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GEOGRAPHIC VARIATION IN SONG OF THE

BRIGHT-RUMPED ATTILA (TYRANNIDAE: ATTILA SPADICEUS):

IMPLICATIONS FOR SPECIES STATUS

DaNieL W. LEGER'? AND D. JaMEs MOUNTJOY?

!Nebraska Behavioral Biology Group and Department of Psychology, University of Nebraska, Lincoln,
Nebraska 68588-0308, USA; and
*Department of Biology, Knox College, Galesburg, Illinois 61401, USA

AssTRACT.—Bright-rumped Attilas (Attila spadiceus) have two song forms, one sung primar-
ily at dawn, the other primarily during the rest of the day. Both songs consist of a main phrase
and an optional terminal phrase. Our recordings of dawn and day songs in Costa Rica were
very similar to those made elsewhere in Central America. However, Central American dawn
songs were significantly different than dawn songs from South America, both in terms of
quantitative features (temporal and frequency variables) and qualitative characteristics (note
shape). Day songs from Central and South America were similar. Song differences suggest
that the Bright-rumped Attila may be two species, one in Central America, the other in South
America. Received 25 January 2002, accepted 25 August 2002.

ResuMEN.—Attila spadiceus tiene dos tipos de canto, uno emitido principalmente al aman-
ecer y otro emitido durante el resto del dia. Ambos cantos consisten de una frase principal y
una frase terminal opcional. Nuestras grabaciones de cantos del amanecer y el dia fueron muy
similares a otros hechos en otros lugares de Centro América. Sin embargo, los cantos del aman-
ecer centroamericanos fueron significativamente diferentes de los suramericanos, en términos
de caracteres tanto cuantitativos (variables de tiempo y frecuencia) como cualitativos (forma
de las notas). Los cantos del dia de Centro y Sur América fueron similares. Las diferencias en
el canto sugieren que A. spadiceus podria comprender dos especies, una centroamericana y

una suramericana.

SONG FEATURES HAVE been instrumental in our
understanding of the evolution and biogeogra-
phy of suboscine birds. Several pairs of tyrant
flycatcher species have been recognized based,
at least in part, on vocal differences. Examples
include Couch’s (Tyrannus couchii) and
Tropical (T. melancholicus) kingbirds (Traylor
1979a), Pacific-slope (Empidonax difficilis) and
Cordilleran (E. occidentalis) flycatchers (Johnson
1980), Caribbean pewees (Contopus spp.;
Reynard et al. 1993), Suiriri flycatchers (Zimmer
et al. 2001), and Inezia tyrannulets (Zimmer and
Whittaker 2000b). Isler et al. (1998) have advo-
cated the use of vocalizations for use in avian
systematics and their approach is gaining favor
in the identification of cryptic species among
antbirds (Whitney et al. 2000, Zimmer and
Whittaker 2000a).

Twelve subspecies of the Bright-rumped
Attila (Attila spadiceus) have been recognized
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(Traylor 1979b), and those appear to segregate
into three allopatric groups. The northern
group, which comprises 10 of the subspecies,
ranges from southern Mexico through Panama
and into northwestern South America. The sec-
ond group consists of the nominate subspecies,
spadiceus, which has a widespread distribution
from Venezuela through Amazonia. The third
group occurs only in a narrow strip of Brazilian
Atlantic rainforest and consists of the subspe-
cies uropygiatus.

Skutch (1971) described the life history of
attilas in Costa Rica, but little else has been
published on the genus. Both Skutch (1971)
and Farabaugh (1982) mentioned that both
sexes sing, and Skutch (1971) indicated that in-
dividual birds sing both of the two song forms
that he described.

In this article, we describe the dawn and day
songs of Bright-rumped Attilas in Costa Rica
and compare them with recordings made else-
where in Central and South America.
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METHODS

Our recordings were made at the La Selva Biological
Station (10°26’N, 83°59’W) in northeastern Costa Rica
during March 1998 and March 2000, and at the Las
Cruces Biological Station (8°47’N, 82°57’W) in south-
ern Costa Rica in March 2002. The recordings were
made with Sony TCM5000EV, Sony TCD-D8, and
Tascam DA-P1 recorders equipped with Sennheiser
ME67 and MKH70 microphones. They will be de-
posited at the Borror Laboratory of Bioacoustics, Ohio
State University. Our recordings (20 of dawn song
and 24 of day song) included 796 songs from 28 indi-
viduals (estimated by locations of the singing birds).
In the analyses that follow, we represent this corpus
of recordings by mean values of dawn songs and day
songs separately for La Selva and Las Cruces. In addi-
tion, we analyzed 29 recordings obtained from sound
archives, individual recordists, and published record-
ings. Those sources are described in the Appendix. In
total, we analyzed 352 songs from those sources.

Recordings were digitized (22 kHz, 16-bit) us-
ing CANARY 1.2.4 software (Cornell Laboratory of
Ornithology, Ithaca, New York) on Macintosh com-
puters. Sonograms were used to measure duration of
the main phrase of the song and its lowest and highest
frequencies. We also counted the number of syllables
(dawn songs) or notes (day songs) in the main phrase,
and measured the following intersong interval. The
presence or absence of terminal phrase elements was
also noted. Recordings varied in number of songs
present, so we computed the mean for each variable
for each recording and used those data for analyses of
geographic variation.

REsuLTs

Bright-rumped Attilas sing two distinct song
forms. Dawn songs in Costa Rica are much
more common before 0600 and after 1700, but
occur sparingly during the intervening hours.
The opposite is true of day songs. Both dawn
and day songs vary in number and type of notes
and syllables and in the presence or absence of
a terminal phrase. Most of the variability we
observed at La Selva and Las Cruces could be
observed within a recording of an individual
bird (D. W. Leger unpubl. data).

Dawn song consists of a main phrase and a
terminal phrase. The main phrase has three
syllable types that differ primarily in number of
notes. The two-note syllable was by far the most
common. The terminal phrase, which was often
omitted, consisted of either one note (“whew”)
or two (“whew-whit”). All the recordings from
southern Mexico through western Panama were
very similar to songs that we recorded in Costa
Rica (Figure 1).
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Dawn songs from Central America differed
significantly from those in South America
(Figure 2). The Central American dawn song
main phrases were significantly longer but had
only marginally more syllables per song, prob-
ably because Central American birds included
more three-noted syllables. Central American
main phrases were significantly higher on both
frequency measures (Table 1).

In addition to the quantitative variables,
dawn song note structure was clearly different.
In Central America, dawn song notes are linear
upsweeps; in South America, however, they are
inverted “U”s. Further, although birds in both
regions commonly append a terminal phrase
to the main phrase of the song, only 4 of the
15 South American recordings had the “whit”
note that was frequently present in the Central
American recordings. Finally, in Central
America, the “whit” note covered a broad fre-
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Fic. 1. Examples of dawn songs recorded in Central
America. (A) Mexico, FMNH 691; (B) Nicaragua,
FMNH 1360; (C) and (D) La Selva, Costa Rica, by the
authors. (A), (B), and (D) end with “whew-whit”; (C)
ends with “whew” only. See Appendix for recording
information.
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Fic. 2. Examples of dawn songs recorded in South
America. (A) Colombia, NSA 27351; (B) Venezuela,
LNS 49324; (C) Ecuador, J. V. Moore (unpubl.
data); (D) Brazil, LNS 48651; (E) Brazil, J. Minns, 10
November 1997. (B) ends in “whew-whit”; all others
end in “whew” only. See Appendix for recording
information.

quency range whereas in South America the
“whit” note was greatly reduced in range.

Two recordings of dawn songs had features
that were intermediate to those that were typi-
cal of the Central American and South American
forms. One recording was made near Cali,
Colombia, and the other at an unspecified loca-

TabLE 1. Summary of dawn song characters recorded
in Central America (CA, n = 16 recordings) and South
America (SA, n = 15 recordings).

CA SA

Variable mean mean F?
Number of

syllables 7.12 5.65 4.89
Lowest

frequency (kHz) 2.04 1.84 14.63*
Highest

frequency 3.17 2.59 55.90*
Main phrase

duration (s) 4.17 2.80 13.46*
Intersong

interval (s) 3.49 3.74 0.11
Songs with

terminal phrase 67.52 81.28 3.21

*df = 1 and 29 for all variables except intersong interval (df = 1 and 23).
*P < 0.05 after applying Bonferroni procedure.

Fic. 3. Examples of day songs recorded in Central
and South America. (A) and (B) La Selva, Costa
Rica, and (C) Las Cruces, Costa Rica, by the authors;
(D) Panama, FMNH 1188; (E) Ecuador, ]J. V. Moore
(unpubl. data); (F) Peru, Schulenberg et al. (2000). All
but (A) have the terminal phrase. See Appendix for
recording information.

tion in Panama. Both had a linear upswept first
note like that of the Central American birds, but
an inverted-U shaped second note, typical of
the South American birds. The Colombian song
is shown in Figure 2.

Day songs also have a main phrase and an
optional terminal phrase. The main phrase’s

TabLE 2. Summary of day song characters recorded
in Central America (CA, n = 10 recordings) and South
America (SA, n = 5 recordings). None of the pairs of
means differed significantly (all P > 0.05).

CA SA

Variable mean mean Fo
Number of

syllables 7.40 6.74 0.53
Lowest

frequency (kHz) 1.95 1.82 0.71
Highest

frequency 3.18 2.77 424
Main phrase

duration (s) 1.39 1.14 1.45
Intersong

interval (s) 5.95 2.69 1.55
Songs with

terminal phrase 50.60 38.50 0.28

2df = 1 and 13 for all variables except intersong interval (df = 1 and 10).
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primary note type is roughly J-shaped, but the
first and last notes are often different. The most
common terminal phrase is a series of three
notes that tend to drop successively in frequen-
cy. Although day songs were variable (Fig. 3),
we found no evidence of systematic regional
differences in those songs, either on quantita-
tive variables (Table 2) or on qualitative features
such as note shape. That conclusion is tentative,
however, because only five recordings of day
song from South America were available.

Discussion

Geographic variation in song among subos-
cine birds has been taken to indicate genetic
divergence. Coopmans and Krabbe (2000) have
expressed an opinion that seems to be widely
shared among Neotropical ornithologists:
“...the growing knowledge of bird sounds in
the Neotropics will shed further light on the
taxonomy of the Tyrannidae, and... will lead
to the discovery of additional species” (p. 305).
The discovery of crypic species on the basis of
differences in acoustic signal structure is occur-
ring in other taxa as well, including insects and
mammals (Henry 1994, Jones 1997).

Isler et al. (1998) have suggested that the
number of significantly different acoustic fea-
tures can be used as a metric for assigning spe-
cific or subspecific status to geographically de-
fined populations. By their criteria, the Central
American and South American Bright-rumped
Attilas would qualify as distinct species. Attilas
from Central America differ from those in
South America in several characters of their
dawn song, are larger in several morphological
measurements (D. W. Leger unpubl. data), and
do not seem to exhibit plumage polymorphism
to the same degree as the South American
birds (Ridgely and Tudor 1994). If recognized
as a distinct species, the Central American at-
tilas would be referred to as Attila flammulatus
Lafresnaye, 1848, because that appears to be the
earliest name applied to any of the subspecies
in the group. Flammulated Attila would be an
appropriate English name for this species.

Our analyses indicate that Bright-rumped
Attilas have markedly different dawn songs in
Central and South America. Much smaller dif-
ferences were noted in the day songs from the
two regions. That pattern of variation follows
one observed in wood-warblers, in which there
are regional differences in dawn song, but little
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geographic variation in day song (Kroodsma
1981). Those regional dialects in oscines are
often considered evidence for song learning.
We are not claiming that attilas learn their
song features, but merely want to keep open
the possibility that song-learning may occur
in some suboscines. To date, the only report
of suspected song learning in suboscine passer-
ines is that of Snow (1977) who, on the basis of
analyses of Three-wattled Bellbirds (Procnias tri-
carunculata) in Costa Rica, concluded that those
birds improvise and imitate songs. The pattern
of geographic variation in dawn and day songs
of attilas is consistent with a pattern known to
exist in oscines, in which song-learning may
be universal, although additional work will be
needed to determine whether song-learning oc-
curs in attilas or in other suboscines.
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