.lst be eanpleted to uonﬁrm this LRl

_EL assnmtion. 3 el I L
The fsct thlt labrdoriu: exhihits dmmt behaviour 2
raius many as'to its foural oz 3

F\n‘tha‘ resesreh nlmg the lines of Emien- (|Y’1) lmst be

;

k omduebed -tox uvlluau the eft‘ect of dlllch, dil?erenee.s on







».




prgdator dztection), sh i1d be’ :elected ror among; neatlings

. some of the’adult call’x-epertoire and are ‘also ‘ncorporated
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Vocal Development

The food target for feeding parents is theé red, mouth
lining of gaping nestlings (Pettingill 1970). The food beg
notes of gaping 1-3 day old and 6-8 day-old nestlings have
the highest frequency of all’components of labradorius voeal

repertoire and are dlrected at  the - feeding ..p;a'réhb“.

' Difectional bemirs,¥ tiessages  toards. redéiver
" eonspecific was- observed in ahlckadees by *Witkin (1977)
“Food beggmg posture consiated of gap}ng skyuerd by

nestlings and . can ' be artificially eliciteﬂ by gently

_vibrablns the nesb.‘. A.! the parents t‘ace downward. tcbﬁrd:

“'the food beggmg nes\:lings, ‘they become a target of nestllng

vocal bsaning. The gaping ‘mouth becomes the' "auoust.ical
horn" disoussed by Witkin (1977) H}}ich focuses . the aound_'
beam on- the parenb target. Directiunal beaming -of high

fraquency food “beg 'notes which have low.  ‘trangmission .

distance hecause of habitat atbenuation (chereby reducing

Studies of vocal developmant showed bhab uall notes . of -

-Juvenue (nesblings and fledgli s) birds are- eéursors; of




development of call notes is independent of song learning
for most species excepting Chaffinchs raised in social
isolation mi;ch wm upon  adult buborgng for proper
"chink® call development (Marler 1956).

The adult ‘derivative of thenestling "chip" call was
" first observed in 1-3 day old nestlings tFigur'e 7). The tuwo
notes of lwast frequency al: the 25 sec mark of Figure 7
are the !udimentsry 'chip" notes and fornr part o_f the first

beg calls.. The Mchip" ‘éall  was. also’ recorded through

" fledgling, snd  adilt’‘sges. Tnis call is also incorporated
into prinary song whers:it has been identified as the "o'
5 -

note ‘(Figire 2). Budinentary form of the buzz note is 2
1008e ‘aggregation:of high frequency beg notes of 1-3 dsy- old
n;snm in Figure 7. At 6 days old these notes are more
rapidly mdulated, attaining crude adult form by 10-15 days.

- The bility to modulate food begging vocal{zations. by 6 days

illustrates growth of syringeal ‘musculature and syringeal

.innervation enabling grea’cer voeal control. (Nottebohm 1972).
i Buzz phones nx,‘xy x2,x3" (Figure 2) ‘and_the main buzz

note of primary .song are adult vergions: of the ﬂsdzling

buzz note. it éall isa refined version-of _ the ncstling‘ i
“buzz.call, - a rmeoum - of fiproved- vocal ability due to:

Getter developed lmseuhtm-e also,’ Flodglings 15 days or
“older and’ adults gave a Soft contact not . (Flgure 7) uhlch"

alsocanbefumﬂlnprharyamgasmecamm"b"mte of.

dtory: vhrm (Hsure 2.




Code | pre=neat post-fleds,

i Dehavior , Seasonsl timing

ira note. (predstor. seolding)
Sopulatory solieiting (femsle)

ad.-adllt - 3

flifledgitng :
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N

Multiple Functions of a Vocal Display ,

Beer (1975) described three different gull diplays,
. " morooning", "facing away", nd ¥long call” which occurred in
q variety of contexts. Manley (1960, cited. in Beer 'f975,)
proposed ‘that ubiquitous displays of a message  sender )
conveying aifferent. information to conspeciic reclevers is ;‘ L
influenced By the " contéxt, in which the display is stien.

@ccurding to Manley common diplay: are "cnntext‘ 'detemlrved' G

1 2 ) i’ ) S PN
X apd "context tnterpreted by Black hesued Quna (L rus: : s
zrldibundus) Smith" (1965) al:o noted “Ehat - signal meaning:

Y CE - 4ncluded ' Maccompaninent® and it was,the accanpanmen umcn

20 TR . chansed the nature of the message so that it ccnveyed hhe '

v

AU - intended message of the sender to the reciever, , ' i~

. 3 'was rioked earller, ‘the "chip" call vas observed in .

*+ four different ceﬁt;exts: 1) £ildal contact of 10-15 day ol

, 2 : nedgum’;sf 2) 1ntraspecif1c territurialiw. 3) alann"'and

“ propoSed l\mcﬂons of the "chip“ call have been dealh wit

eariigr! N




by \ sl acenent m eIll or

"(rim.a;z unpublished data). Post and Greenlaw (1975)

deséribeda "tudk" call for, mich\bhyy\md miltiple
 fnctions. Contextual Inter fons of vocal displays” in -

‘Bsberizines may be 'a reflectibn of the same phenomena in
. gills. Colontal ereas-q gulls rely on visuel and voesl

néans .of cmicat‘lon uhereas the passerine. grouid-nesting

" _sparrm occupying den:e veger.auon rely primarﬂwn vocai

Evolution of Enberizine Vocal Behavicur

J.-lym (1976) doomgnted vocal “character - displacement
and divergence o Mylarchiis flycatchers wilch could be used
: u conjunction . uw: anatomical measurements n nru.ser

“understanding mmanc relmmshipa amogg these birds._i

Craracter divergence.was found inboth song bnd” territortal
S eallsle

ws nhm aaxls of. four, mmnne sparrcms
e one aupman-x l‘lycawher alarm call ar ‘ shown in ‘Figure

. Fron’ Figuré ﬁﬁgean be seen that Buberizine dmracter g

ogy 15 gmnest An White=crowned;

X Spnrrou, althaugh the ltick—like =|:ruptura still pl'nslm

\y\\mure 5 of Post, and Greenlaw (1975) dapiohs the "tuck 511

o™ bamosptza gariting uhich shires_ sintlar Stick-like *
AN
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argued. ‘that-"highly adaptive nature" of alarm calls showfl;g

convergence. in unrelated avitn species (agler, 1955:195T)

- illigerl) and birds (Vencl, 1977)-nd "hence ‘have no
taxonomic value." The call of Z. 1eucop_hrx is more similar
to the distantly related Dusky Flycatcher then - its’ closer

 Enberizifie relatives (see Figure 6):

ag:za specxes" aros
3

attenu te tails and slende

fron” P.'s. 93p." stock; evolving

insectlvor‘cus bills" - .and

recéssivé - Stages, - retreating northward: Ancestral P.

e ) behi.nd cogstal seaside sbock restricted to salt marsh
hanft,ac out of which ' imcpisa e%l@ (Bsecher 1955). A
. b g vocal chatraeters recorded by “Bradley (1977) and
in this study for P sandwichensis sbmnglyN&:emble

" amospiza martina voealdzations.: Previously “are

funetions. in both’ species and are likey to be homolcgous.

- The "zuck“ call -of ima is <@ "low pitched

gruwll.ns" ~sound (Post_and Greenlaw 19 ). The "zunk" oall is"

o o likely to, be hunologous to the lau ﬁ‘equency buzz’ nute ‘of P

N B ® u 1 -
morphology with its fellow Emberizine, Lanyon (1969)

and mofe ‘recently betupen marmosets, (Sanguinus fiisoicollis,

Beecher (1955.)‘hypotheeized that,” North .- Anerican

} restficted to salb marsh habltat. This division ‘was thought

to have occurred after Pleistocene “glaciation enteréd its

senduichensis Stock ‘folloved - the  glacial retreat’ leaving

the "tuck" :.and’ "chip" Blam calls _which have lrulbiple
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sandwichensis, similarly dbserved in-hostile interactions

v .
between territonial males. A J. hyemalis fledgling was .

Figure_8) recorded glving "ohip" and buzz notes neafly

\ identical to B, s. labradorius fledglings 10-15 days old. I
have observed adiglt buzz calls in the former species but was

- not, able to record them ér fheir contexts. T have observed

" the same buzz notes giver by ,male\swsmp Sparrous (Mélospiza

georgiana), but these buzzes were observed primarily during

territdrial . ehdounters. ' The- incoffbration of buzz ‘motes in %

prinarysong by K. maritina and ‘p. - sandwichensis' siggests <

closer taxonomic affinity betweer these species. . The buzzy .

_nafire of Enberizine ¢ sparrow vocal repertoires, f.e., .

- -7 presence of buzz notes in fledgling and adult repertoires
; . $

could 'be considered a primitive trait  evolved, from y

A. maritima's "schi"
maritina

g.raund-’-ne‘:tlng‘ Emberizine andestors.
voealization (Figure 5,4, in’ Post' and Greenlaw - 1975)
, accompanied wing raise displays (Figure 6, in Post and
- Greenlaw 1975) during territorial confrontations. This_is W
T probably homlogous to.the note' slur of P. ‘sandvichensis andh
< " d. hyemalls (Figure 3). The riote slur sccompanies bilateral = o oot

and' unilsteral wing: raise displays in territorial P. !

B - sanduichensis males bit not in J, ' hyemalis. M. georgiana
‘ bregding i Newfoundland. used- bilatérsl - and (milateral

[i e wing-faise displays’ in résponse to-primary song playback put

L the 'wing-raise was accomganied by primary song (Pitocchelli

/ £ " unpublished data). Character = displacement  invelves




B =

© 5 "
"displacenedt™ of characters (mrphological, plysiological,
behavioural and ecological) in two sympatric~species (Brown

and Wilson, 1955) and best describes the asymetry of wing
= AR

raise displays accompanied by flight slurs’ sfm_h—if.xez
B 7

- support Beecher's (1955) Mpothesis: that seaside Sparrows

evolved fran ancestral ‘Saannah Spdrrou stock.
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Appendix A‘

recordings (1980, 1987
Location -

Baccalieu Island

- 13-23/5/81 .

Bell Island i 8

Cape St-.‘;’}hry‘s}

' Chamberlains

Flatrock
Kilbride

Little Bell Island

'~ Miquelon N

St. Pierre

Trinity
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5 " Location and Dates of . s. labradorius * ° e

Dates /k_/

12/6-28/1/80,

*26/5/80

29/5/_50

28/5/1 .80
23/1/80
13-15/5/80
21/1/80
22,23/5/.60 N
|7—20{5/BU

1/8/80
\
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Location and Dates of Other Avian Recordings
# Location Dates Spectes
californta 21m Dusky Flydatcher
* California 277719 . Wmite-cromed Sparrow
Califorh; - 7/7? Oregon_Junco : Y
. 3078 perkeeyed Junco T
7
Newfouridland 3/5/81 Fox Sparrow
v
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