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ABSTRACT: The Upper Parand River Basin covers approximately half of the territory of Mato Grosso do Sul state. There are two
phytogeographic domains in this region: Cerrado and Atlantic Forest. Despite these domains have a high biological diversity and
suffer intense anthropogenic pressure, little is known about their avifauna in this region. Thus, we presented a compilation of the
avifauna based on field studies conducted by the authors, supplementary data from literature and institutional material deposited
in museum collections. We recorded 472 species of birds belonging to 25 orders and 71 families. Eleven species are endemic to
the Cerrado and 26 to the Atlantic Forest. Nine species with Amazonian distribution and four from the Chaco were also found in
this region. Sixteen intercontinental migratory species were recorded and 20 species are considered endangered. These endangered
species are rare or uncommon in the region, except for Rhea americana and Alipiopsitta xanthops, which are very common. These
data reinforce the importance of the conservation of birds in these areas, as well as additional studies that will allow a better
characterization of the avifauna of the region. We recommend the creation of new protected areas in the Upper Parand River region,
in addition to the full maintenance of Permanent Preservation Areas and Legal Reserves. This will ensure the conservation of these
birds currently threatened by strong anthropic pressure due to the presence of pastures and large-scale agriculture in the region.

KEY-WORDS: Atlantic Forest, avian communities, biogeography, central-western Brazil, Cerrado.

INTRODUCTION the state due to the presence of pastures and agricultural
activities, especially monocultures of soy bean, sugar
cane, corn and Eucalyptus (Mato Grosso do Sul 2010).

However, this region has an important role in biodiversity

The state of Mato Grosso do Sul is located in central-
western Brazil, and has an area with about 360.000 km?

(IBGE 2002) originally covered by Cerrado, Pantanal
and Atlantic Forest. In addition, there are small portions
of Chaco vegetation in low areas of the Paraguay River
watershed (Ab’Saber 1977, Mato Grosso do Sul 2010).
Two major river basins in the state are the Upper Paraguay
River Basin, located to the west, and the Upper Parand
River Basin, located east (Mato Grosso do Sul 2010).
The Upper Parand River Basin embraces almost
half of Mato Grosso do Sul and it is the richest region of

conservation, since it still has well preserved aquatic
and terrestrial habitats of Cerrado and Atlantic Forest
(Gimenes et al. 2007).

Despite the importance of the Upper Parand River
Basin for biogeography and conservation, little is known
regarding the composition and distribution of birds, unlike
the avifauna of the Upper Paraguay River Basin, which is
much better known (Tubelis & Tomas 2003, Nunes ez a/.
2005, Pivatto ez al. 2006, Straube et al. 2006a,b, Nunes ez
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al. 2008, Pivatto ez al. 2008, Nunes ez al. 2009, Nunes ez
al. 2010, Tomas et /. 2010, Nunes ez al. 2013).

The main studies of the avifauna in the Upper
Parand River Basin in the state of Mato Grosso do Sul
are Silva et a/. (2006) and Gimenes ez /. (2007). Silva
et al. (2006) listed 241 bird species for the sub-basins
of the Aporé and Sucurit rivers in the Cerrado region
(northeastern state). Gimenes ez a/. (2007) listed 295
species in the area between the lake of Porto Primavera
and the upper region of the Ivinhema River (Atlantic
Forest domains and floodplain of the Parand river and
tributaries). In addition, Faxina & Schlemmermeyer
(2010) recorded 146 species of birds in the sub-basin of
the river Amambai in the Atlantic Forest in the southern
part of the state, and Piratelli & Blake (2006) 99 species
of birds in areas of Cerrado in Trés Lagoas municipality,
eastern of Mato Grosso do Sul.

As a result, the entire region of the Upper Parani
River in Mato Grosso do Sul still has a gap on the
knowledge about birdlife. This fact is reinforced by the
high frequency of species whose occurrence had not
been expected or documented for this region (Zucca ez
al. 2007, Faxina e al. 2010, Godoi et al. 2011, 2012a,
Morante-Filho & Godoi 2012).

Herein we present data on the avian composition,
distribution and status of occurrence in the Upper Parand
River Basin in the state of Mato Grosso do Sul, focusing
on bird conservation. These data are useful to increase

the knowledge on distribution and also to determine the
main areas to be preserved in this part of the Mato Grosso
do Sul state.

MATERIAL AND METHODS

The Parand River is the main river of the Plata Basin,
responsible for draining the entire south-central part
of South America. The Upper Parand River comprises
portions of the states of Goids, Minas Gerais, Sao Paulo,
Parand and Mato Grosso do Sul, in the region from
the confluence of the Paranaiba and Grande rivers to
the Itaipu Hydroelectric dam (Agostinho ez a/. 2002).
Its main tributaries on the right bank are the Iguatemi,
Amambai, Ivinhema, Pardo, Verde, Sucurit, and Aporé
rivers (Mato Grosso do Sul 2010).

The Upper Parand River Basin covers about 170.000
km?in Mato Grosso do Sul, which equates to 47.5% of
the territory of the state (Figure 1). This region is located
on the plateau of the Parand sedimentary basin, with
extensive plateaus and flat surfaces located between 300-
1000m above sea level. The climate is mostly tropical
and subtropical in the extreme south of the region. It
is markedly seasonal, with annual rainfall ranging from
1070-1800mm, concentrated in a rainy season from
November to March, with a dry season from April to
October (Mato Grosso do Sul 2010).
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FIGURE 1. Upper Parand River Basin in the state of Mato Grosso do Sul showing major rivers and phytogeographic domains. The numbers indicate

the locations sampled in this study and summarized in Tablel.
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The phytogeographical domains are: a) Cerrado,
distributed mainly in central, east, north and northeast of
the Basin and b) Semideciduous forest (Atlantic Forest),
present mainly in the south and southeast. Additionally,
there are areas of ecotone distributed widely in the region
of contact between the Cerrado and the Atlantic Forest
(Mato Grosso do Sul 2010) (Figure 1).

The check-list assembled herein is based primarily
on data collected in the field by the authors and also data
available in the literature (Silva ez 2/. 2006, Gimenes et al.
2007, Faxina & Schlemmermeyer 2010). Additionally,
we used data obtained from: a) specimens deposited
at museums (The Field Museum of Natural History
-FMNH, Museu de Zoologia, Universidadede Sio
Paulo-MZUSP, and Museu de Histéria Natural Capio
da Imbuia - MHNCI); b) photographic material hosted
in the WikiAves website (www.wikiaves.com.br); and ¢)
personal communications accompanied by photographic
material to evidence the records.

The data collected in the field by the authors and
those available in the literature are from 50 locations
distributed throughout the study area, sampled between
2001 and 2012, both in Cerrado and in areas of Atlantic
Forest (Figure 1). The municipalities sampled are shown
in Table 1, which also contains information regarding the
sampling methods used, sampling effort, study period
and sources used.

The taxonomic list and scientific nomenclature
adopted follow the Brazilian Ornithological Records
Committee (CBRO 2011), with the exception of
some recent deliberations for families Caprimulgidae,
Thraupidae and Emberizidae, and temporary situations
(incertae sedis) of some groups or species based on the
previous edition of the same list (CBRO 2009). Also, we
used the concepts and findings of D’Horta ez /. (2008)
and consider I pyrrhopterus (Vieillot, 1819) as a valid
species and the local representative of the Iezerus cayanensis
complex in the Parand Basin.

We adopted Silveira & Straube (2008) and BirdLife
International (2009) to identify endangered bird species
in Brazil and globally, respectively. The recognition of
Cerrado endemic species follows Silva (1995, 1997),
while those endemic to the Atlantic Forest follow
Goerck (1997) and Brooks ez al. (1999). Additionally,
bird species from the Amazon rainforest (Silva 1996)
and Chaco (Straube ez 4/ 2006b), which extend their
geographic distribution to the Upper Parand River Basin,
were pointed out. The classification of migratory species
follows the CBRO (2011).

We used the Index of Frequency of Occurrence,
adapted from Naka ez al. (2002), to determine the status
of occurrence of bird species in the Upper Parand River
Basin. This index is based on the ratio between the number
of locations where a species was recorded by the total
number of sampling sites. The frequency of occurrence

does not show how bird species are abundant in the
study area in terms of absolute abundance or population
density, but allows us to identify which species are rare and
more common in the survey area. Thus, bird species were
classified as follows: rare-species that occurred in one to
five locations (10% of locations); uncommon-species that
occurred in six to10 locations (11% - 20% of locations);
common-species occurring in 11 to 25 locations (21% -
50% of locations); very common-species occurring in 26
t050 locations (51% - 100% of locations).

RESULTS AND DISCUSSION

We recorded 472 species of birds belonging to 25
orders and 71 families in the sampled area. The richest
orders are Passeriformes (236 species), Accipitriformes
(27), Apodiformes (23) and Piciformes (19). The richest
families were Tyrannidae (60 species), Emberizidae (26),
Thraupidae (25), Accipitridae (26), Trochilidae (19),
Furnariidae (17), Psittacidae (16), Picidae (16) and
Icteridae (16 species) (Table 2).

The Upper Parand River Basin in the state of Mato
Grosso do Sul has high bird richness, accounting for 70% of
all bird species recorded in the state (Nunes ez /. in press) and
23.5% of the birds recorded in Brazil (CBRO 2011). The
richness is also high compared to the better preserved and
more thoroughly sampled Pantanal floodplains to the west,
where at least 582 species of birds were recorded (Tubelis
& Tomas 2003, Nunes et 2/. 2008, Nunes 2011). However,
the avian richness of the area sampled herein should be
higher, since most locations were undersampled, and
especially due to the fact that several locations throughout
the Upper Parand River Basin remain unsampled to this
day. The avifauna of the Upper Parand River presents both
species typical of the Cerrado as well as of the Atantic
Forest. Eleven endemic species from Cerrado (Silva 1995,
1997) and 26 from the Atlantic Forest were recored in this
study (Goerck 1997, Brooks et a.1999) (Table 2). This
shows the importance of these phytogeographic domains
to the regional species composition.

Areas of contact between different vegetations
associated with the Cerrado and Atlantic Forest occur at
several localities sampled in this study. In these ecotone
areas, we can find endemic species of both domains, and
this can occur even in the more southern portions of the
state, such as sub-basins of Amambai and Iguatemi rivers
(Atlantic Forest). In areas close to the river Amambai
(locality 43), for example, endemic species of the Cerrado
(Antilophia galeata, Cyanocorax cristatellus and Basileuterus
leucophrys) and Adantic Forest (Pyrrhura frontalis, Trogon
surrucura, Baryphthengus ruficapillus, Melanerpes flavifrons,
Automolus leucophthalmus and Procnias nudicollis) co-occur
in the same region. Asaresult, the influence of these ecotone
regions and their importance for the characterization and
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conservation of birds of the Upper Parand River deserv
especial attention and additional sampling in the future.

The seasonal forests in southern Mato Grosso do
Sul (sub-basins of the Ivinhema, Iguatemi and Amambai
rivers), as well as the forests of western Parand, eastern
Paraguay and northeastern Argentina, constitute the
western limits of distribution for many Atlantic Forest
endemic birds (Straube et 2/ 1996, Pivatto et al. 20006).
Even in the mid-east and northeast of the state (sub-
basins of the Pardo, Verde, Aporé and Sucurit rivers)
there are Atlantic Forest influences due to the presence of
semideciduous forests fragments. This probably explains
the occurrence of many Atlantic Forest endemic birds into
the Cerrado, such as Florisuga fusca, Thalurania glaucopis,
Trogon  surrucura, Melanerpes flavifrons,  Schiffornis
virescens, Campephilus robustus and Hylophilus poecilotis.

In addition, four species (Nystalus striatipectus,
Celeus  lugubris, Xiphocolaptes major and Agelaioides
badius) with their distributions centered in the Chaco
(Straube et al 2006b) and nine (Pionus menstruus,
Coccycua minuta, Hylocharis cyanus, Celeus flavus, Tityra
semifasciata, Tyrannopsis sulphurea, Hylophilus pectoralis,
Cyanerpes cyaneus and Euphonia laniirostris) in Amazonia
(Silva 1996) occur in the region (Table 2).

The occurrence of Amazonian species in the sampled
area can be probably explained by dispersion throughout
riparian forests of central Brazil, where they reach
the southern part of the Cerrado (Silva 1996). Some
Amazonian species recorded seem to occur only in the
northern part of the Parand Basin. This region is possibly
the southern limit of distribution of many of them,
including Pionus menstruus, Celeus flavus and Euphonia
laniirostris, which occurred only in the northeastern
portion of the area sampled in this study. For instance,
Tyrannopsis sulphurea has only recently been recorded
in the Parand Basin (Pacheco ez /. 2010). Other species
(Coccycua minuta, Cyanerpes cyaneus, Tityra semifasciata
and Hylophilus pectoralis) spread out to the southern
Parand Basin, with at least two recorded in the region by
Godoi et al. (2011) and Pacheco et 2l (2011).

Chaco species recorded are distributed mainly in the
Upper Paraguay River Basin, both in the Pantanal and
its eastern and western edges, and also in neighboring
countries, such as Bolivia and Paraguay (Short 1975,
Straube ez al. 2006b). The Celeus lugubris and Xiphocolaptes
major records in the Parand Basin are unprecedented in
this region, as in Mato Grosso do Sul were both found
only in the Pantanal (Tubelis & Thomas 2003) and its
surroundings, such as Serra da Bodoquena (Pivatto ez 4/.
2006) and Serra de Maracaju (Nunes ez /. 2013 in press).

Nystalus striatipectus and Nystalus maculatus were
considered two different species recently (Silva 1991).
Thus, their distribution in the region is still uncertain.
Apparently, N. striatipectus is widely distributed
throughout Mato Grosso do Sul, while N. maculatus

seems to be restricted to the east and north-northeastern
portion of the state, in a region already pointed out by
Silva (1991) as a possible area of contact between the two
species. Further studies on these two sympatric species
in the region may provide more accurate information on
their distributions in Mato Grosso do Sul.

We recorded 16 migratory species from the Northern
Hemisphere (CBRO 2011): Pandion haliaetus, Ictinia
mississippiensis, Bartramia longicauda, Actitis macularius,
Tringasolitaria, Tringamelanoleuca, Tringa flavipes, Calidris
minutilla, Calidris fuscicollis, Phalaropus tricolor, Coccyzus
americanus, Chordeiles minor, Vireo olivaceus, Riparia
riparia, Hirundo rustica and Petrochelidon pyrrhonota
(Table 2). Many migratory species from southern South
America occur in the Upper Parand River and apparently
some do not have resident populations in the region,
such as Pyrocephalus rubinus. Other species (Phimosus
infuscatus, Xolmis cinereus, Mpyiodinastes maculatus,
Empidonomus varius, Griseotyrannus aurantioatrocristatus,
Tyrannus savana, Myiarchus swainsoni, Ictinia plumbea,
Turdus amaurochalinus, Tersina viridisand some Sporophila
species) appear to have resident populations that increase
seasonally in winter due to the arrival of migrants from
southern areas (Nunes & Tomas 2008).

Twenty species are considered nationally (Silveira
& Straube 2008) and/or globally endangered (BirdLife
International 2009): Rbhea americana, Tinamus solitarius,
Nothura  minor, Odontophorus — capueira, Tigrisoma
Jasciatum, Urubitinga coronata, Harpia harpyja, Primolius
maracana, Alipiopsitta xanthops, Geositta poeciloptera,
Procnias nudicollis, Euscarthmus rufomarginatus, Culicivora
caudata, Alectrurus tricolor, Neothraupis fasciata, Poospiza
cinerea, Sporophila frontalis, Sporophila cinnamomea,
Sporophila palustris and Charitospiza eucosma (Table 2).
All endangered species were considered rare or uncommon
in the region, except for Rhea americana and Alipiopsitta
xanthops, classified as very common. Considering all
species recorded, 183 species (38.8%) are rare, 54 (11.5%)
uncommon, 98 (20.7%) common and 137 (29%) very
common (Table 2). Concerning the 11 species endemic
to the Cerrado, six (54.5%) are common or very common
and five (45.5%) are rare. From 26 species endemic to the
Atlantic Forest, 24 (92%) are rare or uncommon and only
two (8%) are common. Finally, all Chaco and Amazonian
species are rare or uncommon, except for Nystalus
striatipectus, which is common in the region (Table 2).

Thus, the Upper Parand River Basin in the state of
Mato Grosso do Sul has many rare and/or endangered
species, indicating the importance of preserving natural
vegetation remnants for long-term conservation of these
species. The presence of rare and large raptors in grasslands
(Urubitinga coronata) and forests (Harpya harpyja, Spizaetus
ornatus, S. tyrannus and S. melanoleucus), indicates that
there are still spotted areas of native vegetation capable
of maintaining these carnivorous species. Nevertheless,
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they require relatively large areas and continuous habitat,
and thus may become rare and even extinct regionally
due to the lack of massive continuous forest in the Upper
Parand River. In the state of Mato Grosso do Sul, these
species have been more commonly found in regions with
larger and preserved natural habitats, especially in the
Pantanal, Maci¢o do Urucum and Serras da Bodoquena
and Maracajt (Godoi ez al. 2012b).

Some large frugivorous species occur in the region,
such as Primolius maracana, Procnias nudicollis, Tinamus
solitarius and  Cryprurellus obsoletus. These species are
naturally rare and the Upper Parand River usually
corresponds to the western limit of their distribution.
This may partly explain their regional rarity. However,
the absence of larger forest tracts also appears to be
responsible for the rarity of large frugivorous birds in
the region, since they usually depend upon preserved
continuous forests (Aleixo & Vielliard 1995, Gimenes
& Anjos 2003). The absence of some frugivorous and
forest dwelling species, such as Ramphastos dicolorus and
Pyroderus scutatus, present in the Serra da Bodoquena
(Pivatto ez al. 20006), and even Aburria jacutinga, with
historical records in the region of the Upper Parand River
(Mendonga e al. 2009), can also be attributed mainly
to the loss and fragmentation of semideciduous forests.
These factors are commonly identified as the main cause
of loss and reduced diversity of birds in Brazil (Marini &
Garcia 2005, Tabarelli & Gascon 2005).

Some endangered and rare species in the region are
typical inhabitants of savannas and open grasslands, such
as Nothura minor, Geositta poeciloptera, Melanopareia
torquata, Culicivora caudata, Euscarthmus rufomarginatus,
Alectrurus tricolor, Neothraupis fasciata, Poospiza cinerea
and Charitospiza eucosma. The grasslands of the Cerrado
are among the world’s most threatened environments
(Stotz et al. 1996) with few remaining tracts (most of
them fragmented) in central Brazil. These habitats have
been largely converted to pastures and monocultures
of soybean, corn and sugar cane. Collar ez al. (1992)
considered this process as one of the greatest ecological
catastrophes in South America. Nowadays, the remaining
native grasslands in central Brazil are restricted to a few
protected areas, such as the Parque Nacional das Emas
(Hass 2003). Thus, many typical bird species from these
habitats are becoming rare across their entire range
(Cavalcanti 1999, Vickery et a.1999). This seems to be
the case, for example, with the very rare Nothura minor
and Geositta poeciloptera, with historical records for the
region (Pinto 1932, Straube 2011).

There are some endangered and rare species typical of
humid habitats, such as Sporophila frontalis, S.cinnamomea
and S. palustris, which occur in floodplains and swamps,
and TZigrisoma fasciatum, found in rivers waterfalls, rocky
with flagstones and rough waters (Nunes ez al. 2012).
The Upper Parand River Basin still has large areas of

river-floodplain ecosystem (Agostinho e al. 2004), not
only near the Parand River, but also in inland portions
of the state, such as sub-basins of Ivinhema, Aporé and
Sucurit rivers. However, this whole region was subjected
to intense anthropization, including the construction of
a large hydroelectric project, such as the Porto Primavera
dam. This dam possibly affected the conservation of
many birds typically associated with the floodplains
(Mendonga ez al. 2009). Recently, the installation of
several projects of small hydroeletrics, especially in sub-
basins of the Rio Verde, Sucuriti and Aporé, and also
the dry out of wetlands for the expansion of pasture and
agriculture, are the main threats to aquatic birds. Many
species, especially Emberizidae, are still targets for wildlife
trafficking, a factor correlated with the decline and even
local extinctions of many species (Marini & Garcia 2005).

Originally, the Cerrado covered approximately 61%
of Mato Grosso do Sul territory (Sano ez al. 2010), while
the Atlantic Forest covered 18% (Funda¢io SOS Mata
Atlantica & INPE 2010). However, with the occupation
of state from the 1960’s onward, there were drastic
reductions of native vegetation with only 32% of the
original Cerrado (Sano ez /. 2010) and less than 5% of
the original Atlantic Forest remaining (Fundagio SOS
Mata Atlantica & INPE 2010).

Today, only 0.85% of the Mato Grosso do Sul
territory is legally protected by Conservation Units (CUs),
with few protected areas in the Upper Parand River Basin
(Mato Grosso do Sul 2010). Thus, we recommend the
creation of new CUs in the Upper Parand River Basin,
especially where large areas of native vegetation can be
found and are representative of the biodiversity of both
the Cerrado and Atlantic Forest domains.

The proper management of the landscape, respecting
the Brazilian environmental legislation, maintaining
the Permanent Preservation Areas (APP’s) and Legal
Reserves (RLs), will ensure the long-term conservation
of avifauna of the region. The APP’s with riparian forests,
Buriti (Mauritia flexuosa) palm groves, floodplains, as well
as fragments of native vegetation established as RLs, are
essential for the conservation of regional biodiversity. In
fact they represent refuges for wildlife and act as corridors,
allowing the movement and dispersal of different species
across the landscape. The riparian forest, for instance,
are a very important element in fragmented landscapes
by allowing dispersal of forest species between forest
fragments (Martensen ez a/. 2008). Keeping wide corridors
of riparian forests in fragmented landscapes would provide
the conservation of a higher diversity of bird species (Tubelis
et al. 2004, Lees & Peres 2008). Buriti (M. flexuosa) palm
groves are relatively continuous natural environments and
also allow the dispersion and provide refuge for different
species of forest birds, including species strongly associated
with these areas, such as Am ararauna, Orthopsittaca
manilata and Tachornis squamata (Tubelis 2009).
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