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a species that never was
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ABSTRACT. Entre Rı́os Seedeaters (Sporophila zelichi), also called Zelich’s Seedeaters, White-collared
Seedeaters, and Narosky’s Seedeaters, are one of the rarest birds in the Neotropics. However, doubts have been
raised about the validity of this species. Therefore, I evaluated the systematic status of Entre Rı́os Seedeaters based
on analysis of previously unpublished vocal and habitat data. I tested four hypotheses regarding the systematic
status of S. zelichi: Good Species Hypothesis (valid species), Hybridization Hypothesis (hybrid S. palustris ×
S. cinnamomea), Color Morph Hypothesis I (morph of S. cinnamomea), and Color Morph Hypothesis II (morph
of S. palustris). The songs and preferred habitat of S. zelichi are indistinguishable from those of Marsh Seedeaters
(S. palustris), and the songs of both forms have exhibited similar changes from the early 1990s to 2003–2007. In
contrast, the songs and preferred habitat of Chestnut Seedeaters (S. cinnamomea) differ from those of S. zelichi.
Therefore, the Good Species Hypothesis is rejected by vocalization and habitat data, the Hybrid Hypothesis is
undermined by the absence of shared vocal characters and limited habitat overlap of the proposed parental forms
S. cinnamomea/S. palustris, and Color Morph Hypothesis I is rejected by both song and habitat data. However,
Color Morph Hypothesis II is supported by both song and habitat data. Thus, I propose that S. zelichi be considered
a color morph of S. palustris.

SINOPSIS. El Capuchino Collar Blanco (Sporophila zelichi): una especie que nunca fue
El Capuchino de Collar Blanco (S. zelichi) es una de las aves más raras del Neotrópico. Su validez como especie

se ha puesto en duda repetidas veces. Por esto, evalué el status de S. zelichi basándome en el análisis de datos de
vocalizaciones y hábitat previamente no publicados. Pongo a prueba expĺıcitamente cuatro hipótesis sobre el estatus
sistemático de S. zelichi: hipótesis de especie buena (especie válida), hipótesis de hibridación (hı́brido S. palustris x
S. cinnamomea), morfo de color I (morfo de S. cinnamomea) y morfo de color II (S. palustris). El Capuchino de
Collar Blanco es indistinguible del Capuchino Pecho Blanco (S. palustris) tanto en voces como en hábitat preferido,
y las vocalizaciones de ambos cambiaron en tándem entre principios de los 1990’s y 2003–2007. El Capuchino
Castaño (S. cinnamomea) difiere marcadamende de S. zelichi en vocalizaciones y hábitat preferido. Por lo tanto, la
hipótesis de especie buena es refutada por los datos de vocalizaciones y hábitat, la hipótesis de hibridación no es
apoyada por la falta de caracteres vocales compartidos y la escasa superposición de hábitat entre sus supuestas formas
parentales S. cinnamomea/S. palustris, la hipótesis de morfo de color I es refutada por los datos de vocalizaciones y
hábitat. Sin embargo, la hipótesis de morfo de color II es fuertemente corroborada por los datos de vocalizaciones
y hábitat. Propongo tratar a S. zelichi como morfo de color de S. palustris.
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The Capuchinos, or Caboclinhos, represent a
subgroup of the genus Sporophila that includes
11 species: Dark-throated Seedeater (S. ruficol-
lis), Rufous-rumped Seedeater (S. hypochroma),
Chestnut Seedeater (S. cinnamomea), Marsh
Seedeater (S. palustris), Entre Rı́os Seedeater
(S. zelichi), Tawny-bellied Seedeater (S. hy-
poxantha), Ruddy-breasted Seedeater (S. min-
uta), Black-and-tawny Seedeater (S. nigrorufa),
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Capped Seedeater (S. bouvreuil) and, although
apparently not as closely related, Chestnut-
bellied Seedeater (S. castaneiventris) and Black-
bellied Seedeater (S. melanogaster) (Sick 1997,
Lijtmaer et al. 2004). Based on limited infor-
mation, there have been several systematic treat-
ments of the Capuchinos in the ruficollis group
(from S. ruficollis to S. hypoxantha in the above
defined Capuchinos group) (Sclater 1871, Hell-
mayr 1904, 1938, Meyer de Schauensee 1952,
1966, Paynter and Storer 1970, Short 1969,
1975, Narosky and Yzurieta 1987, Ridgely and
Tudor 1989, De la Peña 1989, Ouellet 1992,
Pearman and Abadie 1995, Silva 1999, Remsen
et al. 2006).
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All species in the ruficollis group are long-
distance migrants whose seasonal movements
seem to be related to being stem gleaner spe-
cialists, vacating their breeding grounds as seeds
mature and fall from the stalks to the ground
(Silva 1999). Three species, Entre Rios Seedeater
(S. zelichi), Marsh Seedeater (S. palustris), and
Chestnut Seedeater (S. cinnamomea), breed
only in eastern Argentina, southeastern Brazil,
and eastern and western Uruguay, and migrate
through Paraguay to winter in the Cerrado and
Pantanal of Brazil (Silva 1999, J. Areta, pers.
obs.). The distributional patterns of S. cinnamo-
mea, S. palustris, and S. zelichi are similar, and
differ from the more widespread S. hypochroma,
S. hypoxantha, and S. ruficollis (Short 1975,
Ridgely and Tudor 1989, Silva 1999, Azpiroz
2003, Clay and Field 2003, Bencke 2004, Guyrá
Paraguay 2004).

The most recently discovered species in the
genus is the Entre Rı́os Seedeater (S. zelichi),
described as a new species on the basis of two
males from the Entre Rı́os province, Argentina,
and collected by Mateo Zelich (Narosky 1977).
Based on plumage features (white collar, ru-
fous body, and gray cap in S. zelichi; white
throat, rufous belly, gray back, nape, and cap in
S. palustris; and chestnut body and gray cap in
S. cinnamomea), doubts were raised about the
validity of this species even in its formal descrip-
tion, where it was considered to be “a hybrid of
S. palustris and S. cinnamomea” (E. Eisenmann,
in Narosky 1977: 347). Later, raising additional
doubts about its identity, investigators suggested
that S. zelichi was a color morph of either
S. cinnamomea (Ridgely and Tudor 1989) or
S. palustris (Pearman and Abadie 1995).

Entre Rı́os Seedeaters, also called Zelich’s
Seedeaters, White-collared Seedeaters, and
Narosky’s Seedeaters, are one of the rarest birds
in the Neotropics, and have only recently been
reported outside of Argentina, in Uruguay,
Paraguay, and Brazil (Azpiroz 2003, Clay and
Field 2003, Bencke 2004). With a declining
population estimated at 50–250 individuals in
its restricted range, Entre Rı́os Seedeaters are
among the few critically endangered species in
South America (BirdLife 2000, 2005).

A conservation priority for the Entre Rı́os
Seedeater is to determine its systematic position
(BirdLife 2005). Progress on this issue has been
thwarted by their limited numbers (BirdLife
2005, J. Areta, pers. obs.) and an apparent

absence of genetic differentiation among the
Capuchinos (Lijtmaer et al. 2004). Thus, to
elucidate the taxonomic status of Entre Rı́os
Seedeaters, comparative information about vo-
calizations, natural history, and habitat use is
needed.

The vocalizations of Entre Rı́os Seedeaters
have not been studied and their natural history
and habitat preferences remain poorly docu-
mented (Pearman and Abadie 1995, Azpiroz
2003, Bencke 2004). My objective was to exam-
ine and compare the vocalizations and habitat
use of Entre Rı́os Seedeaters with those of two
related forms, Marsh Seedeaters and Chestnut
Seedeaters, to shed light on their taxonomic
status. I also use data concerning distributions,
relative abundance, plumage, continuity, and
distributional ranges of other Sporophila species
to elucidate the taxonomic position of the Entre
Rios Seedeater.

METHODS

I surveyed an area encompassing most of the
breeding ranges of S. zelichi, S. palustris, and
S. cinnamomea, including the Mesopotamian
grasslands of Entre Rı́os, Corrientes and Santa
Fé provinces in Argentina, and the departments
of Rocha and Paysandú in Uruguay. I searched
for Capuchinos during four breeding seasons
from October 2003 to March 2007. I spent
69 d in the field at 25 locations, with 33 d at 11
locations in Entre Rı́os, 28 d at 7 locations in
Corrientes, 3 d at 2 locations in Santa Fé, 3 d at
2 locations in Paysandú, and 3 d at 3 locations
in Rocha (Fig. 1).

To characterize habitat use, I assigned each
territorial bird to one of three broad habitat
categories: (1) marsh or wet grassland habitat,
(2) undulating grassland, and (3) Caraguatal-
Cardal. Marsh or wet grassland habitat included
any grass- or sedge-dominated plant community
regularly flooded during the rainy season or
with permanent water. Plants characterizing this
habitat included diverse grasses (e.g., Paspalum
and Panicum), reeds (Typha), and rushes (Scir-
pus). Undulating grassland included dry grass-
lands located on the ridges, valleys, and slopes
of the Mesopotamian grasslands of Entre Rı́os,
Corrientes, and close to the Uruguay River in
Paysandú. Typical features of this habitat include
rocky outcrops, sandy soils, and diverse grasses
(e.g., Paspalum, Bromus, and Piptochaetium),
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Fig. 1. Location of sites in Argentina (1–20) and Uruguay (21–25) visited during my study.
1-Ibicuy (59◦09′W, 33◦44′S), 2-Arroyo Ñancay (58◦44′W, 33◦23′S), 3-Ea. La Marita (58◦35′W, 33◦20′S),
4-Gualeguaychú (58◦30′W, 33◦00′S), 5-Las Piedras (58◦33′W, 32◦53′S), 6-Larroque (59◦00′W, 33◦02′S),
7-Urdinarrain (58◦53′W, 32◦41′S), 8-Pto. Liebig and Arroyo Caraballo (58◦11′W, 32◦09′S), 9-PN El Palmar
(58◦18′W, 31◦55′S), 10-Arroyo Baru (58◦27′W, 31◦52′S), 11-San Salvador (58◦30′W, 31◦37′S). Santa Fé
Province. 12-Sauce Viejo (60◦50′W, 31◦46′S), 13-Campo del Medio (60◦08′W, 31◦08′S). Corrientes Province.
14-Mercedes (58◦05′W, 29◦10′S), 15-Ea. Rincón del Socorro (57◦10′W, 28◦32′S), 16-Cnia. Pellegrini
(57◦10′W, 28◦35′S), 17-Cambá Trapo (56◦51′W, 28◦27′S), 18-Cuenca del Rı́o Aguapey (56◦56′W, 28◦36′S),
19-PN Mburucuyá (58◦05′W, 28◦00′S), 20-Rincón Sta. Maŕıa (56◦35′W, 27◦30′S). 21- Bañados de la India
Muerta (53◦50′W, 33◦45′S), 22- Cebollat́ı (53◦38′W, 33◦15′S), 23- Laguna Negra (53◦40′W, 34◦00′S).
Paysandú Department, 24- Lorenzo Geyres-Quebracho (57◦55′W, 32◦04′S), and 25- Queguayar (57◦50′W,
32◦00′S).

and the occasional presence of yatay palms
(Butia yatay). Caraguatal-Cardal is a dry grass-
land with large stands of saw-grass, known as
caraguatá (Eryngium horridum), cardos (natu-
ralized thistles, Cardus spp.), isolated bushes of
Chilca (Bacharis spp.), and occasional espinillo
(Acacia caven) and ñandubay (Prosopis affinis)
trees. These habitats are widely interspersed, and

habitat types may coexist as a mosaic of different
habitats in a single locality or in a smaller
geographic area. Although the broad habitat
categories used may mask subtle differences that
could indicate habitat segregation on a finer
grain, they were designed to apply over a wide
area where more detailed descriptions of habitats
would have precluded the discovery of any
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habitat-use pattern because features unique to
each site would have masked overall similarities
between sites.

Because individuals were not marked, I in-
cluded only data from territorial males that
were spatially or temporally segregated to avoid
pseudoreplication. For areas visited more than
once, I included only one record per territory.
I considered each contact to be an indepen-
dent sample for evaluating habitat preference,
with habitat preference evaluated by comparing
frequency of occurrence of each taxon in each
habitat. Preferred habitat was defined as the
habitat where I found at least 65% of the
territorial males. Habitat overlap was calculated
as the proportion of encounters where two or
more species shared a habitat.

I recorded vocalizations using a directional
microphone (ME-67, Sennheiser, Old Lyme,
CT) protected with a shock-mount, windshield,
and windjammer (Rycote, Gloucestershire, UK)
and a tape recorder (PMD-222, Marantz,
Aurora, Illinois). Spectrograms were prepared
using Syrinx 2.1 (J. Burt, www.syrinxpc.com).
Additional recordings were provided by other
investigators (see Appendix 1). All my recordings
will be archived at the Macaulay Library of
Natural Sounds (Cornell Lab of Ornithology,
Ithaca, New York) and those by M. Pearman are
deposited at the British Library Sound Archive
(Kensington, London, UK).

The songs of Capuchinos include many dif-
ferent, nonrepetitive, and morphologically com-
plicated notes. To examine differences and simi-
larities among different taxa, I first characterized
notes that, based on shape (including duration
and frequency distribution) and relative position
in the songs, could be identified unambiguously
despite variation among individuals. I then com-

Table 1. Four alternative hypotheses and predictions derived from them that allow for an evaluation of the
systematic status of the Entre Rios Seedeater (Sporophila zelichi).

Predictions regarding S. zelichi

Hypothesis Vocalizations Preferred habitat

1 Good species hypothesis Unique (−) Unique (−)
2 Hybridization hypothesis Intermediate between S. palustris Shared by both S. palustris

and S. cinnamomea (−) or identical to and S. cinnamomea (±, −)
S. palustris or S. cinnamomea (±, −)

3 Color morph hypothesis I Same as S. cinnamomea (−) Same as S. cinnamomea (−)
4 Color morph hypothesis II Same as S. palustris (+) Same as S. palustris (+)
For each prediction, support is indicated by (+), rejection by (−), and inconclusive evidence by (±).

pared the frequency of occurrence of various
notes for individuals within and among species.

I estimated the relative abundance of S. zelichi
by calculating a relative abundance ratio. I only
used data from my own surveys to ensure that
relative abundance was not biased by observer
or sampling effort. The relative abundance ratio
(RAR) was calculated as the number of males
of S. zelichi/number of males of S. palustris or
S. cinnamomea. I used data from the literature
and from my surveys to describe patterns of
distribution, ranges, abundance, and tempo-
ral continuity of S. zelichi, S. palustris, and
S. cinnamomea.

Systematic hypotheses. Four hypotheses
have been proposed regarding the status of S.
zelichi (Table 1). To avoid unconscious pref-
erences, I used the method of multiple work-
ing hypotheses (Chamberlin 1965). I deduced
predictions for each hypothesis based on the
Recognition Species Concept (Paterson 1985),
whereby any bird species must have a pre-
ferred or normal habitat where a specific mate
recognition system (SMRS) ensures successful
reproductive encounters between members of a
species (Paterson 1985, Vrba 1995). Habitat-
dependent selection acting on the SMRS is thus
the main force thought to influence speciation,
and two closely related valid species should not
share the same preferred habitat. I considered
vocalizations to be a key element in species-
specific recognition (i.e., a crucial part of the
SMRS; see Slabekoorn and Smith 2002 for
review of habitat-dependent divergence in vocal-
izations and speciation). I used the Recognition
Concept of Species to evaluate the specific status
of the Capuchinos (Paterson 1985, Haffer 1997)
because this concept clearly delimits species and
narrows the meaning of the word species to a
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restricted biological phenomenon, permits the
testing of predictions, and makes the results of
my study easily interpretable by researchers en-
dorsing other species concepts. Although many
Sporophila species coexist and share habitats, the
species of Capuchinos that I studied differ in
songs and in preferred habitat, suggesting that
both habitat preference and vocalizations have
diverged together in the Capuchinos (Areta,
unpubl. data). Therefore, although vocalizations
alone might serve to assess specific status of
populations, a strong test of specific identity
should test vocalizations and distinctive habitat
as key features of any valid species.

The four hypotheses that I tested were:

(1) Good Species Hypothesis (Narosky 1977).
According to this hypothesis, S. zelichi is
a valid species. If so, I predicted that they
would have vocalizations and a preferred
habitat different from those of closely
related species.

(2) Hybridization Hypothesis (E. Eisenmann,
in Narosky 1977). The Hybridization Hy-
pothesis considers S. zelichi to be a hybrid
of S. cinnamomea and S. palustris. If true,
I predicted that the songs of S. zelichi
would either be intermediate between S.
palustris and S. cinnamomea (assuming
songs are genetically determined) or iden-
tical to the paternal form (S. palustris or
S. cinnamomea, if learned from the father).
This hypothesis predicts that the habitat of
S. zelichi would be shared by both parental
forms (S. palustris and S. cinnamomea).

(3) Color Morph Hypothesis I (Ridgely and
Tudor 1989, Sibley and Monroe 1990).
This hypothesis considers S. zelichi to
be a color morph of S. cinnamomea.
If true, I predicted they would have
songs and preferred habitats like those of
S. cinnamomea.

(4) Color Morph Hypothesis II (Pearman and
Abadie 1995). This hypothesis considers
S. zelichi to be a color morph of S. palustris.
If true, S. zelichi should have songs and
preferred habitats like those of S. palustris.

Female Capuchinos in the ruficollis group are
indistinguishable by plumage (visual spectrum)
and their vocal repertoire is limited to calls and
soft chatters (J. Areta, pers. obs.). Thus, I used
male songs and habitat use to test all hypotheses.
Distribution patterns, extent of occurrence, rel-

ative abundance, and temporal continuity data
were also used to assess the validity of these
hypotheses.

RESULTS

Vocalizations. I obtained recordings of
three S. zelichi males, 34 S. palustris males,
and 24 S. cinnamomea males (Appendix 1). I
identified 15 notes in the song repertoires of
male S. palustris (Fig. 2, Table 2) and all but
one of those notes were also used by male
S. zelichi (Fig. 2, Table 2). However, none of
these notes were identified in the songs of male
S. cinnamomea (Table 2). In contrast, none
of 11 notes identified in the songs of male
S. cinnamomea (Fig. 3) were used by male S.
palustris or S. zelichi. The last segments of the
full song of S. cinnamomea were seldom recorded
and could not be characterized.

The songs of S. zelichi and S. palustris share
distinctive notes not present in the songs of
other Capuchinos (Areta, unpubl. data). The
two most frequently notes used by S. zelichi and
S. palustris were D and O. The sound of the
uniquely inflected note D is readily identified in
the field as belonging to either of the two forms
(Figs. 2A and D). The “V-shaped call” (note
O) is a short, high-pitched, pure-toned whistle,
lasting almost one-third second, that descends
and then ascends to half of its initial frequency
and ends in a small “nail” that bends downward
(Figs. 2A and 2E). Among the Capuchinos, only
S. zelichi and S. palustris have these characteristic
notes (J. Areta, pers. obs.). The similarity in fine
structure and tempo of these last two notes is
striking, being even audibly distinctive among
all the Capuchinos in the ruficollis group. The F
and K notes of S. cinnamomea can be considered
homologous to notes D and O of S. palustris
and S. zelichi based on position in the song, and
differ dramatically from them (cf. Figs. 2A vs.
3A, 2D vs. 3B, and 2E vs. 3C).

I did not detect any geographical variation in
any of the three species, with the same note types
identified at all localities for each species. How-
ever, when recordings of S. zelichi, S. palustris,
and S. cinnamomea made in 1991–1993 and
2003–2007 are compared (Appendix 1, Figs. 2
and 3), morphological changes of apparently
homologue notes can be tracked through time.
The recordings of S. palustris and S. zelichi from
the early 1990s are more similar to each other
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Fig. 2. Representative spectrograms comparing vocalizations of S. zelichi (N = 3) and S. palustris (N =
34). Numbers in parentheses correspond with data of individuals in Appendix 1, locality name and locality
number as in Figure 1 are also included here to facilitate comparison of similitude among localities. (A) Full
song and call of S. palustris in 2003–2007 depicting delimitation of note types; song (10, Ea. Rincón del
Socorro-15) and call (5, Ea. Rincón del Socorro-15), (B) Initiation and middle portion of songs in 1991–1993
of S. palustris (above, AJ30, Mercedes-14) and S. zelichi (below, MP3, Gualeguaychú-4), (C) Middle and final
portion of songs in 1991–1993 of S. palustris (above, MP32, Gualeguaychú-4) and S. zelichi (below, MP3,
Gualeguaychú-4), (D) Full songs in 2003–2007 of S. palustris (above, 10, Rincón del Socorro-15) and S.
zelichi (below, 2, Ea. La Marita-3), (E) Calls in 2003–2007 of S. palustris (above, 5, Rincón del Socorro-15)
and S. zelichi (below, 2, Rincón del Socorro-15) call. Inferred homologies are described by the use of an
apostrophe (’). Notes 1, 2, 3, and notes with an apostrophe were only found in recordings made in the early
1990s, and not in my recordings from 2003 to 2007.



358 J. I. Areta J. Field Ornithol.

Table 2. Note types in the songs of S. palustris and the percentage of individual male S. palustris (N = 34)
and S. zelichi (N = 3) whose songs included those notes.

Species a b c d e f g h i j k l m n o

S. palustris 21% 59% 85% 85% 74% 74% 74% 68% 62% 50% 85% 32% 44% 41% 71%
S. zelichi 33% 33% 100% 100% 67% 67% 67% 67% 33% 33% 0% 33% 33% 67% 33%
No male S. cinnamomea (N = 24) had songs that included any of these notes. Letters correspond to letters
in Figure 2.

than they are to recordings from 2003 to 2007
and vice versa (cf. Figs. 2B and 2C vs. 2D).
The D note was almost vertical in the early
1990s (labeled d’, Fig. 2), but had a moderate
slope in the 2003–2007 recordings (labeled d,
Fig. 2). A similar change in pattern is found
in note F of S. cinnamomea (Fig. 3), where
notes identified from recordings made during
the early 1990s differ in shape from those from
2003 to 2007. The F note starts with a clear
downward inflexion in recordings from the early
1990s (labeled f’) that is lacking in any bird
recorded in 2003–2007 (labeled f ) (cf. Fig. 3B
above and below). Moreover, three notes used by
both S. zelichi and S. palustris in the early 1990s
(notes 1, 2, and 3 in Fig. 2C) were not identified
in recordings from 2003 to 2007 (Figs. 2A and
2D, Appendix 1). This suggests that the songs of
the Capuchinos changed from the early 1990s
to 2003–2007. More important, however, is that
the songs of S. zelichi and S. palustris exhibited
similar changes, whereas those of S. cinnamomea,
although diverging in time, did not.

Habitat. S. zelichi (12 territories) and
S. palustris (46 territories) were always found in
marsh or wet grassland habitat. S. cinnamomea
(34 territories) were found in undulating grass-
land (N = 25, or 73.5%), marsh or wet grassland
(N = 5, or 14.7%), and in cardal-caraguatal
(N = 4, or 11.7%). The only habitat shared
by the three species was marsh or wet grassland
(see Appendix 2 for sampling localities). Overlap
between S. cinnamomea and S. palustris occurred
only in wet grassland where 46 S. palustris and
five S. cinnamomea were found, whereas neither
S. palustris nor S. zelichi were ever found in
the typical S. cinnamomea habitat of undulating
grasslands. Thus, although differing in preferred
habitat, there is some overlap between S. palustris
and S. cinnamomea, and this overlap occurs in
typical S. zelichi habitat.

Relative abundance and continuity. I
found a skewed relative abundance ratio, with

one S. zelichi for every 15 S. cinnamomea and
one S. zelichi for every 20 S. palustris. Although
differing in abundance, all three species can be
found continuously in nature.

Hypothesis testing. The hypothesis that
S. zelichi is a valid species is rejected by both
song and habitat data, with no species-specific
notes in its songs and S. zelichi and S. palustris
occupying similar habitat. Moreover, although
the distributional pattern of the three forms is
consistent with all the hypotheses, no S. zelichi
are known to occur outside the ranges of S. cin-
namomea and S. palustris, suggesting a causal
link between the existence of these three forms
and supporting the Hybridization Hypothesis
and both Color Morph Hypotheses over the
Good Species Hypothesis.

The hypothesis that S. zelichi is a hybrid of
S. palustris × S. cinnamomea is partially rejected
by both song and habitat data. Because there
is no sign of intermediacy in the vocalizations
of S. zelichi and its putative parental forms
S. palustris and S. cinnamomea, the mixed-voice
prediction is rejected. However, if songs were
innate or learned exclusively from male parents,
similarities between songs of S. palustris and
S. zelichi would be expected even if the latter
is a hybrid. If S. zelichi is of hybrid origin and
songs are learned from the father, then evidence
suggests that S. palustris is the paternal form.
Habitat overlap between the proposed parental
forms S. cinnamomea and S. palustris is limited,
but sufficient to allow hybridization. However,
no S. zelichi were found in the typical grassland
habitat of S. cinnamomea, suggesting that male
S. cinnamomea might not be important in the
origin of S. zelichi. None of the predictions
of this hypothesis was fully supported by my
results. Importantly, S. zelichi occurs regularly
(although at low densities) in the wild both in
space and time, unlike hybrids reported in the
genus Sporophila, a fact that undermines the Hy-
brid Hypothesis. Continuity in time and wide
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Fig. 3. Representative spectrograms of vocalizations
of S. cinnamomea (N = 24). Numbers in parentheses
correspond with data of individuals in Appendix 1,
locality name and locality number as in Figure 1
are also included here to facilitate comparison of
similitude among localities. (A) Initiation and middle
portion of song and call of S. cinnamomea in 2003–
2007 depicting delimitation of note types; song (5,
Rincón del Socorro-15) and call (5, Rincón del
Socorro-15), (B) Initiation and middle portion of
song in 1991–1993 (above, AJ21, Mercedes-14), and
in 2003–2007 (below, 5, Rincón del Socorro-15), (C)
Call in 2003–2007 (14, Lorenzo Geyres-24). Inferred
homologies are described by the use of an apostrophe
(’), interrogation mark denotes doubt regarding the
homology.

geographic span are two other characteristics of
S. zelichi arguing against its hybrid origin.

The hypothesis that S. zelichi is a color morph
of S. cinnamomea is rejected based on both song
and habitat data. The songs of S. zelichi and
S. cinnamomea differ in note structure, pace, and
duration (Figs. 2 and 3, Table 2). In addition,
there is little habitat overlap between S. zelichi
and S. cinnamomea, and no S. zelichi were found
in the preferred habitat of S. cinnamomea.

The hypothesis that S. zelichi is a color morph
of S. palustris is supported by both song and
habitat data. The note repertoire of S. zelichi was
similar to that of S. palustris, and their songs have
changed in a similar manner over time (Fig. 2).
Both S. zelichi and S. palustris were always found
in marshes or wet grasslands and the presence of
S. palustris predicts the presence of S. zelichi
better than any other species.

DISCUSSION

My results indicate that S. zelichi is not a
distinct species, and support the hypothesis that
it is a syntopic color morph of S. palustris. The
songs and habitats of S. zelichi were indistin-
guishable from those of S. palustris, and different
from those of S. cinnamomea. Moreover, bird
trappers have reported the use of S. palustris
or S. zelichi individuals to attract each other
to traps, showing intense territorial response
between these two forms (R. Tato and T. Juani,
pers. comm.). Playback experiments (although
not quantified) indicate that S. zelichi respond
positively to S. palustris and vice versa (Pearman
and Abadie 1995, unpubl. data). My findings
agree with those of Pearman and Abadie (1995)
who found the vocalizations of S. palustris and
S. zelichi to be identical. In contrast, Zelich
(in Narosky 1977:346) mentioned a friend
who could presumably separate S. zelichi from
S. palustris in the field by their vocalizations.
Previous reports indicate that both species were
found in marshes, as is shown in this study
(Barrows 1883, Narosky 1977, Pearman and
Abadie 1995, Azpiroz 2003). These findings are
paralleled by the existence of an undescribed
black-collared and rusty-backed seedeater that
is indistinguishable from S. ruficollis in vocaliza-
tions and habitat (Areta, unpubl data).

No valid seedeater species in the genus
Sporophila is rare over its entire range (J. Areta,
pers. obs.), with even less abundant species being
locally common when conditions are suitable
(Ridgely and Tudor 1989, Sick 1997, Stiles
2004). Population size estimates for S. palustris
(1000–2500 individuals) and S. zelichi (50–250
individuals) are reflected by the low relative
abundances of both species (BirdLife 2005).
Pearman and Abadie (1995) found a relative
abundance ratio of one S. zelichi for every 14
S. palustris similar to the one reported here.
The extreme rarity of S. zelichi is not expected
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in a valid seedeater species. Although hybrids
have been reported in the genus Sporophila,
none has been found to occur extensively and
continuously in nature (Sick 1963, 1997) and,
unlike many hybrids, S. zelichi has been reported
breeding successfully in the wild (Pearman and
Abadie 1995, M. Zelich, pers. comm.). How-
ever, I cannot rule out the possibility that
S. zelichi is a hybrid between S. palustris and an-
other Capuchino (most likely S. cinnamomea).
Data on habitat are asymmetrical because some
individuals of S. cinnamomea were found in the
preferred habitat of S. zelichi and S. palustris
(marsh or wet grassland), but no S. zelichi or
S. palustris were found in the habitat typical of
S. cinnamomea (undulating grasslands).

Although my results do not eliminate the pos-
sibility of a hybrid origin for S. zelichi, this would
require that an S. palustris male (explaining the
similar songs) pair with an S. cinnamomea female
(possibly explaining the intermediate plumage).
This scenario, although plausible, would also
require that (1) female S. cinnamomea possess
genetic information from the color pattern of
its father and that these genes interact with
those of a male S. palustris to generate the
plumage of S. zelichi, and (2) S. zelichi males
occur only in the habitats occupied by the
paternal species and not the maternal species.
The hypothesis that S. zelichi is a morph of
S. palustris requires no such assumptions, and
explains the similarities in songs and habitat
use. In support of the Color Morph Hypothesis,
Stiles (2004) proposed that Tumaco Seedeaters
(S. insulata) are a color morph of S. telasco
rather than hybrids between Ruddy-breasted
(S. minuta) and Chestnut-throated (S. telasco)
Seedeaters as previously suggested (Ridgely and
Tudor 1989). Analysis of mitDNA showed that
S. insulata is more closely related to S. telasco
than to S. minuta (de las Casas 2004), either
supporting the hypothesis that S. insulata is a
variant of S. telasco or suggesting hybridization
between S. telasco and another species (most
likely S. minuta).

Sick (1997) showed that Oryzoborus ( =
Sporophila sensu Lijtmaer et al. 2004) seed-
finches can learn songs, whereas Rusty-collared
Seedeaters (S. collaris) are known to imitate
many bird species (Moschione 1989). The
rapid and concordant changes in the songs of
S. palustris and S. zelichi suggest a common
mechanism of restriction in vocal learning of

both forms, and the changes in S. cinnamomea
also suggest vocal learning in the Capuchinos.
It is not known whether Capuchinos have any
innate pattern selectivity (template) that could
prevent juveniles from learning heterospecific
songs (see Hultsch and Todt 2004). Capuchinos
likely learn songs from their fathers or from
neighbors during their first (or subsequent)
breeding seasons (Grant 1999, Kroodsma 2004,
Liu and Kroodsma 2006). Further elucidation
of learning mechanisms in the Capuchinos will
provide insight into their systematics.

In a recent mitDNA study, Lijtmaer et al.
(2004) were unable to identify any diagnosable
unit in the ruficollis group and instead found an
array of forms/species as part of a single poly-
tomy. However, vocalization and habitat data
suggest a closer relationship (i.e., conspecificity)
between S. zelichi and S. palustris than between
either of these forms and S. cinnamomea. These
differences also occur in several other species in
the Capuchinos of the ruficollis group (Areta,
unpubl. data). Discrepancy between molecular
and field data could reflect (1) recent diversifi-
cation not yet evidenced in the studied genes,
(2) poor molecular resolution due to method-
ological inadequacies, or (3) the existence of
a polymorphic species with varying degrees of
isolation among different forms. This third
provocative explanation for the discordance be-
tween the molecular and the field perspectives
suggests that female Capuchinos in the ruficollis
group mate freely with all male plumage forms,
hence erasing any genetic distinctiveness, and
that diagnostic features of the vocalizations and
habitat preferences of males are cultural traits
superimposed on the shared genetic basis of a
polymorphic species. At least four critical issues
concerning the systematics of the Capuchinos
remain to be resolved: (1) how, when, and from
whom do males learn their songs, (2) what are
the female preferences for males with different
plumage and songs, (3) what are the genetic and
developmental bases of plumage patterns, and
(4) assess the degree of genetic relationship and
distinctiveness of the different known forms.

Taxonomic recommendation. Barrows
(1883) described Spermophila palustris based
on material collected at Concepción del
Uruguay (Entre Rı́os Argentina), and the
species was subsequently transferred to the
genus Sporophila (Hellmayr 1938). My results
invalidate S. zelichi as a valid species under
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the Recognition Concept (however, the results
would be the same under the Biological Species
Concept and probably the Phylogenetic Species
Concept as well; see Eldredge 1995, Haffer
1997). One possible course of action would
be to acknowledge that the name S. palustris
(Barrows 1883) has priority over S. zelichi
(Narosky 1977). Because of similarities in songs
and habitat use, I recommend that S. zelichi
be treated as a synonym of S. palustris. Some
previous taxonomic proposals might have
bearings on the taxonomic validity of the name
S. palustris and, therefore, on the suggested
name for S. zelichi. Short (1975) suggested that
S. palustris was a color morph of S. hypoxantha.
S. hypoxantha (Cabanis 1851) has priority over
S. palustris (Barrows 1883) and, therefore, if
Short (1975) was correct, then S. hypoxantha
would be the appropriate name for both
S. palustris and S. zelichi. However, my results
do not support Short’s (1975) proposal because
the songs and habitats of S. hypoxantha and
S. palustris differ (Areta, unpubl. data). A more
cautious approach would be to acknowledge
that S. zelichi is not a valid species, but to defer
from considering it as a synonym of S. palustris
until there is irrefutable evidence that it is not a
hybrid of S. palustris × S. cinnamomea.

Although S. cinnamomea has been suggested
to be a color morph of S. hypochroma (Short
1975, Ridgely and Tudor 1989, Sibley and Mon-
roe 1990), this hypothesis has no bearing on the
decision regarding the future use of the name
S. zelichi. Regardless, the binomial Sporophila
zelichi should not be used to designate any
animal taxon.

Conservation implications. Conservation
of S. zelichi will require protection of habitat
occupied by the endangered S. palustris rather
than exclusive protection measures for S. zelichi.
The main threat to these forms is afforestation
with Pinus spp. and Eucalyptus spp. (Pearman
and Abadie 1995, BirdLife 2005, J. Areta, pers.
obs.) that not only eliminates adequate grassland
habitats, but also decreases the chances of mi-
grating birds of finding their naturally variable
and spatially disperse food resources. Although
overgrazing by cattle is also detrimental for
S. palustris/zelichi and other Capuchinos, mod-
erate grazing seems to be tolerated (J. Areta, pers.
obs.) and might provide a suitable conservation
alternative to total replacement of grassland
habitat by monocultures and wood plantations.

Due to their scarcity, S. zelichi are highly
prized by bird-keepers. However, the chances
of capturing a male S. zelichi are small so
most are captured incidentally by bird-keepers
attempting to trap S. palustris. More common
Capuchinos are trapped in greater numbers (J.
Areta, pers. obs.). The effects of trapping for the
cage-bird market on populations are unknown,
but are probably high.
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APPENDIX 1

Recording localities, dates, and source of
recordings used in this paper. Data of localities
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in Figure 1. Numbers between square brack-
ets indicate number of individuals per locality
and identification number of individual birds
assigned in my database is between paren-
theses. All recordings by the author except
those noted by AJ = Alvaro Jaramillo, DM =
Diego Monteleone, MP = Mark Pearman, and
RF = Rosendo Fraga.

S. palustris [34]. ARGENTINA. 1991–1993:
Mercedes [1] (AJ30), Gualeguaychú [2] (MP32,
MP34), and Banco Caraballo–Entre Rı́os [1]
(MP33). 2003–2007: Ea. La Marita [2] (1,2),
Cnia. Pellegrini [2] (3,4), Ea. Rincón del
Socorro [11] (5–14, DM31), Ea. Santa Isabel–
Corrientes [1] (RF28), and Bañado Santa Rosa–
Corrientes [1] (RF29). URUGUAY. 2003–
2007: Bañados de la India Muerta [6] (15–20),
and Cebollati [7] (21–27)

S. zelichi [3]. ARGENTINA. 1992:
Gualeguaychú [1] (MP3). 2003–2007:
Gualeguaychú [1] (1), and Ea. El Socorro [1]
(2).

S. cinnamomea [24]. ARGENTINA. 1992–
1993: Mercedes [2] (AJ21, AJ22), PN El Pal-
mar [1] (MP23), and Caza Pava – Corrientes

[1] (MP24). 2003–2007: Ea. El Socorro [9]
(1–5, 7–10), Mercedes [1] (1), Cnia. Pelle-
grini [2] (11,12), and Gualeguaychú [1] (13).
URUGUAY. 2003–2007: Lorenzo Geyres [5]
(14–18), San Javier – Rio Negro [1] (RF19),
and Villa Soriano – Rio Negro [1] (RF20).

APPENDIX 2

Locations where I obtained information
about habitat use (data for locations in Fig. 1).
Numbers between square brackets indicate
number of individuals per location.

S. palustris [46]. ARGENTINA. Cnia. Pelle-
grini [7], Ea. El Socorro [15], Gualeguaychú [1],
and Ea. La Marita [3]. URUGUAY. Cebollati
[11] and Bañados de la India Muerta [9].

S. zelichi [12]. ARGENTINA. Cambá Trapo
[1], Cnia. Pellegrini [2], Ea. El Socorro [1],
Gualeguaychú [7], and Ibicuy [1].

S. cinnamomea [34]. ARGENTINA. Cnia.
Pellegrini [7], Ea. El Socorro [9], Mercedes
[1], PN El Palmar [8], Arroyo Baru [1], and
Gualeguaychú [1]. URUGUAY. Lorenzo Geyres
[7] and Queguayar [2].


