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ABSTRACT. The genus Sporophila (Cabanis, 1844) unites about 30 species of small seedeaters that predominantly inhabit open or
semi-open areas in the Neotropical region. The taxonomy of this group is based on morphologica studies from collected male specimens.
The dynamic spatial and temporal variation in the male plumage and lack of knowledge of their vocalizations make it difficult to
properly diagnose some species even today, so these two aspects account for the existing taxonomic dilemmas involving Sporophila.
During a four-year field study, we investigated the natural history of a breeding population of Sporophila melanogaster (Pelzeln, 1870).
This is an endemic species in Brazil, which reproduces in the high-atitude grasslands of the Atlantic Forest biome. We found four male
specimens with clearly diagnosable plumage, distinct from the typical form of the species. Here we describe this previously unreported
plumage form. Based on the evaluation of habitat use, vocalization, and reproductive behavior, we tested two hypotheses regarding its
taxonomic status. We concluded that this is another case of an intra-specific color morph within the seedeaters of the “capuchinos”
group.
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RESUMO. Outro morfo de Sporophila do grupo dos caboclinhos (Aves, Emberizidae). O género Sporophila (Cabanis, 1844)
reline cerca de 30 espécies de papa-capins de pequeno porte, que habitam predominantemente &reas abertas ou semi-abertas na regido
Neotropical. A taxonomia do género é baseada em estudos morfolgicos de exemplares machos adultos coletados. A variagao espago-
temporal dindmica na coloragdo da plumagem dos machos e a falta de conhecimento sobre suas vocalizacdes torna dificil diagnosticar
adequadamente algumas espécies, de modo que esses dois aspectos sdo responsaveis pelos dilemas taxondmicos envolvendo Sporophila.
Durante quatro anos estudamos a histéria natural da populagéo reprodutiva de Sporophila melanogaster (Pelzeln, 1870). Essa é uma
espécie endémica do Brasil, que reproduz em campos de atitude do bioma Mata Atlantica. Ao longo desse estudo foram encontrados quatro
exemplares machos com plumagem claramente distinta da forma tipica conhecida para a espécie. Aqui nés descrevemos nova forma,
com base na avaliagdo do uso do habitat, vocalizago e comportamento reprodutivo, e testamos duas hipéteses em relagdo a sua situacéo

taxondmica. Concluimos tratar-se de mais um morfo de coloragdo em Sporophila do grupo dos caboclinhos.

PALAVRAS-CHAVE. Sporophila melanogaster, caboclinho-de-barriga-preta, repertério vocal, habitat, histéria natural.

The genus Sporophila (Cabanis, 1844) unites
about 30 small-sized passerine species, mainly seed-eaters
that usually inhabit open or semi-open areas in the
Neotropical region (MeYER DE SCHAUENSEE, 1952; RIDGELY
& Tupor, 1989). The plumage pattern and the color
saturation in thisgenus show wideintra- and inter-specific
variations (HELLMAYR, 1938; OueLLET, 1992; Sick, 1997),
which somewhat weaken classifications that are based
only on plumage characteristics of adult males (HeLLMAYR,
1938; MEYER DE SCHAUENSEE, 1952; StiLES, 2004).

According to OueLLET (1992) and StiLEs (1996), it
is necessary to gather new information on the ecology,
behavior, and molecular data in order to determine the
species limits within Sporophila and the similarities
among them. Studies on voice and behavior, for example,
athough still insufficiently used for thisgroup, have been
contributing effectively to solving taxonomic difficulties
in the genus (ScHwaRTz, 1975; AreTa, 2008; AReTA et al.,
2011). On the other hand, molecular approaches have
revealed shallow genetic divergence among several
species, as is the case for the ten species that form the
“Southern Capuchinos group” (ListmAEr et al., 2004;
CAMPAGNA et al., 2009).

Important advances in the general understanding
of the capuchinos have been gained, especially in the
identification of new color morphsto several species, as

well asof thisgroup’snatural history (Arera, 2008, 2009;
FaccHinerTi et al., 2008; Lima, 2008; AreTa et al., 2011).
Soorophila zelichi (Narosky, 1977), for example, was
proposed as a color morph of Sporophila palustris
(Barrows, 1883), which invalidates the species status of
the former (Areta, 2008). Likewise, “caraguata’ was
suggested to be a color morph for Sporophila ruficollis
(Cabanis, 1851), and a color morph is presently being
described for Sporophila hypoxantha Cabanis, 1851
(Juan I. Areta, pers. comm., and M.R., pers. abs.). The
descriptions of these new forms have been based mainly
on studies of vocalization and habitat preference (Areta,
2008; AreTA et al., 2011).

In the course of extensive fieldwork in extreme
southern Brazil, we found some completely black with
gray crown individuals of capuchinos. We hypothesized
that this morphotype could be a phenotype related to
the Black-bellied Seedeater (Sporophila melanogaster).
Aiming to provide useful new information for diagnosis
of South American capuchinos, we describe herein this
new, identifiable plumage type and discussitstaxonomic
status based on habitat use characteristics, voice and
behavior. In view of recent studies that proposed color
morphsfor capuchinos (AreTa, 2008; AreTa et al., 2011),
we evaluated whether the specimens found are (1)
individuals of Sporophila melanogaster with intra-
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specific variationin their plumage (color morph); or (2) a
new species, sympatric with S melanogaster.

Proposed hypotheses. We predicted that habitat
segregation would be a strong mechanism during the
process of speciation and adaptive radiation for closely
related species (Copy, 1985; BELTMAN & Haccou, 2005),
especialy of Sporophila (Sick, 1967), and that vocalization
could be animportant element for mate recognition within
species (Kroobsma, 1996). Therefore, the natural
preferencefor aspecific habitat and aparticular voicefor
males and femaleswould act as key elementsfor finding
and recognizing reproductive partners from the same
species (Specific Mate Recognition System [SMRS]), thus
allowing usto determine breeding units (see Arera, 2008).
The hypotheses that we proposed were: 1) is it a color
morph of S. melanogaster (Color Morph Hypothesis
[CMH]) or 2) could the new plumage form represent a
valid species (Valid SpeciesHypothesis[V SH])? Thefirst
hypothesis predicted that the new form would occur in
the same geographical area and would show the same
habitat preferences, voice, and behavior patterns as S
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melanogaster. The second hypothesis assumed that
theseindividualswould have different habitat preferences
(or even different spatial distribution patterns), and/or
would differ invocal repertories.

MATERIAL AND METHODS

During four consecutive breeding seasons (2006—
2010), from October to March, we attempted to locate
individuals of Sporophila in the grasslands of the
southern Brazilian highlands (over 700 m asl.) in the
states of Rio Grandedo Sul (RS) and Santa Catarina (SC)
(Fig. 1). The total field work effort was 250 days. We
collected data on habitat specificities of each Sporophila
species, their vocal repertory including songs associated
with color patterns of malesand females, and reproductive
behavior.

The preference of Sporophila melanogaster and
of the new plumage form for a specific habitat was
measured by the proportion of encountersin established
territories in one of the following habitats: a) valley

- S

O Sporophila melanogaster

B xumanxu

Figure 1. Locations where individuals of Sporophila melanogaster (Pelzeln, 1870) were recorded. White dots and black squares indicate
recording locations of S. melanogaster and xumanxu, respectively (see Table 1). Smaller map: elliptical black spot indicate the breeding
grounds, and the symbol “?" the wintering grounds of S. melanogaster, adapted from RipceLy & Tupor (1989).
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shrubby grassland — dry fields with small patches of
saturated ground and a few wet areas; high density of
small bushes (Mernonia chamaedris, Eupatorium spp.,
and Baccharis spp.) mixed with tall grasses, mainly
Saccharum angustifolium and Eleocharis spp., and also
Eryngium horridum (Apiaceae), on drier soils, and
generally found in valleysand steep terrain; b) guamirim
fields: exclusively dry grass, mostly composed by tall
clumps (2 to 3 m) formed by “guamirim” (Myrcia
bombycina) and scattered small trees (Agarista
eucalyptoides, Schinusterebinthifolius), located on hilly,
rocky patches (below 1,000 m as.l.); ¢) caraguata
wetlands or bogs: distinguished by the abundant
presence of “caraguatd’ (Eryngium pandanifolium, E.
elegans), turf (Sphagnum spp.), several Cyperaceae
species, and clumps of Poaceae species in the transition
to drier areas. This latter vegetation type occupies
undulating, saturated patches of soil without rocks, at
atitudes of about 1,000 m.

Songs were recorded with Sennheiser ME 62, 66,
or 67 microphones and Sony TC-D5M and PCM D50
recorders. We al so extracted audio from recordings made
withaSony DCR-V X2100 NTSC camera(Tab. I). These
recordings were deposited in the audio collection of the
Cornell Laboratory of Ornithology. Spectrograms were
devel oped with the software Raven 1.2. Note types were
separated and identified based on the shape, frequency,
and duration of al notes emitted by each bird recorded.
We compared the order of the notes (phrases) of individual
males of S. melanogaster with the vocalizations of the
specimens with the new plumage morph. To avoid
analyzing replicates, we discarded recordings of birds
for which there was no visual contact by the observer,
especialy in areaswhere more than two individualswere
recorded. We experimentally submitted territorial males
from both phenotypes to playbacks of each other’s
songs. Secondly, we compared the vocal repertories
among femal es paired with males from both phenotypes
determined with 100% confidence.

The description of the specimens with the new
plumage pattern was based on field observation including
live-caught individuals, as well as on photographs and
videos. The new plumageformishere called xumanxu to
facilitate presentation of the data. Thisinformal nameis
used by local bird-keepersto differentiate this seedeater
from other capuchinos. To test the specific status of the
xumanxu morph, we followed the Recognition Species
Concept (PaTersoN, 1985; HAFFER, 1997).

RESULTS

We found four xumanxu and 132 S. melanogaster
breeding males. The xumanxu maleshad avery different
color pattern from adult S. melanogaster males, showing
coloration pattern equivalent to males of S. cinnamomea
(Lafresnaye, 1839), except that the cinnamon/chestnut
regionsarereplaced with black (Figs2-7), and also similar
tothe S bouvreuil (Statius Muller, 1776) named form.

Description of xumanxu individuals—males 1 and
3. Male 1 was recorded on November 30, 2006, in S&0
Joaguim municipality (1,187 mas.l.), SC(Fig. 1). Mae3
was found in November and December 2008, in Lages

municipality (940 ma.s.l.), alsoin SC (Fig. 1). Thesetwo
males had identical coloration, and are described
together: a strongly contrasting bluish-gray on the
forehead and crown that starts between the eyes, forming
a hood, and narrows at the back of the head, extending
dlightly down the neck. A few whitish-gray featherstrace
aline below the eyes, asin S. cinnamomea. Auriculars,
nape, chin, throat, neck side, back, breast, flanks,
abdomen, rump, and lower tail covertsareuniformly black.
The covert feathers' fringeisgray, forming an outline on
the rump. Primary and secondary remigesare black above
and paler black below. From the baseto the middleregion
of theseremigesthereisastrong contrasting white patch
which formsthewing speculum, especialy ontheoutside
of thewings. Tertial feathersare dark, with the outer web
bordered by whitish-gray. Wing coverts are black in the
middle and outlined by gray. Rectricesare blackish above
and dark-gray below. Tarsus and nails are dark-brown,
and upper and lower maxillasare black.

Male 2. Recorded in December 2007 and January
2008, in Bom Jesus municipality (1,005 m a.s.l.), RS
(Fig. 1). It differed fromindividuals 1 and 3 especialy in
having some plumage parts with vestiges of brown or
drab. Tertiary and wing coverts have a black center,
surrounded by light brown or medium gray. Brown
feathers are predominant on the rump and sparse on the
chest. This individual had an almost complete nuptial
plumage, black bill, and dark-brown tarsus (Figs4, 5).

Male 4. Recorded in November 2008, boundary
between Vacariaand Bom Jesus municipalities, RS (1,000
ma.s.l.). Thismalehad anincomplete nuptial plumage, in
the transition from light-brown (young or eclipse
plumage) to more colorful plumage, and was mating. It
had a strongly contrasting bluish-gray color on the
forehead and crown, starting between the eyes and
narrowing at the back of the head. A few whitish-gray
featherstrace aline below the eyes, asin the individuals
described above. Completely black auriculars, nape, chin,
throat, and neck side. Uniform brown back, breast, flanks,
abdomen, rump, and lower and upper tail coverts. Primary
and secondary remiges externally dark brown, with a
conspicuous wing speculum. Tertiary and wing covert
feathers with a brownish-black center, contrastingly
surrounded by light-brown. Beak completely black with
asmall pale-yellow spot on the center base of theinferior
maxilla. Tarsusand nailsdark-brown.

Femdes Thethreefemalesthat werepaired withmales
of xumanxu were indistinguishable from other females of
the capuchinos group in their plumage color pattern.

All these records were obtained within the
distribution area of a breeding population of S.
melanogaster (RerpenninG et al., 2010). In addition, we
asked local bird-keepers whether they knew a seedeater
with xumanxu characteristics, and they answered in the
affirmative. We were also told that these seedeaters are
very rare and are always seen with the more common
caboclinho-preto (i.e., the typical S. melanogaster). To
our knowledge, at least two other birds of thisform were
captured in the surroundings of S&o Joaquim, SC (Ervino,
pers. comm.). Another xumanxu was photographed about
20 km northeast of the town of S&o Francisco de Paula,
RS, in November 2009 (Caco Schwertner, pers. comm.).
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All individuals referred to as xumanxu were
observed in the same habitats used by S. melanogaster.
Three of the xumanxu territories were established in
caraguata wetlands and onein valley shrubby grassland
habitat. Of the 132 males or couples of S. melanogaster
with well-defined territories found by us, 125 (94.6%)
occupied caraguata wetlands, and only seven (5.3%)
established territories in valley shrubby grassland.

We analyzed vocalizations of four males of
xumanxu and three of their respective females, aswell as
of 53 males and seven females of S. melanogaster
(identified with 100% confidence) (Tab. 1). The vocal
repertory of all individuals of S. melanogaster is
composed of 17 distinct notes, either isolated “ call types’
(usually bi-syllabic), or note typesthat composethe song,
and at least five additional short notes, which we called
chirps. All notes in the repertory of xumanxu have
equivalent, identical notes in the repertory of S.
melanogaster (Figs 8-15). We found little individual
variation in the vocal repertory of all the specimens
studied, and no evidence of geographical variation.
However, there was clearly achronological changefrom
the songs of S melanogaster individual s recorded about
30 years ago, which showed considerable differencesin
the morphology of presumably homologous notes.

Thevocalizationsof S. melanogaster and xumanxu
have a varied call repertory and a rather simple song,

which consists of an introduction followed by a longer
sequence of notes. The introduction is the “signature”
of the song. It begins with two low trills (a sequence of
aggregated, short notes). The first trill is usually longer
(on average 24 short notes) than the second one (on
average 14 notes) and they are approximately 0.3 second
apart. The sound can be transcribed as “trrrraw trraw”,
with the first trill lasting about 0.55 seconds and the last
one about 0.27 seconds. It is common to begin the song
withjust oneor twortrills, and sometimes one or two calls
precede the introductory trills, as described by BeLton
(1985). A high, long and descending note follows
immediately, and it seemsto be divided into three parts:
“twah-wah-weew” (Figs16, 17).

The second part of the song is characterized by a
rhythmic sequence of clear notes, normally alternating
with avery characteristic rough chirp (Figs 16, 17). This
part may have slight variations among individuas, with
random addition or omission of notes and changesin the
order in which they are given. When complete, this
fragment has four to seven different notes, and it may be
restarted several times, resulting in a more complex
sequence formed by many sections, with or without
repeating the introduction (Fig. 18). Practically all the
notes that form this second part of the song are also
used in isolation as calls, and also appear in the call
repertory of females (Figs8-18).

Table |. Song recordings of Sporophila melanogaster (Pelzeln, 1870) and xumanxu in the breeding grounds in southern Brazil. Recordings
by collaborators: FS, Flavio Silva; TAP, Theodore A. Parker I11; BW, Bret Whitney; JA, Juan Ignacio Areta; DB, Dante Buzetti; VQP,
Vitor de Queiroz Piacentini; IF, Ismael Franz. For older recordings (i.e., FS and TAP) we indicate the year in which they were obtained

(see Fig. 1).
Song samples Number of individuals Locality Coordinates
identification and sex
S. melanogaster 13 Railroad, border with Cap&o Alto and Lages, SC 28°2'S, 50°24'W
S. melanogaster 10, 49 Coxilha Rica, Lages, SC 28°18'S, 50°16'W
S. melanogaster 14 Esténcia do Meio, Sao Joaquim, SC 28°19'S, 50°11'W
S. melanogaster 13 Chapada Bonita, S&o Joaquim, SC 28°17'S, 49°57'W
S. melanogaster 14 Fazenda Ramada, Vacaria, RS 28°27'S, 51°1'W
S. melanogaster 13, 29 Sanga José Luis, Rio Santana, Bom Jesus, RS 28°28'S, 50°42'W
S. melanogaster 199, 19 Arroio Agua Branca, Bom Jesus, RS 28°35'S, 50°24'W
S. melanogaster 13 Cachoeira dos Baggio, Bom Jesus, RS 28°40’S, 50°28'W
S. melanogaster 15 Surroundings of Parque Nacional de Aparados da Serra, 29°8'S, 50°5'W

Cambara do Sul, RS
S. melanogaster 13 Surroundings of Parque Nacional de Aparados da Serra, 29°10'S, 50°2'W

Cambara do Sul, RS
S. melanogaster 23 Banhado das Capivaras, S&o Francisco de Paula, RS 29°23'S, 50°25'W
S. melanogaster 1 Vérzea do Cedro, S8o Francisco de Paula, RS [FS, 1979]
S. melanogaster 14 S&o Francisco de Paula, RS [TAP, 1982]
S. melanogaster 13 Banhado Grande, Parque Nacional de Aparados da Serra,

Cambara do Sul, RS [DB]
S. melanogaster 13 Passo da Ilha, S&o Francisco de Paula, RS [BW]
S. melanogaster 1 Parque Municipal da Ronda, S8o Francisco de Paula, RS [IF] 29°26'S, 50°32'W
S. melanogaster 13 Highway SC-438, Painel, SC [VQP]
S. melanogaster 15 Road to Pedras Brancas, Painel, SC [VQP]
S. melanogaster 1 Vigia, Coxilha Rica, Lages, SC [VQP]|
S. melanogaster 13 Road to Pedras Brancas, Painel, SC [JIA]
S. melanogaster 14 State highway SC-438, between Lages and
S&o Joaquim, SC [JA]

Xumanxu 1d, 1@ Esténcia do Meio, Sao Joaquim, SC 28°19'S, 50°1'W
xumanxu 14, 1? Coxilha Rica, Lages, SC 28°18'S, 50°16'W
Xxumanxu 13 Arroio Agua Branca, Bom Jesus, RS 28°35'S, 50°24'W
xumanxu 14, 19 Rio Santana, Bom Jesus, RS 28°29'S, 50°43'W
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Figures 2-7. Comparative representation of plumages in Sporophila spp. capuchinos. Adult male Black-bellied Seedeater Sporophila
melanogaster (Pelzeln, 1870): 2, ventral; 3, dorsal (Arroio Agua Branca, Bom Jesus, Rio Grande do Sul). Adult male xumanxu: 4, ventral;
5, dorsal (Arroio Agua Branca, Bom Jesus, Rio Grande do Sul). Adult male Chestnut Seedeater S. cinnamomea (L afresnaye, 1839): 6,

ventral; 7, dorsal (Estancia Ledes, Dom Pedrito, Rio Grande do Sul). Photographs by M. Repenning.
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Territorial malesmay repeat theintroductionor just  in the vegetation. Excited males normally emit abnormal
ashort combination of notes from the second part of the  and/or accelerated notes. These can be easily noted in
song, as if they were pieces of songs, for along time.  recordings, when asecond malesingsat the sametimein
Thisusually happensin calmer situations (suchasduring  the background, that is, when they are disputing
daybreak), and during foragingwhenthemalesarehidden  territories by singing.
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Figures 8-15. Spectrograms of the main calls and chirps emitted by Sporophila melanogaster (Pelzeln, 1870) (n = 72, 44) and xumanxu
(n = 3%, 49), with the frequency of occurrence of each note type. Figures 8 to 13 represent calls (note types), and 14 and 15 are chirps.
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Figures 16-18. Spectrograms representing comparatively the song patterns of Sporophila melanogaster (Pelzeln, 1870) (443) and
xumanxu (43): 16, complete song of an adult male S. melanogaster from Coxilha Rica, Lages, Santa Catarina, 15/X1/2008; 17, complete
song of an adult male xumanxu from Arroio Agua Branca, Bom Jesus, 13/1/2009; 18, sequence of songs emitted repeatedly by an adult
male S. melanogaster from Arroio Agua Branca, Bom Jesus, Rio Grande do Sul, 22/1/2007.

We determined that six calls compose the most
characteristic (more frequent) repertory of S
melanogaster, and these calls may have slight variations
in shape, all with astrongly metallic timbre (Figs 8-15).
The elements of the vocal repertory of xumanxu (calls,
song introduction, and complete song) were practically
the same among theindividual s at thefour sites, including
female calls. The responses to playbacks of S.
melanogaster and xumanxu songs were reciprocal, and
we interpreted them as very aggressive, typical of
intraspecific interactions.

We observed several intra- and inter-specific
behaviors of the four males of xumanxu. During aperiod
of about two hours, male 1, accompanied by a female,
was observed defending its territory from a satellite S
melanogaster male. In all theinteractions, male 1 chased
away its potential competitor.

Observed for three consecutive days, male 2
apparently was not paired with afemale and defended a
territory between those of two typical adult S.
melanogaster males. It attempted repeatedly to approach
females, but was chased away by neighboring males.
Male 2 remained singing in its territory for more than a
month, and its main song perch was the inflorescence of
an Eryngium pandanifolium in the wetland interior.

Male 3 was observed systematically for more than
two weeks. It was paired with a female. It did not sing
much, dedicating most of its time to foraging and
disputing with other males, mostly those with typical S
melanogaster plumage. Males of Sporophila
caerulescens (Vieillot, 1823) and S. hypoxantha were
clearly more tolerated. Its female was also seen chasing
other males of S melanogaster and S. hypoxantha away
from the nest, when she was building the nest and
incubating eggs.

Male 4, also paired with a female, defended its
territory in the middle of a wide wetland. It was

Iheringia, Sér. Zool.,

surrounded by at least three territories belonging to males
with typical S. melanogaster plumage. It was very
aggressive towards other males, always chasing them
away when its territory was invaded. Although most of
itsplumage waslight-brown, it intimidated neighborswith
full nuptia plumage.

Two xumanxu nests were monitored. They had the
same shape and size asthe nests of S. melanogaster (n =
64). There was a strong resemblance in the vegetation
structure and composition chosen for the nest location
by both phenotypic forms.

Based on resultswe rejected the V SH for xumanxu,
and considered it as a color morph (CMH) of S.
melanogaster.

DISCUSSION

Historically, plumage variationsin Sporophila have
usually been attributed to hybridization or aberrant
plumage (Sick, 1963; SHort, 1969; DE L As Casas, 2004).
Based on the plumage color pattern, hybridization of S
cinnamomea vs. S. melanogaster would be a possible
explanation for the xumanxu phenotype. However, this
hypothesis was rejected a priori since the two species
have allopatric breeding sites (see Bencke et al., 2003;
RerenninG et al., 2010). Another possible hypothesisis
that the xumanxu is a color morph of S cinnamomea.
This hypothesis must also be rejected, based on the
allopatric distribution between S. cinnamomea and
xumanxu. Because S. melanogaster and xumanxu have
the same habitat preference and occur syntopically, have
the same vocal repertory, and show the same behavior
we considered xumanxu as a color morph (CMH) of S
melanogaster.

Traditional taxonomic evaluations laid much
emphasis on male plumage coloration patterns in
Soorophila (Topb, 1915; HELLMAYR, 1938; GILLIARD, 1946;
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MEYER DE ScHAUENSEE, 1952; Narosky, 1977; OLson, 1981;
SriLEs, 2004). Adopting this same approach it would be
probablethat if one male specimen of xumanxu had been
collected in the past, it would have been described as a
new species, based on the plumage diagnosis
(Typological Concept), as occurred with S. melanops
(Pelzeln, 1870) or even with S. zelichi (Narosky, 1977;
ARETA, 2008).

The absence of spatial segregation (distribution
and habitat) between S. melanogaster and xumanxu
reinforcesthe CMH. Sick (1967) and AreTa (2008) argued
that habitat segregation isthe most important mechanism
for isolating breeding populations among Sporophila
species. The entire population of S. melanogaster occurs
in the highest parts of the southern Brazilian highlands
(FonTaNA et al., 2008) and is sharply segregated, both
spatially and with regard to habitat use, from other
Soorophila species, especially from the most closely
related S. hypoxantha and Sporophila bouvreuil pileata
(Sclater, 1864) (RerenNinG et al., 2010). It would not make
senseif only therare xumanxu differed from this pattern,
and was the only species with a completely syntopic
occurrence.

Evaluation of the vocal repertory proved to be an
useful tool for testing the taxonomic status of xumanxu
such as observed for other closely related species (AReTA
2008; AreTa et al., 2011). Thelack of detectablevariations
in the vocalizations of S. melanogaster and the strong
similarity to those of xumanxu support the CMH. In
contrast to what we know about vocalizations of other
congeners, especially non-capuchinos, and even of other
oscines, which mimic sounds from allospecific species
(Kroobsma, 1996; THomAs, 1996; Sick, 1997), S.
melanogaster/xumanxu did not use any note that could
be considered an imitation of another bird. This suggests
that the species may have some genetic predisposition
for learning notes or syllables only from conspecifics.

The temporal differences (over three decades)
observed in the vocalizations of S. melanogaster and
presumably in xumanxu may be attributed to several
variableswhich definethe cultural evolution of bird songs
(seeLyncH, 1996). However, thefact that the song pattern
clearly maintainsits homologous note types allows usto
deduce that there is a strongly limiting factor in the
learning of vocal repertory in this species. This has been
previously recognized and described for other species
of capuchinos (AReTa, 2008; AReTA et al., 2011). Thusit
is even more evident that vocalization is a fundamental
feature in species-specific recognition among capuchinos,
and must therefore be considered an essential taxonomic
character (Sick, 1979). The equivalency in female
vocalization between S. melanogaster and xumanxu is
another evidence in favor of the CMH. The choice of a
mate by females very often occurs through vocal
repertory, which is an effective mechanism in species-
specific recognition (RatcLIFFE & OTTER, 1996). Female
call types in different species of capuchinos (e.g., S
hypoxantha and S. melanogaster) may be fully
diagnosable (pers. obs.), as mentioned by Sick (1967).

The existence of acolor morph for S melanogaster
follows the concept of polymorphism or morphs
presented by HuxLey (1955). Accordingly, pairing of

breeding couples would not depend on a single male
plumage pattern (ArReTA €t al., 2011). Considering that
mal es of xumanxu were seen reproducing, sexual selection
must be acondition for femalesin someway, whichwould
make the species parameters non-random (GaLeotTi et
al., 2003). It is possible to perceive here a favorable
scenario for natural selection processes. The rarity of
Xumanxu is similar to that observed for the color morphs
zelichi and ** caraguata’’, found in Uruguay and central-
eastern Argentina (ARreTa, 2008; AreTA et al., 2011). Its
extreme rarity is a further reason in favor of the CMH
hypothesis.

The discovery of xumanxu further corroboratesthe
color-morph hypothesis for S. “zelichi”, which was long
considered to be a distinct species, and the recently
discovered “ caraguata’ (AReTA, 2008; AreTA et al., 2011).
The importance of our findingsliesin the discovery of a
color morph that does not belong to the “ruficollis group”
(sensu Areta et al., 2011) and other speciesof capuchinos
with distinct cinnamon/chestnut plumage coloration.
Several color morphsfor capuchinoswith defined patterns
of male plumage coloration arose independently in
different species and populations with allopatric
distributions (i.e., zelichi, “ caraguata” and now xumanxu),
as did other still undescribed forms (e.g., *‘uruguaya’’, a
color morph for S, hypoxantha [J. |. Areta, pers. comm.,
and M.R.]. Thedifferentiation of these diagnosableforms
seems to derive from the subtle genetic divergences that
can act on the male phenotype through changes in
plumage color blocksin someindividuals (sensu Areta et
al., 2011). There is also the case of the species pairs S
cinnamomea/S. hypochroma (Todd, 1915) so far
considered to bevalid species (ArReTA, 2010). Thisscenario
of plumage variations suggests a recent and dynamic
radiation, expressed through color morphs and
geographical variation in vocalizations (regiolects)
(AReTA, 2008; AReTA €t al., 2011). Molecular approaches
aiming to elucidate the evolutionary history of
capuchinos have so far led to convergent conclusions
on the group’s recent adaptive radiation (LioTMAER €t al.,
2004; CampacNa et al., 2009).

The color morph phenomenon, present in several
capuchinos, has caused and may continue to cause
complex problems in the diagnosis of species of this
group, especially in the field. It may become even more
confusing if associated with individual variations in
pigment saturation (e.g., the mature male phenotype
overlapping in S hypoxantha and S. hypochroma, as
mentioned by FonTana et al., 2008:297). Supposing that
the same variation pattern described here also occursin
Soorophila castaneiventris (Cabanis, 1849) (see AReTA,
2010), surely thevariationswould result informsidentical
to the phenotype of S. cinnamomea, and would therefore
be easily attributed to it if only the plumageis observed. It
is, therefore, necessary to continue extensive field studies
in order to detect therarest forms of Soorophila that are not
yet described, focusing on collecting basic biologica data
for each individual, especialy their vocalizations. An
accurate determination of the identity of the capuchinosis
crucia in order to determine the conservation status of
each species, so that we can avoid taxonomic confusion
and enhance efforts to preserve them.
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