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Summary

The Marsh Seedeater Sporophila palustris is one of the most endangered and least known of
the capuchino seedeaters. Breeding populations are patchy, occurring in north-east Argentina,
southern Brazil, and Uruguay. We present data on the breeding biology of the species, and describe
nests and eggs, behaviour (including courtship, nesting, incubation and parental care), breeding
sites and food items. Marsh Seedeaters breed in well-preserved grasslands with wet soils and tall
vegetation. In general, these habitats are used for extensive livestock ranching. Main threats are
overgrazing, widespread use of fire, conversion of grasslands to pastures of exotic grasses and rice
fields, afforestation, and illegal trapping. Most breeding sites are located in Important Bird Areas,
but only one in Brazil and one in Argentina are protected. We propose a series of actions to promote
the conservation of Marsh Seedeaters and other endangered birds that coexist in grassland habitats.

Resumen

El Capuchino Pecho Blanco Sporophila palustris es uno de los capuchinos menos conocidos y uno
de los més amenazados. Sus poblaciones reproductivas son locales, fragmentadas y ocurren en
el nordeste de Argentina, sudeste de Brasil y en Uruguay. Presentamos datos reproductivos
describiendo nidos y huevos, comportamiento (incluyendo cortejo, nidificacion, incubacién y cuidado
parental), sitios de anidacién y datos sobre alimentacién. El Capuchino Pecho Blanco nidifica
en pastizales altos y himedos en buen estado de conservacién. Estos hébitats en general se han
convertido en 4reas ganaderas. Las principales amenazas son sobrepastoreo, uso generalizado del
fuego, drenaje de humedales, reemplazo total del habitat por pasturas y forestaciones y captura
ilegal. La mayoria de los sitios se localizan en AICAs, pero s6lo uno en Brasil y otro en Argentina
se encuentran protegidos. Finalmente, proponemos una serie de medidas que contribuyen a la
preservacion del Capuchino Pecho Blanco y de otras aves amenazadas que conviven con este.

Introduction

The genus Sporophila comprises about 30 species of small Neotropical birds highly specialised in
the consumption of seeds (Meyer de Schaunensee 1952, Sick 1985, Ouellet 1992). They inhabit
both forest and open habitats and many species are markedly migratory (Silva 1999). The
‘capuchinos’ (in Spanish) or ‘caboclinhos’ (in Portuguese) comprise a tightly-knit monophyletic
group of species, several of which occur sympatrically, albeit in different habitats (Areta 2008,
Areta and Repenning 2011, Areta et al. 2011), and they are among the most characteristic birds of
the grasslands of south-eastern and central South America (Lijtmaer et al. 2004, Areta 2008,
Campagna et al. 2010, Azpiroz et al. 2012).
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The natural history of the capuchinos has been poorly documented and the breeding biology of
several species of this group remains poorly understood. The few studies include the Chestnut
Seedeater Sporophila cinnamomea (Narosky 1973), Dark-throated Seedeater S. ruficollis (de la
Pefia 1981, 2005, 2009), Tawny-bellied Seedeater S. hypoxantha (de la Pefia 2005, 2009,
Di Giacomo 2005a, Facchinetti et al. 2008), Rufous-Rumped Seedeater S. hypochroma (Roda and
Lépez-Lants 2008), Ruddy-breasted Seedeater S. minuta (ffrench 1980, Stiles and Skutch 1989)
and Black-Bellied Seedeater S. melanogaster (Rovedder and Fontana 2012).

The capuchinos are of high conservation interest: over half are classified as globally “Endangered”
(three species) or “Near Threatened” (three species) (BirdLife International 2013). Habitat loss
and modification and, in some cases, trapping for the illegal cage-bird market are the main threats
(BirdLife International 2013). Due to the high association of the endangered species of this group
with the threatened natural grasslands of south-eastern South America (Azpiroz et al. 2012), the
capuchinos are considered ‘indicator species’ for the identification of sites of conservation interest
such as Important Bird Areas (Devenish et al. 2009) and Endemic Bird Areas (Stattersfield et al.
1998).

The Marsh Seedeater Sporophila palustris is the most threatened of the capuchinos, being
listed as “Endangered” (BirdLife International 2013). This species includes the Entre Rios
Seedeater S. zelichi, previously classified as “Critically Endangered” and now considered as a
morph of the Marsh Seedeater or, less likely, a hybrid (Areta 2008). The Marsh Seedeater is a long
distance migrant (> 1000 km), breeding in temperate grasslands and marshes of north-east Argentina,
southern Brazil and Uruguay and spending the non-breeding season in tropical grasslands of the
central Brazilian Cerrado (Sick 1985, Collar et al. 1992, Silva 1999, Lima 2008, Areta 2008, BirdLife
International 2013). The destruction of natural grassland ecosystems in South America is inten-
sifying (Develey et al. 2008, Lopes et al. 2010, Azpiroz et al. 2012), and the conservation status of
the Marsh Seedeater could worsen if efforts to protect habitats and populations are not imple-
mented. The development of effective conservation actions for the species is further hampered by
the lack of basic information on reproduction and ecological demands during the breeding and
wintering seasons (Ridgely and Tudor 1989, Collar et al. 1992, Bencke et al. 2003, Areta 2008).

In this paper we describe the breeding biology and nesting habitats of the Marsh Seedeater,
focusing on nest, eggs, clutch size, breeding period, parental care, nest building, courtship and food
items consumed by adults. Based on our findings we recommend actions for the conservation of
breeding populations.

Methods

Breeding data were collected in north-east Argentina (Corrientes and Entre Rios provinces) between
2000 and 2007 and in southern Brazil (Rio Grande do Sul state) between 2008 and 2010. Nests were
found through active searches in areas defended by territorial males or by following individuals
carrying nest-building items or food for nestlings (Martin and Geupel 1993).

Breeding sites were described on the basis of vegetation composition, presence and intensity of
agriculture, livestock, and exotic plants, and evidence of recent fires. Nests were monitored on
consecutive days when possible. Measurements of nests and eggs were taken with a calliper to the
nearest 0.1 mm and eggs were weighted using a scale accurate to 0.1 g.

We used the method of “focal observation” (Altmann 1974) to quantify nesting behaviour. We
spent a total of 1 h monitoring nests under construction; 6h 30 min during the incubation phase;
14 h during the nestling phase; and 2h 10 min observing non-emancipated fledglings. During the
observations we recorded the sex, behaviour, number of visits and intervals of absence of the
parents. During the nestling and non-emancipated fledgling phases, we observed the food items
collected and, for nestling phase, we estimated the distance of food collection from the nest by the
parents in each trip. Two inactive nests and two eggs from Brazil were collected and deposited
in the Museu de Ciéncias e Tecnologia of Pontificia Universidade Catélica do Rio Grande do Sul
(MCT-PUCRS) (Table 1).
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Results

We obtained nine breeding records of the Marsh Seedeater in four sites in Argentina and four
breeding records in two sites in Brazil (Figure 1, Table 1). A letter code was assigned to each record
and is used throughout the manuscript (A to M; Table 1).

Breeding behaviour

Food items. Adult Marsh Seedeaters were observed feeding on native grasses (Poaceae) that were
remarkably abundant in the breeding sites. In Brazilian sites, seeds of Paspalum urvillei, Setaria
parviflora, Eriochloa punctata and Digitaria sp. were consumed. In Argentine sites, seeds of Paspalum
intermedium, P. notatum, P. plicatulum, P. urvillei and Andropogon lateralis were taken. We did
not observe consumption of arthropods.

Courtship display. (n = 1, evidence F); One adult male was seen vibrating the wings quickly with a
shallow quivering while raising the tail. This behaviour was repeated while the male flew among four
different perches 7—10 m apart from each other, describing a circle around the female, which remained
perched motionless. On some occasions the male sang while performing this display.

Nest building. (1 = 4 nests; evidence A, E G and I); Only the female built the nest, incorporating
material every 4.4 min on average (range: 2—17 min; n = 15 trips; nest G). Materials were gathered
close to the nest (mean = 23 m; range = 12—40 m, n = 4 trips). The male remained near the nest
always in silence. The male followed the female only during the farthest trips, but never accompanied
her to the nest. On one occasion (evidence I) the male vocalised frequently, always perching higher
than the female and at least 8 m away from the nest while she incorporated material. The female
reached the nest through low direct flights and uttered a soft chac-chac-chac-chac-chac when
arriving and leaving.

Parental care. Only the female incubated (n = 3 nests; evidence C, L and M). Incubation bouts
averaged 23.1 = 16.9 min (n = 12 bouts; evidence C). Both sexes fed nestlings and fledglings (n = 4;
evidences B, C, D and J). The female made more feeding trips than the male (1 = 59 vs 33 trips; nest C).
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Figure 1. Map of the breeding sites (black dots) of the Marsh Seedeater Sporophila palustris in
Brazil and Argentina reported in this study.
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Food provided to nestlings was obtained 46.5 + 27.7 m from the nest (n = 8o trips; evidence C).
Only seven times did parents travel more than 100 m from the nest. The nestlings and fledglings
were fed with native grass seeds.

Descriptive accounts

Breeding period. One nest was found in November, four in December, seven in January and one
in February. The earliest active nest was found on 21 November (evidence F) and the latest on 10
February (evidence C).

Nests. Nests were high cups supported by laterals (sensu Simon and Pacheco 2005). They were
made of the dry panicles of native grasses such as Paspalum, Setaria and Briza from which the
seeds were removed. These panicles were horizontally braided and laterally fixed to branches and
leaves of supporting plants. Nests did not show a distinct lining, except for material inside which
was visibly thinner. Nests were supported by 4-8 branches (or leaves) of supporting plants. Two
nests had abundant spiders’ webs that reinforced the top edge of the nest and the area where it
was attached to branches and leaves of the supporting plant. The general colour of the nests was
tawny and the construction was firm. Four nests were located in clumps of native grasses (three
species) and three in clumps of native broad-leaved herbaceous plants (two Asteraceae and one in
Lythraceae). Nests were constructed 41.6 + 26.4 cm above ground (n = 9 nests). The dimensions
of the nests were: outside diameter 6.05 + 0.60 cm, inner diameter 4.67 + 0.87 cm, height 5.30 +
0.85 cm and depth 4.55 + 0.53 (n = 7 nests; Table 1). In general, nests in herbaceous plants were
more conspicuous than those built in clumps of grasses.

Eggs. The eggs (n = 4; evidence A and C) were light grey or light blue with irregular brown and
dark grey spots up to 4 mm. Spots were more numerous and larger at the obtuse pole, where black
dots or lines were found. The eggs were 16.7 + 0.6 mm long (range = 15.7-17.5 mm, n = 8), 12.2 +
0.4 mm wide (range = 11.7—12.7 mm, n = 8) and weighed 1.2 + 0.2 g (range = 1.0-1.5 g, n = 8).

Clutch Size. All nests invariably contained two eggs or two nestlings (n = 6 nests). Other
records suggests this same clutch size: one male fed two fledglings (evidence B), two presumed Marsh
Seedeater females fed two fledglings each (evidence B), a male and female had two fledglings
(evidence H). Only on one occasion a pair fed only one fledgling (evidence D).

Breeding habitat. Both sites in Brazil were wet grasslands located on flat soils close to permanently
flooded wetlands covered by large stands of tall Cyperaceae on the margins of large freshwater
lagoons. These grasslands are mainly composed by native grasses of the genera Paspalum, Setaria,
Eriochloa with tussocks of Panicum prionitis (Poaceae) and clumps of Eryngium pandanifolium
(Apiaceae). Broad-leaved plants (Baccharis and Eupatorium; Asteraceae) which are used by Marsh
Seedeater to support the nests were notably common. Both breeding sites were flooded during the
winter. Presence of cattle was low year-round. Both sites were partially burned in the range of
1—2 years before the breeding events. Comparatively higher terrain surrounding wetlands is used
for cattle raising and rice growing.

In Entre Rios, Argentina, nesting sites were located in grasslands used by livestock. The topog-
raphy is undulating, with well-drained soil and crossed by shallow streams. The Marsh Seedeaters
nested in wet grassland marginal to these streams where floods occur occasionally. These grasslands
had a layer of tall grasses and bushes (Paspalum intermedium, P. plicatulum and Sorghastrum
sp.) and a lower layer of grasses such as Panicum hians, Paspalum dilatatum and Briza sp. Among
the broad-leaved plants tall species such as Eryngium pandanifolium and several shrubs of the
genus Baccharis and Eupatorium occurred. In these sites, Panicum prionites was the dominant
species in the flooding areas at lower elevations. Currently, these grasslands in Entre Rios
cover only small areas within an intensive agricultural matrix of crops, exotic pastures and
afforestation.

In Corrientes, the Marsh Seedeater nested in grasslands locally denominated ‘malezales’. This
plant community is almost uniformly dominated by Andropogon lateralis and occurs on ground
with slightly undulating topography, poorly drained soils and the presence of water during long
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periods of the year. These grasslands alternate with extensive wetlands dominated by other grasses
of the genera Panicum and Paspalum and sedges such as Rhynchospora corymbosa. Currently,
most of these grasslands in Corrientes are under livestock activity with widespread use of fire
(annually), even at higher elevation areas of large scale silviculture.

Discussion
Breeding biology

The breeding season of the Marsh Seedeater extends from November (after arrival at breeding
sites) until at least late February. From February to mid-April, the number of individuals reduces
gradually (JIA, JVB pers. obs.). This timing of breeding and migration is shared by most species of
capuchinos in our study area (e.g. Belton 1994, Bencke et al. 2003, de la Pefia 2005; Di Giacomo
20053, Roda and Lépez-Lands 2008).

By building their nests in tussocks of native grasses, the Marsh Seedeater differs from the other
capuchinos, which basically use broad-leaved herbaceous plants to support their nests (mainly
Asteraceae and Fabaceae), including some exotic species and crop weeds (Di Giacomo 2005a, Roda
and Lopez-Lants 2008, de la Pefia 2005, 2009, Rovedder and Fontana 2012). Among the capuchinos,
only the Ruddy-breasted Seedeater also uses grass-tussocks for nesting (see also ffrench 1980,
Stiles and Skutch 1989) and occasionally Tawny-bellied and Chestnut Seedeaters (AGD, ASD
pers. obs.).

The size of Marsh Seedeater nests, the materials used in construction, the location and height
above the ground are very similar to those known for other capuchinos (Narosky 1973, de la Pefia
1981, 2005, 2009, ffrench 1980, Di Giacomo 2005a, Roda and Lopez-Lantis 2008, Rovedder and
Fontana 2012), including a nest of Marsh Seedeater from a site close to ours in Entre Rios, Argentina
that was described briefly by Chebez et al. (2008). Clutch size, egg colour and parental behaviour,
including more female care to offspring, are also similar to those of other capuchinos (e.g. ffrench
1980, Di Giacomo 2005a, Facchinetti et al. 2008).

Nesting sites of the Marsh Seedeater described in this study were located in wet grasslands
situated in transition zones between terrestrial and aquatic habitats. In this sense, the species does
not nest in marshes proper, but rather on their margins. The vegetation is characterised by a
matrix of grasses arranged in clumps about 1 m high in a vegetative state (mainly Andropogon,
Panicum and Paspalum) and numerous shrubs (mainly Baccharis and Eupatorium). The soils are
permanently or seasonally flooded during the period of highest rainfall in the austral winter
(pers. obs.). All sites in Brazil and Entre Rios province also are characterised by the presence of
dense patches of Eryngium pandanifolium.

Breeding data and conservation implications

The Marsh Seedeater was found breeding in wet and seasonally flooded grasslands in southern
Brazil and north-eastern Argentina. The species is also known to breed at the ‘Banhado do Magarico’
(IBA RS11) in southern Brazil, where a small fledgling was found on g January 2003 (Bencke
et al. 2003). Nesting is also likely in eastern and western Uruguay and at the ‘Banhado Sao
Donato’ (IBA RSo02) in southern Brazil, which have adequate breeding habitats (Bencke et al.
2006, Areta 2008). The breeding habitats have a highly fragmented distribution and most of the
breeding sites are contained in an Endemic Bird Area (EBA): Argentine Mesopotamian grasslands
(Stattersfield et al. 1998). Five of the six sites reported in this study (one in Brazil and four in
Argentina) are recognised as Important Bird Areas (IBAs), but only one in Brazil and another in
Argentina are under some kind of protection (Table 1). The Marsh Seedeater is sympatric with
populations of other globally threatened (“Vulnerable”) grassland species such as Strange-tailed
Tyrant Alectrurus risora and Sharp-tailed Tyrant Culicivora caudacuta in Argentina, and Black-and-
white Monjita Xolmis dominicanus, Ochre-breasted Pipit Anthus nattereri, Chestnut Seedeater
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Sporophila cinnamomea and Saffron-cowled Blackbird Xanthopsar flavus in Argentina and
Brazil (Di Giacomo 2005b, Bencke et al. 2006, pers. obs.). Thus, the establishment of protection
measures for breeding populations of Marsh Seedeater will indirectly benefit several other
globally threatened species.

Main threats to Marsh Seedeater in breeding areas

Habitat loss. Four activities that promote habitat loss or modification were recognized.
1) Overgrazing. Livestock rearing is the main economic activity in Marsh Seedeater breeding sites.
However, the species was recorded breeding only in areas with low cattle density where the veg-
etation remains tall. Grasslands used for livestock usually suffer from excessive trampling and
overgrazing which notably reduces the height of the vegetation and the availability of seeds,
becoming unsuitable for the reproduction of Marsh Seedeaters. 2) Planted pastures. Recently, the
extensive (and traditional) livestock have been gradually replaced by semi-intensive or intensive
livestock in north-east Argentina, with native pastures replaced by planted pastures of exotic
grasses (Azpiroz et al. 2012). Marsh Seedeaters and other globally threatened grassland birds
were absent from sites where native vegetation has been replaced by planted pastures (Di Giacomo
et al. 2010). However, all species maintained breeding populations in native grasslands with low
trampling where the vegetation surrounding the wetlands was 0.5—1 m high. 3) Irrigated rice
fields. In southern Brazil and north-east Argentina, wet grasslands were converted into rice fields
or have their hydrological cycles affected by the use of freshwater from marshes or from natural
and artificial reservoirs nearby (Bencke et al. 2003, JVB pers. obs.). 4) Afforestation. A recent
threat is the rapid increase of Eucalyptus and Pinus afforestation in south-eastern South America
(Di Giacomo and Krapovickas 2001, Azpiroz et al. 2012), which fragments and eliminates grass-
lands and reduces the connectivity between them (Bencke et al. 2003, Di Giacomo 2005b, Di
Giacomo et al. 2010), in turn reducing the availability of resources for migratory birds such as the
Marsh Seedeater (Areta 2008).

Fire. The use of fire is a traditional practice that stimulates production of fresh plant biomass
which is used as natural forage for cattle (Morello and Adamoli 1974, Kunst and Bravo 2003, Di
Bella et al. 2006). Fire and grazing are considered fundamental natural disturbances that promote
maintenance of grasslands (Overbeck et al. 2007). However, the most widely used fire-management
practice sets fires at a higher rate (once or more per year) than naturally occurring fires (once
every four years) (see Kunst and Bravo 2003). In Corrientes, artificial fires occur year-long even
during the breeding season of Marsh Seedeaters (JIA, AGD and ASD pers. obs.). Fire was also
observed in southern Brazil during the breeding season, especially in very dry summers (JVB, FJ,
MAAC and RAD pers. obs.). Available information on the effects of fire on grassland birds of
southern South America are scarce, but recent studies on species that coexist with Marsh
Seedeaters have demonstrated direct implications for their conservation (JIA, AGD and ASD pers. obs.).
For example, the Saffron-cowled Blackbird returns only after three breeding seasons once the
vegetation reaches advanced stages of regeneration (Petry and Kruger 2010), and the Strange-tailed
Tyrant requires at least two seasons to return to reproduce in burned areas (Di Giacomo et al.
2011). While infrequent burning can benefit grassland birds by maintaining grassland habitats
free from invading shrubs, frequent fires can have adverse effects if they occur during the repro-
ductive period. Marsh Seedeaters are notably vulnerable to fire due to the location of nests in clumps
of grasses close to the ground.

Cage bird market. The Marsh Seedeater and other capuchinos are very popular cage birds
(Lima 2008, BirdLife International 2013). Males are caught in large numbers and the effect on
populations is unknown (Areta 2008). The illegal trapping of individuals is facilitated by the
territorial behaviour of males and their conspicuous presence along rural roads (Willis and Oniki
1993, pers. obs.). The illegal capture appears to be a very important factor in the decline of popula-
tions in sites in Entre Rios, Argentina. Capture of capuchinos is a popular activity in this province
in which “expert’ trappers have existed for decades (Narosky 1977, JIA, AGD and ASD pers. obs.).
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Despite little enforcement, 15 capuchinos, including Marsh Seedeaters, were confiscated in a small
region of Entre Rios during a breeding season (October 2004—March 2005). These birds had been
used by trappers as attractors to capture other individuals (Anonymous 2005). Informal surveys
in Entre Rios in a single season resulted in over 20 Marsh Seedeaters found among bird-trappers,
including a single S. “zelichi” which was used to call Marsh Seedeaters to their traps (JIA pers. obs.).
In Rio Grande do Sul, the available data suggest that this problem is less severe. Only five males
were received between 2000 and 2012 in the wildlife rehabilitation center of the Universidade
Federal de Pelotas (Ntcleo de Reabilitacdo da Fauna Silvestre - UFPEL), one of the main institu-
tions receiving wildlife confiscated from the illegal trade in southern Brazil (MAAC pers. obs.).

Concluding remarks and recommendations

This study indicates that effective conservation of Marsh Seedeaters depends critically on maintain-
ing the integrity of temperate wet grasslands where this species reproduces. We describe a range
of increasing problems and threats to the conservation of breeding habitats of the Marsh Seedeater
and other coexisting endangered species.

Existing protected areas are insufficient to support viable populations of this species. Remaining
areas are being continuously altered or destroyed by several economic activities and may cause
Marsh Seedeater populations to decline or become locally extinct. In north-east Argentina, more
than one million ha of grasslands were identified as IBAs, but only c.10% of this area is under
some kind of protection or management (Di Giacomo et al. 2011). In southern Brazil, more than
500,000 ha were identified as IBAs in grasslands of Rio Grande do Sul, of which only c.12% is
under some kind of protection (Bencke et al. 2006).

In this context, we propose measures that should be urgently implemented in order to con-
serve breeding populations of the Marsh Seedeater and other birds which share grassland
habitats.

1)  Restrict grazing by means of management or exclusion of cattle in wet grasslands that are
effective or potential breeding sites. We propose a tentative distance of at least 100 m
around marshes based on our experience in the field until more complete studies are
available.

2)  Restrict afforestation and planting of pastures of introduced grasses.

3)  Encourage and support extensive livestock raising in natural pastures (e.g. by means
of projects such as ‘Pastizales del Cono Sur’ http://www.pastizalesdelconosur.org or
‘Produccién Responsable’ http://www.cebra.com.uy/presponsable/; see Develey et al.
2008 and Azpiroz et al. 2012) instead of activities that promote the destruction of
grasslands.

3)  Ensure compliance with environmental legislation for activities that affect hydrological
cycles of wet grasslands and alter the structure of the vegetation and availability of feeding
resources.

4)  Develop fire management plans considering the use of a mosaic of controlled burns. In
IBAs where the species is present, fires should be set outside the breeding season and with
a frequency greater than two years to allow the development of dense vegetation. In
Argentina the law on minimum prescribed fires should be implemented.

5) Prosecute trappers more intensively, especially between November and April, and
alert society on the negative effects of the cage-bird market on populations of target
species.

6)  Establish protected areas in IBAs where the species breeds in Argentina: Perdices (ER02),
Rincén del Socorro-Ibera (CR10) and grasslands in the Reserva Provincial del Iberd, and
Brazil: Banhado do Macarico (RS11) and the Vérzea do Canal Sao Gongalo (RS10), includ-
ing the effective implementation of the ‘Mato Grande’ Biological Reserve located in the
south-western border of the latter.
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