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Abstract. Although Trés Lagoas municipality is located in a rare and highly fragmented Atlantic Forest-Cerrado ecotone, there
is scarcity of biodiversity data to guide conservation decisions. Therefore, this study aimed to compile the first bird checklist in
31 localities in this municipality to propose conservation strategies based on avian richness, conservation and migratory status.
Atotal of 419 bird species were recorded, of which 412 were exclusive to the Atlantic Forest-Cerrado ecotone and seven to the
Cerrado domain (C. minor, L. xenopterus, P unicinctus, T. curucui, S. pileata, S. melanopis and S. luteola). According to the results,
12 species are included in the Near Threatened category, four are vulnerable (C. fasciolata, L. xenopterus, A. tricolor and S. hy-
poxantha) and one is endangered (U. coronata). Regarding migratory birds, 112 were recorded (95 intracontinental, 17 inter-
continental). Since the majority of these species are recorded in grasslands, aquatic habitats and Seasonal Deciduous Alluvial
Forest, they necessarily have highest priority for conservation and restoration. Thus, we recommend that: (1) areas 2, 11 and 24
be considered as both Important Bird Area and “Area de Protecao Ambiental”; (2) riparian forest restoration along the Parana
river act as a local ecological corridor among these areas, allowing the recolonization, genetic exchange and restoration of lo-
cally reduced populations of migratory and near/threatened bird species.
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INTRODUCTION domain. Thus, its growth must consider environ-
mental policies aimed at conserving the local bi-

Trés Lagoas municipality (TLM) stands out for ota, since the Atlantic Forest and the Cerrado are

its extensive economic growth in recent years
(SEMAC, 2011), mainly due to the increased num-
ber of industries locally installed (Tisott et al.,
2017). This high number of industries made TLM
one of the world’s largest centers of pulp for paper
production (Mendonca et al.,, 2020). The region is
attractive because it is located at the junction of
some of the main roads, rivers and rail networks
in Brazil (SEMADE, 2015). Therefore, it is believed
that this municipality will continue to grow expo-
nentially, both economically and demographical-
ly (IBGE, 2022), which in turn will impact the local
landscape.

TLM is inserted in a region of ecological ten-
sion between the Atlantic Forest and the Cerrado
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two of the five hotspots and most threatened bi-
omes on the planet, with a high number of en-
demic plant and vertebrate species (Myers et al.,
2000). However, these biomes are extremely frag-
mented by pastures and monocultures in the
northwest portion of the Atlantic Forest in the
Alto Parana ecoregion (Rodrigues & Bononi, 2008;
Uezu & Metzger, 2016), especially the Seasonal
Deciduous Alluvial Forest along the Parana River,
which has the most threatened Atlantic Forest
phytophysiognomy, with only 1% of the remain-
ing forest (Fundacdo Ipardes, 1992).

The studies of avifauna in the Mato Grosso do
Sul state (MGS) have always focused on the west-
ern region, that is, the Pantanal domain due to its
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tourist structure and peculiar biome (Nunes et al., 2022).
This justifies why historically there were rare significant
bird expeditions to TLM. Cypsnagra hirundinacea was the
first bird collected in TLM by J. Steinbach (Museum of
Comparative Biology, Harward University) in 1918. There
were two main expeditions to collect birds in TLM: a) in
1931 by the Museum of Comparative Biology and; b) in
1936 by the Field Museum of Natural History (https://
vertnet.org). The closest historical expedition to TLM was
carried out at “Fazenda Capao Bonito” (Sidrolandia mu-
nicipality) in 1937 by Emmet Blake, who collected sever-
al bird specimens now deposited at the Field Museum of
Natural History in Chicago/USA (Straube, 2011). The first
scientific papers focused on birds in TLM were performed
by Augusto Jodo Piratelli (Piratelli et al, 2001; Piratelli &
Pereira, 2002; Piratelli, 2003; Piratelli & Blake, 2006) and
José Ragusa-Netto (Ragusa-Netto, 2002). In the last two
decades, many excursions and studies have been per-
formed by us in several environments in TLM. However,
there is no bird checklist compilation regarding the spe-
cies found in this municipality up to now.

The strategy of providing a list of species is the first
step toward conservation efforts, being highly recom-
mended by the Chico Mendes Institute for Biodiversity
Conservation (ICMBio, 2013). In addition, the avifauna
can be used as a bioindicator of environmental chang-
es, since it can be found at different trophic levels, con-
stitutes one of the most studied groups of vertebrates
and is extremely sensitive to environmental disturbanc-
es (Bierregaard et al, 1992; Stotz et al,, 1996). Thus, it is
important to observe some patterns in bird commu-
nities in order to predict the impact that past improp-
er land use had on natural environments and make ef-
forts towards their restoration and conservation (Sodhi
et al, 2011). Although Nunes et al. (2022) highlight the
main historical excursions of ornithologists and collec-
tors to the state of MGS, none is focused on the territory
of the municipalities. In fact, Brazilian bird checklists usu-
ally do not cover all the municipality area, but particular
areas or environments, as is the case of the studies con-
ducted by Pivatto et al. (2006), Simpson et al. (2012), Lees
etal. (2013), Corréa & De Mello (2013) and Schunck et al.
(2019), making it difficult to outline conservation strate-
gies through municipal policies.

Therefore, in the present study we provide the first
bird checklist for Trés Lagoas municipality, including all
of its environments, in addition to discussing conserva-
tion strategies for this region based on bird richness and
status of conservation and migration.

MATERIAL AND METHODS
Area of study

TLM is located in the sedimentary plateau of the
Parand River Basin with predominantly sandy soils. Itsarea
comprises 10.206,949 km? (20°45'04"S and 51°40'42"W)
(SEMAC, 2011; SEMADE, 2015) and it is under the influ-
ence of a tropical savanna climate (Aw), according to the
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Koppen-Geiger classification (Peel et al, 2007), with an
annual mean temperature of 26°C. The total annual rain-
fall is between 900 mm and 1.400 mm/year, with a rainy
season during the summer and a dry season during the
winter (SEMAC, 2011). Although located mainly in the
Cerrado domain, TLM contains a Cerrado-Atlantic Forest
ecotone area. In fact, the municipality of TLM is charac-
terized by the presence of Atlantic Forest strips arranged
perpendicularly in relation to the banks of the Parand
River (Fig. 1). These strips alternate with the Cerrado veg-
etation until they narrow and disappear as they move
away from the river towards the northwest portion of
TLM, which is exclusively covered by the Cerrado vegeta-
tion (SEMAC, 2011). As a result, these aspects create high
biodiversity in this region. However, its environments
have been largely modified, initially due to beef cattle
production, and from the year 2000 onwards, due to ex-
tensive eucalyptus plantations (SEMADE, 2015). In partic-
ular, the areas of the Semideciduous Atlantic Forests and
Cerrado Forests (Cerradao) have been suppressed, result-
ing in few isolated and small remnants (SEMADE, 2015).
According to Fig. 1, the descriptions of all 31 stud-
ied areas are: 1 = Lakes, Semideciduous Atlantic Forest
and Cerraddo Forest of Trés Lagoas municipality (ur-
ban environment) - 20°47'03.08"S, 51°42'42.76"W;
2 = Semideciduous Atlantic Forest, including the
Seasonal Deciduos Alluvial Atlantic Forest of the Parque
Natural Municipal das Capivaras - 20°44'48.15"S,
51°39'25.76"W; 3 = Semideciduous Atlantic Forest, in-
cluding the Seasonal Deciduous Alluvial Atlantic Forest:
20°37'42.08"S, 51°37'39.81"0; 4 = Cerradao Forest in the
interchange with Inocéncia municipality - 20°38'59.65"S,
51°45'05.24"W; 5 = Cerraddo Forest, riparian for-
est and grassland - 20°47'08.30"S, 51°47'23.92"W; 6 =
Semideciduous Atlantic Forests, Cerradao, riparian for-
est, wet grassland and Vereda of Suzano Papel e Celulose
- 20°59'17.22"S, 51°46'55.66"W; 7 = Riparian forest and
grassland of the Agua Tirada stream - 20°31'22.13"S,
51°58'23.91"W; 8 = Riparian forest and grassland of
the Pinto stream - 20°43'21.82"S, 51°46'42.76"W; 9 =
Semideciduous Atlantic Forest, including the Seasonal
Deciduos Alluvial Atlantic Forest of the Parana River -
21°05'04.02"S, 51°54'00.75"W; 10 = Cerraddo Forest,
Brazilian savannaand riparian forest of the Parque Natural
Municipal doPombo-20°21'23.16"S,52°37'53.20"W; 11 =
Semideciduous Atlantic Forest, including the Seasonal
Deciduos Alluvial Atlantic Forest of Cargill -20°50'29.45"S,
51°42'22.16"W; 12 = Open grassland of Petrobras UFN3
— 20°59'31.23"S, 51°53'22.60"W; 13 = Semideciduous
Atlantic and riparian forests of Eldorado Brasil Celulose
— 20°35'56.77"S, 51°37'31.01"W; 14 = Brazilian savan-
na and riparian forest of the Crioulinho Arapua stream -
20°42'11.83"S,52°06'54.97"W; 15 = Cerradao forest at the
SP 158 Sucurit road - 20°41'01.40"S, 51°46'30.71"W; 16 =
Brazilian savanna and riparian forest of the Bebedouro
stream - 20°27'42.43"S, 51°50'25.43"W; 17 = Brazilian sa-
vanna of the SITREL — 20°47'12.81"S,51°51'29.33"W; 18 =
Brazilian savana and riparian forest of the CTR Buriti -
20°35'39.84"S, 52°25'43.21"W; 19 = Riparian forest of the
Curtume of Trés Lagoas municipality — 20°51'34.09"S,
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Figure 1.Trés Lagoas Municipality map, Atlantic forest-cerrado ecotone and survey and localities (1-31).

51°45'05.08"W; 20 = Cerraddo and riparian forests of
Fazenda Rio Verde — 20°54'44.9"S, 52°11'58.5"W; 21 =
Brazilian savanna and riparian forest of the Palmito
stream - 20°54'17.5"S, 51°45'40.9"W; 22 = Cerradao
Forest and Brazilian savanna of Fazenda Primavera -
20°36'16.7"S, 51°48'23.8"W; 23 = Cerradao Forest and
Brazilian savanna of Fazenda Paranoa - 20°38'18.9"S,
51°41'18.4"W; 24 = Semideciduous Atlantic Forest of APA
Jupiad - 20°47'18.4"S, 51°39'21.7"W; 25 = Brazilian savan-
na and open grassland close to MS road - 20°43'14"S,
51°44'55"W; 26 = Brazilian savanna, open grassland and
small patches of the riparian forest of the Verde River -
20°55'38"S, 52°19'57"W; 27 = Cerradao Forest of Fazenda
Vista Alegre — 20°27'02"S, 52°14'11"W; 28 = Cerradédo
Forest and wet grassland of Fazenda Mata Verde -
19°38'04.47"S, 52°25'19.36"W; 29 = Cerradao Forest of
Fazenda Santa lzabel - 19°36'45.37"S, 52°28'47.76"W,
30 = Cerraddo Forest, Brazilian savanna, riparian for-
est of the Ribeirdo Imbadva stream and wet grass-
land of Fazenda Santa Vitéria, Embay and Timbai and
31 = Brazilian savanna and Cerradao Forest of Fazenda
Serrinha — 20°37'16.42"S, 52°15'23.27"W.

Bird survey

A total of 31 areas (see above), including all the en-
vironments found in TLM, were surveyed, namely, urban

environments, open and/or wet grasslands, Brazilian sa-
vanna (Cerrado sensu stricto), and Cerradao, riparian and
semideciduous Atlantic forests.

For the elaboration of the consolidated list of birds
found in TLM (Table 1), we adopted the method de-
scribed by Nunes et al. (2022) with some modifications.
We considered the records made by the authors’ field-
work from 2007 to 2022 (Rv/sNP followed by the authors’
initials) derived from transections surveys. We also col-
lected records available in the literature (Rv/sP), such as
the studies conducted by: Piratelli et al. (2001); Ragusa-
Netto (2002); Piratelli & Pereira (2002); Piratelli (2003)
and Piratelli & Blake (2006); Godoi et al. (2011, 2012a, b,
2013), Previatto et al. (2013) and Gabriel & Godoy (2019).
However, we did not consider Campylopterus largipen-
nis recorded by Previatto et al. (2013) due to its restrict-
ed distribution in the northern region of the Amazon
Forest. In addition, we also took into account the pho-
tographic and sound information (FSI) available un-
til August 2022 on WikiAves (https://www.wikiaves.
com), Xeno-canto (https://www.xeno-canto.org), eBird
(https://ebird.org), iNaturalist (https://www.inaturalist.
org), Macaulay library (https://www.macaulaylibrary.org)
and GBIF (https://www.gbif.org). We also consulted the
Vertnet library (https://vertnet.org) to include species
collected in TLM by museums. Thus, we included each
species in a list composed of species with at least one
occurrence in TLM, along with documentary evidence,
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that is, published papers and item(s) available for inde-
pendent consultation in the form of a complete or partial
specimen, photograph, audio or video recording, which
allowed us to safely and indisputably determine the spe-
cies. In this context, the filtering protocol is the detailing
of information referring to the record, coherently associ-
ated with the species distributional and dispersion pat-
terns established based on documentary evidence.

We adopted the taxonomic classification and bird ver-
nacular names proposed by the Brazilian Ornithological
Records Committee (CBRO) (Pacheco et al., 2021).

The species were divided into four categories ac-
cording to their conservation status based on the glob-
al (JUCN, 2022) and national (ICMBio, 2022) lists of threat-
ened species, namely, Near Threatened, Vulnerable,
Endangered and Critically Endangered.

We considered the migratory status following the mi-
gratory bird lists for the state of MGS (Nunes et al., 2022)
and the Brazilian territory (Somenzari et al., 2018). In ad-
dition, the species were distinguished between intercon-
tinental and intracontinental migrants. In the interconti-
nental category, we included species that perform large
displacements from the Northern Hemisphere (Canada
and northern United States) to southern South America
(until Patagonia), while in the intracontinental category
we considered species that move from the southernmost
portions of South America to the northernmost regions
(mainly the Amazon basin) and vice-versa.

RESULTS

According to our list compilation, the avifauna of TLM
is composed of 419 species. We recorded an overall num-
ber of 412 species in the Atlantic Forest-Cerrado ecotone
(all areas except 7, 10, 14, 16, 18, 20, 26-31; Fig. 1 and
Table 1) and seven only in the Cerrado domain (P. unicinc-
tus and T. curucui in area 10; S. pileata, S. melanopis and
S. luteola in area 18 and C. minor and L. xenopterus in area
30 (Table 1)). The bird richness in the areas varies from 50
to 250 species recorded. The exceptions are areas 2 and
6, where we recorded more than 300 species (Table 1).

Seventeen species are included in some categories of
conservation status in global and/or national lists of en-
dangered species. The majority, in contrast, is included
in the Near Threatened category (R. americana, P. super-
ciliaris, S. papa, S. ornatus, A. xanthops, A. aestiva, A. auri-
capillus, P. maracana, P. pectoralis, C. eucosma and N. fas-
ciata), while four are in the Vulnerable category (C. fas-
ciolata, L. xenopterus, A. tricolor and S. hypoxantha) and
only one is in the Endangered category (U. coronata). We
gathered evidence of 11 species categorized at some lev-
el of threat in areas 2, 6, 8, 10 and 12, particularly 2 and
10, with eight and ten species, respectively (Table 1). We
also recorded 10 near threatened or threatened species
in grassland regions (areas 7, 8, 10 and 12): R. americana,
S. papa, A. xanthops, N. fasciata, P. pectoralis, S. pileata,
C. eucosma, L. xenopterus, A. tricolor and S. hypoxantha.

Our list comprises 112 migratory birds recorded
mainly in areas 2, 3, 11, 13 and 19 (87, 63, 46, 42 and 39
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species, respectively) (Table 1). Most species (96) are in-
tracontinental migrants, whereas 15 are intercontinental
migrants (C. americanus, C. minor, P. dominica, B. longicau-
da, T. flavipes, T. solitaria, C. fuscicollis, A. macularius, P. hali-
aetus, E. forficatus, P. subis, R. riparia, H. rustica, P. pyrrho-
nota and C. fuscescens). A total of 29 species are aquat-
ic migratory birds, of which most (23) are intracontinen-
tal migrants, whereas six are intercontinental migrants
(P. dominica, B. longicauda, T. flavipes, T. solitaria, C. fus-
cicollis and A. macularius). The non-aquatic migratory
species belong mainly to the Tyrannidae family (23 spe-
cies) and to the Sporophila genus (S. lineola, S. plumbea,
S. caerulescens, S. leucoptera, S. pileata, S. hypoxantha and
S. bouvreuil).

DISCUSSION

The number of bird species recorded in TLM rep-
resents 61% of all known avifauna of MGS (n = 679)
(Nunes et al.,, 2022) and 21% (n = 1971) of the Brazilian
territory (Pacheco et al, 2021). This high bird richness in
the TLM territory can be attributed to: (1) the Atlantic
Forest-Cerrado ecotone, which has a high number of
small patches with different vegetation and environ-
ments (SEMAC, 2011); (2) the high heterogeneity of
aquatic environments in the upper Parana River flood-
plain and the TLM territory (SEMADE, 2015); and (3) the
two South American migratory routes in the TLM territo-
ry (Stotz et al,, 1996).

According to Bierregaard et al. (1992), birds are sen-
sitive to environmental disturbances and can be found
at different trophic levels. Thus, as the patterns observed
in bird communities can predict the impact that past im-
proper land use had on natural environments, they can
be used as bioindicators of these environmental chang-
es (Sodhi et al, 2011). In this context, we found 10 near
threatened or threatened species in grassland. All of
them are considered rare in the Atlantic Forest-Cerrado
ecotone of MGS (Godoi et al., 2013), except for R. amer-
icana and A. xanthops. The importance of this ecotone
was highlighted for some threatened and migratory spe-
cies (mentioned bellow), however, two near threatened
birds were also recorded in this environment, i.e., P. pecto-
ralis and N. fasciata. The latter is endemic to the Cerrado
and needs grasslands with sparse trees (Brazilian savan-
na or Cerrado sensu stricto) (Sick, 2001). Unfortunately,
savannas and grasslands are two of the most impacted
environments by agriculture in Brazil (Foley et al., 2005).
Nunes et al. (2022) also included many other threatened
grassland bird species found in MGS, but some might
have gone locally extinct in TLM, such as T. nanus, N. mi-
nor, G. poeciloptera, C. melanotis, S. nigrorufa and S. cinna-
momea. Given the high number of grassland migrants,
near threatened or threatened grassland species and lo-
cal extinctions, it becomes clear that the grasslands of TL
M(7, 8, 10 and 12 areas, Fig. 1) deserve more attention in
terms of conservation policies developed by local (SEMEA
- Secretariat of Environment and Agribusiness of Trés
Lagoas) and federal agencies (IBAMA - Brazilian Institute
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of Environment and Renewable Natural Resources). Area
10, for example, is now protected by SEMEA, which cre-
ated the “Parque Natural Municipal do Pombo” in 2019
(SEMEA, 2019). However, we still recommend protective
and restoration measures for the other aforementioned
grass land areas.

According to Stotz et al. (1996), 230 species of birds
migrate in South America, most of them from south-
ern portions of South America to Central Brazil and the
Amazon basin. Somenzari et al. (2018) listed 198 migra-
tory species in the Brazilian territory, which corresponds
to 10% of all species in the country (Pacheco et al,, 2021).
Nevertheless, we found a high percentage of migrants in
TLM (26%). Moreover, the 111 migratory birds recorded
herein correspond to 56% of all Brazilian migratory spe-
cies — a very high percentage considering the small terri-
tory of TLM (10.206 km?) in comparison with that of Brazil
(8.547.403 km?) (IBGE, 2022). Most of these migrants are
species that perform intracontinental displacements, us-
ing the region as a point of departure during their mi-
grations across the South American continent (Anjos &
Gimenes, 2005; Gimenes & Anjos, 2007). In fact, some
species disperse from the Pre-Andes Mountains to the
Pantanal and surrounding plateaus just after the repro-
ductive period, which coincides with the end of the rainy
season (Nunes et al., 2008), while others extend their mi-
gratory routes to the Parand River basin (Faxina et al,
2010) where TLM is located. The species found in the
southern areas of South America are mainly tyrannids
and seedeaters (Sporophila) (Nunes et al., 2008), which
corroborates the records in TLM. Some seedeaters appear
in large numbers to breed in the hydromorphic grassland
areas during the winter (Nunes et al., 2022), except for
S. lineola, which appears in Central Brazil in September
and, after the reproductive period in January, leaves to-
gether with the juveniles, returning to the Amazon basin
and the northern portion of South America (Nunes et al.,
2008; Jaramilo & Kirwan, 2020).

In TLM there is also a high flow of migratory spe-
cies dependent on aquatic environments, mainly from
the Pantanal to the upper Parand River floodplain (e.g.,
P. ajaja and R. niger), during the dry season (Nunes et al.,
2008; Lima et al,, 2022). It is noteworthy that out of the
15 Northern Hemisphere migratory species recorded,
six are waterfowls represented by species of the Order
Charadriiformes (Pacheco et al, 2021). Lima et al. (2022)
studied aquatic birds in a small area very close to TLM
(Castilho municipality and surroundings) and found a
high richness of waterfowls (52 species). The authors at-
tributed this richness to the high heterogeneity of local
aquatic environments in the upper Parana River flood-
plain, the habitat selection combined with seasonali-
ty, and the absence of other humid locations in the sur-
roundings. Indeed, the upper Parand River floodplain
where TLM is located has three large rivers (Parana,
Sucurit and Tieté), as well as several small aquatic en-
vironments, such as streams, lakes and ponds (SEMAC,
2011; SEMADE, 2015), which partially explains the high
richness of aquatic migratory birds recorded in our study.
This great variety of aquatic habitats can also hold a high
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diversity of intracontinental and intercontinental aquat-
ic migratory birds in TLM, which take two main migratory
South American routes in the territory: Central Brazil and
Central Amazon/Pantanal routes (Stotz et al., 1996). All of
these data highlight the importance of the TLM territo-
ry as an area that harbors these birds during their migra-
tory movements in South America, making even more
evident the necessity to develop conservation strategies
for the aquatic environments of this municipality, espe-
cially area 2, which has the highest richness of migratory
waterfowls.

The forests in TLM have been impacted by beef cat-
tle production, irregular land occupation, dam construc-
tion, and unsustainable use of the native forest, which in
turn has led to illegal hunting (SEMAC, 2011; SEMADE,
2015; Lima et al,, 2022). As a result, the forest formations
(Atlantic Forest and Cerradao) are the most impacted
habitats in TLM, which became isolated small patches.
These large alterations in land cover reduces the num-
ber of forest habitats and change their configuration, af-
fecting biodiversity, and consequently leading to spe-
cies extinction (Hill & Curran, 2003). The isolation affects
negatively the species persistence and decrease individ-
ual movements among habitat patches (Fahrig, 2003;
Fischer & Lindenmayer, 2007). In fact, the small and iso-
lated forest patches are strongly related to a decrease
in animal population size, an interruption of gene flow
and the probability of local extinctions (Temple & Cary,
1988), especially sensitive bird species (Martensen et al.,
2012). The bird checklist proposed by Nunes et al. (2022)
and the results of Emmet Blake’s visit in 1937 (Straube,
2011) — the closest historical expedition to TLM (Fazenda
Capao Bonito, Sidrolandia municipality) — lead us to sup-
pose that many local extinctions of forest-dependent
key species (e.g., T. solitarius, O. capueira, T. chrysochlo-
ros, N. swainsoni, R. vitellinus, C. lineata, C. campanisona,
P. nudicollis, C. caudata, P. leucoptera and S. fuliginous)
took place in TLM. As these species have large forest area
needs (Sick, 2001), the local extinctions probably oc-
curred because of the disappearance of largest Atlantic
Forest patches in the slopes and sides of the Parana River
due to flooding, leading to the construction of a dam for
hydroelectric energy production (Jupid Dam) in the ‘60s
(Vianna, 2015), together with irregular land occupation
and illegal hunting in the region (Lima et al,, 2022). We
still recorded four near threatened or threatened bird
species in the Atlantic Forest-Cerrado ecotone (i.e., P. su-
perciliaris, C. fasciolata, S. ornatus and P. maracana) that
can be extinct in a few decades for the previously men-
tioned reasons - although the first two are common in
the Atlantic Forest-Cerrado ecotone in MGS state (Godoi
etal, 2013).

These results lead to the conclusion that grasslands,
aquatic habitats and the Semideciduous Atlantic Forest
in TLM should be preserved and strong efforts should
be addressed to restore those with some level of distur-
bance. Therefore, we believe that this list, which includ-
ed endangered and migratory species, will be an import-
ant tool to guide public policies and conservation/resto-
ration strategies in TLM.
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The criteria for Important Bird Areas (IBAs) proposed
by Bird Life International establish some bird conserva-
tion efforts (Develey, 2021). According to this author,
there are 237 IBAs in the Brazilian territory based on the
following criteria: threatened species, endemism and
congregatory species. We observed an overall number
of 412 species in the Atlantic Forest-Cerrado ecotone,
of which 16 are globally and/or nationally near threat-
ened or threatened, four are vulnerable and one is en-
dangered. Moreover, we recorded many endemic spe-
cies in the Cerrado and the Atlantic Forest, in addition
to a high richness of both migratory and congregato-
ry species (dry and wet seasons). Thus, according to the
criteria for IBAs and our results, we recommend the in-
clusion of a large Atlantic Forest-Cerrado ecotone area
in TLM (areas 2, 11 and 24; Fig. 1) as an Important Bird
Area (IBA). This recommendation can help TLM estab-
lish strategies and raise funds for the conservation of
its birds and habitats. Additionally, most part of this ec-
otone is not under protection, except for the “Parque
Natural Recantos das Capivaras” and Jupia Park (areas
2 and 24, respectively), which are partially protected
(up to 70 ha) by guidelines created by SEMEA. We also
recommend political and scientific procedures in order
to recognize this Atlantic Forest-Cerrado ecotone area
as an Environmental Protection Area (APA = “Area de
Protecdo Ambiental”), according to the ICMBIO (2013)
criteria. This ecotone is a large area with urban environ-
ments, including industries and fisherman villages, and
the APA units exist to reconcile human occupation and
sustainable use of natural resources (ICMBIO, 2013). The
idea is the conservation of natural processes and bio-
diversity through guidance, development and adap-
tation of various human activities to the environmen-
tal characteristics of the area aiming at a sustainable
development. The further positive benefit is that APAs
can be implemented in areas of private and/or public
domain by the Union, states or municipalities, without
the need to expropriate private lands (ICMBIO, 2013).
Furthermore, we also recorded three near threatened
species in these areas, namely, A. auricapillus, A. xan-
thops and A. aestiva. They live in heterogeneous land-
scapes such as semi-open areas, but feed and rest in for-
est habitats (Collar et al., 1997). Therefore, the mainte-
nance of forests also becomes essential for bird conser-
vation since they provide them with resources, such as
seeds and nesting cavities.

Additionally, we recommend the restoration of the
riparian vegetation along the Parand River that con-
nects areas 2, 11 and 24 (Fig. 1). During the bird surveys,
SRP observed that the riparian vegetation of the Parand
River between areas 2, 11 and 24 is partially fragment-
ed with severe modifications caused by irregular and il-
legal human land occupation, mainly in the most threat-
ened Atlantic Forest formation, the Seasonal Deciduous
Alluvial Forest, with only 1% of the remaining (Fundacao
Ipardes, 1992). This connectivity of riparian vegetation
restoration among the forests patches will allow spe-
cies movements (Fischer & Lindenmayer, 2007) and
the improvement of colonization dynamics (Brown &
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Kodric-Brown, 1977). According to Corenblit et al. (2007),
as these riparian forests act as corridors, connecting iso-
lated fragments, these measures can increase the size
and survival chances of forest-dependent bird spe-
cies populations, such as the near-threatened P. super-
ciliaris, S. ornatus, A. xanthops, A. aestiva, A. auricapillus,
P. maracana, and N. fasciata found in or close to these
areas. Moreover, they allow recolonization with pop-
ulations of locally reduced and endemic species of the
Atlantic Forest, e.g., B. ruficapillus and P. frontalis, which
are found only in very small and isolated Atlantic Forest
patches (areas 2 and 11), in addition to a reduction of
pressure in the surroundings of protected areas (Mech
& Hallett, 2001). Another strong reason to recommend
riparian corridors is that it is one of the easiest, cheap-
est and most effective methods for creating connectiv-
ity measures (Corenblit et al.,, 2007). Moreover, birds are
preferentially used by researchers seeking to assess the
effectiveness of restored areas due to their mobility, the
speed at which they colonize new environments, their
ability to connect habitats through seed dispersal, and
their maintenance of gene flow between plant popula-
tions (Lindig-Cisneros et al,, 2012). The avifauna essential
role in pollination and seed dispersal has a great effect
on the maintenance of forest succession and the restruc-
turation of ecosystems (Sekercioglu, 2006; Pizo & Galetti,
2010).

Finally, the high richness, the 112 migratory birds and
the 12 near-threatened and five threatened bird spe-
cies found in TLM can also enhance birdwatching ac-
tivities and offer other forms of ecotourism. This is the
main reason why we adopted both bird vernacular and
English names in our list compilation. In recent years,
the birdwatching activity has grown considerably in
Brazil, and birdwatchers have expressed their interest
and involvement in conservation efforts (Develey, 2021).
Undoubtedly, bird-based tourism in the Neotropical re-
gion brings significant economic benefits (Maldonado
et al, 2018), which strongly justify the need for preserv-
ing the habitats and birds in TLM.
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