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A rich bat community from the Araucaria Forest in Southern Brazil
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ABSTRACT
The Atlantic Forest in Brazil is a biodiversity hotspot, with the Araucaria Forest as one of its unique 
ecosystems. This study updates the species of bats from Balsa Nova, Paraná, by combining literature 
records, museum specimens, and recent fieldwork. We document 22 species, including three new 
records for the area. Additionally, we provide reproductive data for Anoura geoffroyi and Myotis 
riparius. Balsa Nova has the highest recorded bat species richness in the Araucaria Forest. Continued 
sampling efforts will likely reveal further species, enhancing our understanding of the region’s 
chiropteran diversity.
Keywords: Araucaria Mixed Forest, Bugre, Chiroptera, inventory, São Luiz do Purunã

RESUMO - Comunidade rica em morcegos na Floresta com Araucária no Sul do Brasil
A Mata Atlântica no Brasil é um hotspot de biodiversidade, em que a Floresta com Araucárias como 
um de seus ecossistemas únicos. Este trabalho teve como objetivo atualizar a lista de espécies de 
morcegos de Balsa Nova, Paraná, combinando registros da literatura, espécimes em museu e trabalhos 
de campo recentes, documentando 22 espécies, incluindo três novos registros para a área. Ademais, 
fornecemos dados reprodutivos para Anoura geoffroyi e Myotis riparius. Balsa Nova é a área com a 
maior riqueza de espécies de morcegos registrada na Floresta com Araucárias. Esforços contínuos de 
amostragem, utilizando redes de neblina, armadilhas de harp e bioacústica, provavelmente revelarão 
mais espécies, aprimorando nossa compreensão da riqueza quiropterológica da região.
Palavras chave: Bugre, Chiroptera, Floresta Ombrófila Mista, inventário, São Luiz do Purunã
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The Neotropical region, with its unparalleled diversity of animal species, stands as 
a critical area for conservation efforts (Olson & Dinerstein 1998; Costa et al. 2005; 
Fleming & Kress 2013). Bats, a significant part of this diversity, can account for up to 
50% of mammal richness in certain areas of tropical forests in the Neotropical region 
(Patterson & Pascual 1972; Timm 1994; Aguirre 2002).
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In Brazil, the order Chiroptera is represented by nine families, comprising 68 gen-
era and more than 180 species (Garbino et al. 2024), with at least 117 recorded in the 
Atlantic Forest biome (Varzinczak et al. 2015). This biome, a biodiversity hotspot due 
to its high degree of species endemism (Myers et al. 2000), is of utmost importance 
for conservation efforts. Despite being the most studied Brazilian biome regarding its 
chiropterofauna, the current knowledge of bats in the Atlantic Forest biome remains 
unsatisfactory (Lourenço et al. 2010; Bernard et al. 2011; Varzinczak et al. 2015; Muy-
laert et al. 2017).

The Araucaria, or Mixed Forest, is an essential part of the Atlantic Forest, and it has 
suffered a significant reduction, with only 4.34% of its historical range left (Zorek et al. 
2024). More alarming, less than 1% of the remaining Araucaria Forest is old-growth 
vegetation, and only 3% of the area they cover is protected (Carlucci et al. 2021). This 
ecosystem is found mainly in Paraná and Santa Catarina states in southern Brazil, and 
the loss of habitat affected not only the plant diversity but also the local fauna that in-
habit and use it (Carlucci et al. 2021).

In the state of Paraná, seven families, 38 genera, and 72 species of bats have been 
recorded to date (Miretzki 2003; Bianconi et al. 2009; Scultori et al. 2009; Passos et al. 
2010; Moratelli et al. 2011; Carvalho et al. 2014, 2019; Portella et al. 2017; Cláudio et al. 
2023; Olímpio et al. 2024), for many of these species it represents their southernmost 
record (Passos et al. 2010). Across Paraná three main vegetation types occur: Rain For-
est, Araucaria Forest, and Semi-Deciduous Forest (Maack, 1981), yet most studies on 
bats are concentrated in the Rain Forest (Bernard et al. 2011). The Araucaria Forest, 
however, remains underexplored, with only a few locations providing data on bat fau-
na. One such site is the municipality of Balsa Nova, where 19 bat species have been 
recorded (Miretzki 2003; Miranda & Bernardi 2006; Miranda et al. 2006, 2009).

This study aims to provide an updated list of bat species of Balsa Nova, Paraná, Brazil, 
a fragment of the Araucaria Forest, by combining records from the literature, museum 
specimens, and recent fieldwork in the area. 

Balsa Nova is a municipality in the metropolitan region of Curitiba, the capital of the 
state of Paraná, Brazil (Fig. 1). It is formed by a mosaic of environments, such as the Ar-
aucaria Forest in various stages of succession, grasslands, and altered environments. It 
is inserted in the Environmental Protection Area of the Devonian Escarpment (Miranda 
2004). The municipality of Balsa Nova is divided into two districts: São Luiz do Puruña 
and Bugre. 

Fieldwork was conducted only in the Bugre district, which has a remnant of the Ar-
aucaria Forest of approximately 700 hectares of continuous forest. The study site was 
on private property (latitude -25.4977; longitude -49.6567) with around 90 hectares. 
Also, we searched for previous literature published about bat richness reported to Bal-
sa Nova in Google Scholar using the keywords: “Balsa Nova, “Paraná”, “Bugre”, “São Luiz 
do Puruña”, “morcegos”, “bats”, “Chiroptera”, and “quiróptera” in different combina-
tions. Furthermore, we enriched our species inventory by studying specimens housed 
at the Mammal Collection of the Federal University of Paraná (DZUP/CCMZ) from Balsa 
Nova, which houses specimens collected in both districts.

Monthly sampling lasted two to five nights between July 2020 and February 2021. 
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Furthermore, additional fieldwork was conducted in December 2021, January and De-
cember 2022, and February 2023. Each night, between nine and 12 mist nets (6 x 3 m) 
were used, positioned 0.5 m from the ground on an existing trail and perpendicularly 
over one stream that crosses the property. Additionally, a longer net (15 x 6 m) was 
used in October, December 2020, and January 2021, positioned 2 m from the ground. 
The mist nets were reviewed at 30-minute intervals. The nets were operated for six 
hours from sunset. The sampling effort was calculated according to Straube & Bianconi 
(2002). Female’s reproductive status was classified following Kunz (1973).

Captured specimens were individually packed in numbered cotton bags. Bats were 
identified according to Miranda et al. (2011), Moratelli et al. (2011), Loureiro et al. 
(2018), and Díaz et al. (2021). Voucher specimens were prepared and deposited at the 
Mammal Collection of the Federal University of Paraná (DZUP/CCMZ) (n= 29). All activ-
ities that involved handling the bats were authorized by the Brazilian Federal Govern-
ment agency responsible, the ICMBio, via the SISBIO system – Sistema de Autorização 
e Informação em Biodiversidade (License No. 75943-1).

In our analysis, we recorded 22 bat species in the municipality of Balsa Nova based 
on fieldwork, voucher specimens in the DZUP/CCMZ collection, and literature sources 
(Table 1). The family Phyllostomidae is represented by 12 species from the subfamilies 
Micronycterinae (1 species), Desmodontinae (1), Phyllostominae (2), Glossophaginae 
(3), Carollinae (1), and Stenodermatinae (4). The family Vespertilionidae is represent-
ed by nine species from the subfamilies Vespertilioninae (6) and Myotinae (3), while 
only one species of the family Molossidae was recorded.

Fieldwork resulted in 30 days of sampling, with an effort of 31,284 h.m2, and 176 bats 
from 17 species captured (including eight recaptures) (Table 1). Notably, the following 
species were recorded for the first time in Balsa Nova during the fieldwork: Anoura 
geoffroyi Gray, 1838, Sturnira tildae de la Torre, 1959, and Neoeptesicus diminutus (Os-
good, 1915) (Table 1). The collected specimens and their voucher numbers are avail-
able in Supplementary Material 1. During fieldwork, reproductive data was obtained 
for Anoura geoffroyi Gray, 1838, Carollia perspicillata (Linnaeus, 1758), Pygoderma bi-
labiatum (Wagner, 1843), Sturnira lilium (É. Geoffroyi, 1810), Myotis riparius Handley, 
1960, and Myotis ruber (É. Geoffroyi, 1806) (Table 2).

In addition, 117 bat specimens from 17 species were identified from the DZUP/CCMZ 
collection, collected between 2003 and 2023 (Supplementary material 1). Last, from 
the literature sources we identified 18 bat species recorded in both São Luiz do Purunã 
and Bugre districts (Table 1). All species recorded in the literature had at least one 
voucher specimen in the DZUP/CCMZ collection or were sampled during fieldwork. 
The accumulation curve shows that the first report of a bat species from Balsa Nova 
was in 2003, and a pick of diversity occurred from 2006 to 2008, a stabilization during 
2010 and 2018, and additional species were found from 2020 onwards (Fig. 2).

The richness of bat species reported here is highly relevant because, among studies 
in the Araucaria Forest, Balsa Nova is the area with the greatest species richness, ver-
sus Ponta Grossa with two species reported (Almeida et al. 2005), Fernandes Pinheiro 
and Campos Gerais with eight species (Reis et al. 2000; Zanon & Reis 2007), Guara-
poava with 10 species (Miranda & Zago 2015), Fazenda Rio Grande with 11 species 
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(Graciolli & Biancoini 2007), Campinhos with 14 species (Arnone & Passos 2007), São 
Francisco de Paula with 16 species (Marques & Fabian 2011; Marques et al. 2011), and 
Telêmaco Borba with 21 species of bats recorded (Reis et al. 1999, 2000; Peracchi et 
al. 2006). Although Balsa Nova and Telêmaco Borba have almost the same number of 
species records, it is essential to highlight that the latter is encountered in an ecotone of 
ecosystems of the Atlantic Forest (Reis et al. 2006), which may contribute to this higher 
richness of species reported to the area. The area of Balsa Nova also relevant because it 
is the type locality of Neoeptesicus taddeii (Miranda, Bernardi and Passos, 2006), a Data 
Deficient species (Miranda et al. 2006; Solari 2017).

Miretzki (2003) reported the occurrence of only one species from Balsa Nova, La-
siurus blossevillii (Lesson, 1826), in the São Luiz do Purunã district and highlighted 
the need for basic information about the bat fauna in the municipality. Subsequently, 
between 2006 and 2010 other studies improved the bat fauna knowledge of the munic-
ipality (Miranda & Bernardi 2006; Miranda et al. 2006, 2009), comprising 18 species. 
The 22 bat species now reported for Balsa Nova represent about 11.8% of the known 
bat richness for Brazil (Garbino et al. 2024), 26% of the Atlantic Forest biome, and 
30.5% of the known richness for the state of Paraná (Bianconi et al. 2009; Scultori et al. 
2009; Passos et al. 2010; Moratelli et al. 2011; Carvalho et al. 2014, 2019; Portella et al. 
2017; Cláudio et al. 2023; Olímpio et al. 2024).

Among this diversity, it is worth mentioning Myotis izecksohni Moratelli et al., 2011, 
a common species for the locality, for which there is little information on its distribu-
tion, ecology, and biology (Moratelli et al. 2011; Dias et al. 2015). To date, only three 
locations in Paraná have a record of M. izecksohni, Campinhos (Arnone & Passos 2007), 
Guarapuava (Miranda & Zago 2015; Miranda et al. 2019), and Balsa Nova (Moratelli 
et al. 2011; present study). Additionally, we obtained reproductive information for A. 
geoffroyi, which previously had information only for Trinidad and Tobago and central 
regions in Brazil (Heideman et al. 1992; Baumgarten & Vieira 1994; Heideman & Bron-
son 1994; Zortéa 2003; Farias et al. 2018; Reis et al. 2022). Yet, our study provided 
unprecedented reproductive information for M. riparius, whose reproductive pattern 
was unknown.

Our field efforts extended over two years, during which we documented only a por-
tion of the Municipality’s bat diversity. Bergallo et al. (2003) suggest that a minimum of 
1000 captures are necessary to satisfactorily know the chiropterofauna of a locality in 
the Atlantic Forest. However, in higher latitudes with seasonal climes and more severe 
winters, it is more difficult to capture that number of specimens (considering that most 
studies last around one year). Also, Meyer et al. (2010) recommend long-term sampling 
for 15 to 20 years to characterize the bat fauna of a locality. Considering these esti-
mates, only some places in the Atlantic Forest have satisfactory knowledge about the 
bat fauna. The high diversity of bats listed here is due to years of study in the area and 
stresses the importance of reviewing several data sources, such as fieldwork, literature, 
and museum specimens, to have a clear picture of the whole diversity in the area. 

Sampling efforts in the region continue, and we are now using mist nets, harp traps, 
active searches for roots, and bioacoustics monitoring. Using those approaches, we ex-
pect to increase the species list, especially for insectivore bats.
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Figure 2. Species accumulation curve of known bat diversity in Balsa Nova, Parana, Brazil.

Figure 1. Map of Balsa Nova, Paraná, Brazil. The red dot indicates the sample site (Bugre district).
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Taxon Field Museum Literature

Phyllostomidae

Micronycterinae Van Den Bussche, 1992 (1)

Micronycteris megalotis (Gray,1842) 1 Miranda et al. (2009)

Desmodontinae Wagner, 1840 (1)

Desmodus rotundus (É. Geoffroy, 1810) 4 4 Miranda et al. (2009)

Phyllostominae Gray, 1825 (2)

Chrotopterus auritus (Peters, 1856) 3 Miranda et al. (2009)

Mimon bennettii (Gray, 1838) 9 Miranda & Bernardi (2006); Miranda et al. (2009)

Glossophaginae Bonaparte, 1845 (3)

Glossophaga soricina (Pallas, 1766) Miranda et al. (2009)

Anoura caudifer (É. Geoffroy, 1818) 1 1 Miranda et al. (2009)

Anoura geoffroyi Gray, 1838 3

Carolliinae Miller, 1924 (1)

Carollia perspicillata (Wagner,1843) 19 3 Miranda et al. (2009)

Stenodermatinae Gervais, 1856 (4)

Artibeus lituratus (Olfers, 1818) 5 2 Miranda et al. (2009)

Pygoderma bilabiatum (Wagner, 1843) 10 2 Miranda et al. (2009)

Sturnira lilium (É. Geoffroy, 1810) 99 10 Miranda et al. (2009)

Sturnira tildae de la Torre, 1959 1

Molossidae

Molossus molossus (Pallas, 1766)   4 Miranda et al. (2009)

Vespertilionidae Gray, 1821

Vespertilioninae Gray, 1821 (6)

Neoeptesicus brasiliensis (Desmarest, 1819) 1 8 Miranda et al. (2009)

Neoeptesicus furinalis (d’Orbigny e Gervais, 1847) 3 8 Miranda et al. (2009)

Neoeptesicus diminutus (Osgood, 1915) 2

Neoeptesicus taddeii (Miranda, Bernardi & Passos, 2006) 1 26 Miranda et al. (2006)

Histiotus velatus (I. Geoffroy, 1824) 1 5 Miranda et al. (2009)

Lasiurus blossevilli ([Lesson, 1826]) 6 1 Miretzki (2003); Miranda et al. (2009)

Myotinae Tate, 1942 (3)

Myotis izecksohni Moratelli Peracchi Dias e Oliveira, 2011 14 10

Myotis riparius Handley, 1960 2 Miranda et al. (2009)

Myotis ruber (É. Geoffroy,1806) 2 18 Miranda et al. (2009)

2020 2021 2022 2023

Jul Agu Sep Oct Nov Dec Jan Feb Dec Jan Dec Feb

Anoura geoffroyi 1 P/ 1 I 1 L

Carollia perspicillata 1 P/ 1 I 3I 1P

Pygoderma bilabiatum 1 I 1 I 1L 1J/ 1PL

Sturnira lilium 1 PL/ 1 I 4 I 1 P/ 4 I 8 P/ 2 L/ 4 I 1 L / 2 I 23Y/4L 1Y 1P * 1 I

Myotis riparius 1 PL 1 I

Myotis ruber 2 L

Myotis izecksohni 1 I

Neoeptesicus brasiliensis 1 L

Table 1. Species, subfamilies, and families of bats from Balsa Nova, Paraná, Brazil. The “Field” column denotes 
specimens captured by us during sampling, “Museum” refers to the number of voucher specimens previously 
stored in the DZUP collection, and “Literature” refers to records in the literature.

Table 2. Female reproductive status and young specimens captured in the District of Bugre, Balsa Nova, Paraná. 
The table only shows the months that fieldwork was conducted. P = pregnant, L = lactating, PL = post lactating, I 
= inactive, P*= pregnant and lactating simultaneously, Y = young.



Bat Richness in Araucaria Forest

N OTAS   S O B R E M A M Í F E RO S  S U DA M E R I C A N O S8       

LITERATURE CITED

aguiRRe, l. F. 2002. Structure of a Neotropical savanna bat community. Journal of Mammalogy 83:775–
784. https://doi.org/10.1644/1545-1542(2002)083<0775:SOANSB>2.0.CO;2

alMeida, C. g., R. s MoRo, & C. M. v. ZaNoN. 2005. Dieta de duas espécies de morcegos frugívoros (Chirop-
tera, Phyllostomidae) em remanescentes florestais alterados na área urbana de Ponta Grossa, PR. 
UEPG: Ciências Biológicas e da Saúde 11:15–20. 

aRNoNe, i. s., & F. C. Passos. 2007. Estrutura de comunidade da quiropterofauna (Mammalia, Chiroptera) 
do Parque Estadual de Campinhos, Paraná, Brasil. Revista Brasileira de Zoologia 24(3):573–581. 
https://doi.org/10.1590/S0101-81752007000300008

BauMgaRteN, J. e., & e. M. vieiRa. 1994. Reproductive seasonality and development of Anoura geoffroyi 
(Chiroptera: Phyllostomidae) in central Brazil. Mammalia 58:415–422. https://doi.org/10.1515/
mamm.1994.58.3.415

BeRgallo, H. g., C. e. esBéRaRd, M. a. R. Mello, v. liNs, R. MaNgoliN, g. g. Melo, & M. BaPtista. 2003. Bat 
species richness in Atlantic Forest: what is the minimum sampling effort? Biotropica 3:278–288. 
https://doi.org/10.1111/j.1744-7429.2003.tb00286.x

BeRNaRd, e., l. M. aguiaR, & R. B. MaCHado. 2011. Discovering the Brazilian bat fauna: a task for two cen-
turies? Mammal Review 41:23–39. https://doi.org/10.1111/j.1365-2907.2010.00164.x

BiaNCoNi, g. v., R. gRegoRiN, & d. C. CaRNeiRo. 2009. Range extension of the Peale’s Free-tailed Bat Nyctino-
mops aurispinosus (Molossidae) in Brazil. Biota Neotropica 9:267–270. https://doi.org/10.1590/
S1676-06032009000200026

CaRluCCi, M. B., v. MaRCilio-silva, & J. M. toReZaN. 2021. The southern Atlantic Forest: use, degradation, 
and perspectives for conservation. The Atlantic Forest (Marques, M. C. M., & Grelle, C. E. V., eds.). 
Federal University of Paraná, Curitiba.

CaRvalHo, F., d. a. s. Bôlla, K. P. suPi, l. da silva BiZ, B. F. l. luCiaNo, & J. J. ZoCCHe. 2019. First record of Lasi-
urus egregius (Peters, 1870) (Chiroptera, Vespertilionidae) in Paraná state, southern Brazil. Check 
List 15:1099–1105. https://doi.org/10.15560/15.6.1099

CaRvalHo, F., v. MottiN, J. M. MiRaNda, & F. C. Passos. 2014. First record of Vampyrodes caraccioli (Thomas, 
1889) (Chiroptera: Phyllostomidae) for the state of Paraná, and range extension to the southern 
region of Brazil. Check List 10:1189–1194. https://doi.org/10.15560/10.5.1189

Cláudio, v. C., B. alMeida, R. l. Novaes, M. a. NavaRRo, l. M. tiePolo, & R. MoRatelli. 2023. Rediscovery 
of Histiotus alienus Thomas, 1916 a century after its description (Chiroptera, Vespertilionidae): 
distribution extension and redescription. ZooKeys 1174:273–287. https://doi.org/10.3897/zoo-
keys.1174.108553

Costa, l. P., Y. l. R. leite, s. l. MeNdes, & a. d. ditCHField. 2005. Mammal Conservation in Brazil. Conserva-
tion Biology 19:672–679. https://doi.org/10.1111/j.1523-1739.2005.00666.x

dias, d., et al. 2015. First record of Myotis izecksohni (Chiroptera, Vespertilionidae) for the Atlantic 
Forest of Minas Gerais, southeastern Brazil. Mastozoología Neotropical 22:149–153.

díaZ, M. M., s. solaRi, R. gRegoRiN, l. F. aguiRRe, & R. M. BaRqueZ (eds.) 2021. Clave de identificación de los 
murciélagos neotropicales. PCMA, Tucumán.

FaRias, t. o., s. a. talaMoNi, & H. P. godiNHo. 2018. Reproductive dynamics of the nectarivorous Geof-
froy’s tailless bat Anoura geoffroyi (Glossophaginae) in a highland Neotropical area of Brazil, with 
evidence of a mating period. Acta Chiropterologica 20:251–261. https://doi.org/10.3161/150811
09ACC2018.20.1.019

FleMiNg, t. H., & W. J. KRess (eds.). 2013. The ornaments of life. University of Chicago Press, Chicago.
gaRBiNo, g. s., et al. 2024. Updated checklist of bats (Mammalia: Chiroptera) from Brazil. Zoologia 

41:e23073. https://doi.org/10.1590/S1984-4689.v41.e23073
gRaCiolli, g., & g. v. BiaNCoNi. 2007. Moscas ectoparasitas (Diptera, Streblidae e Nycteribiidae) em 

morcegos (Mammalia, Chiroptera) em área de Floresta com Araucária no Estado do Paraná, 
sul do Brasil. Revista Brasileira de Zoologia 24:246–249. https://doi.org/10.1590/S0101-
81752007000100033

HeideMaN, P. d., & F. H. BRoNsoN. 1994. An endogenous circannual rhythm of reproduction in a tropi-



Beatriz D. Natividade, Raphael C. Mello, Fernando C. Passos, Edner L. Rosa, Alan J. B. Fontana and Itiberê P. Bernardi

N OTAS   S O B R E M A M Í F E RO S  S U DA M E R I C A N O S         9   

cal bat, Anoura geoffroyi, is not entrained by photoperiod. Biology of Reproduction 50:607–614. 
https://doi.org/10.1095/biolreprod50.3.607

HeideMaN, P. d., P. deoRaJ, & F. H. BRoNsoN. 1992. Seasonal reproduction of a tropical bat, Anoura geoffroyi, 
in relation to photoperiod. Reproduction 96:765–773. https://doi.org/10.1530/jrf.0.0960765

KuNZ, t. H. 1973. Population studies of the cave bat (Myotis velifer): reproduction, growth and develop-
ment. Occasional Papers, Museum of Natural History, University of Kansas 15:1–43.

louReiRo, l. o., R. gRegoRiN, & F. a. PeRiNi. 2018. Diversity, morphological phylogeny, and distribution of 
bats of the genus Molossus É. Geoffroy, 1805 (Chiroptera, Molossidae) in Brazil. Zoosystema, 40: 
425-452. https://doi.org/10.5252/zoosystema2018v40a18

louReNço, e. C., l. M. Costa, J. l. luZ, R. M. dias, & C. e. l. esBéRaRd. 2010. Morcegos em manguezal–análise 
de uma assembleia e compilação de dados disponíveis no Brasil. Mamíferos de restingas e man-
guezais do Brasil (L. M. Pessoa, W. C. Tavares, & S. Siciliano, S. eds.). Sociedade Brasileira de Masto-
zoologia, Rio de Janeiro.

MaaCK, R. (ed.). 1981. Geografia física do Estado do Paraná. José Olimpio, Rio de Janeiro.
MaRques, R. v., C. v. CadeMaRtoRi, & s. M. PaCHeCo. 2011. Mastofauna no Planalto das Araucárias, Rio 

Grande do Sul, Brasil. Revista Brasileira de Biociências 9:278–278.
MaRques, R. v., & M. e. FaBiaN. 2011. Atividade de saída de abrigo de morcegos insetívoros em área de 

clima subtropical com floresta ombrófila mista no planalto das araucárias no Rio Grande do Sul, 
Brasil. Chiroptera Neotropical 17:34–37.

MeYeR, C. F., et al. 2010. Long-term monitoring of tropical bats for anthropogenic impact assessment: 
gauging the statistical power to detect population change. Biological Conservation 143(11):2797–
2807. https://doi.org/10.1016/j.biocon.2010.07.029

MiRaNda, J. M. d. 2004. Ecologia e conservação de Alouatta guariba clamitants cabrera, 1940 em flo-
resta ombrófila mista no estado do Paraná, Brasil. Master Dissertation. Universidade Federal do 
Paraná, Curitiba, Brazil.

MiRaNda, J., & i. P. BeRNaRdi. 2006. Aspectos da história natural de Mimon bennettii (Gray) na Escarpa 
Devoniana, Estado do Paraná, Brasil (Chiroptera, Phyllostomidae). Revista Brasileira de Zoologia 
23:1258–1260. https://doi.org/10.1590/S0101-81752006000400038

MiRaNda, J. M., i. P. BeRNaRdi, & F. C. Passos. 2006. A new species of Eptesicus (Mammalia: Chiroptera: 
Vespertilionidae) from the Atlantic Forest, Brazil. Zootaxa 1383:57–68.

MiRaNda, J. M. d., i. P. BeRNaRdi, & F. C. Passos (eds.). 2011. Chave ilustrada para determinação dos morcegos 
da Região Sul do Brasil. João M. D. Miranda, Curitiba.

MiRaNda, J., et al. 2019. Bat fauna (Mammalia, Chiroptera) from Guarapuava highlands, Southern Brazil. 
Oecologia Australis 23:562–574. https://doi.org/10.4257/oeco.2019.2303.14

MiRaNda, J.M., R. F. MoRo-Rios, J. e. silva-PeReiRa, & F. C. Passos. (eds.). 2009. Guia Ilustrado: Mamíferos da 
Serra de São Luiz do Purunã. USEB, Pelotas.

MiRaNda, J. M., & l. Zago. 2015. Assembleia de morcegos em remanescente de floresta ombrófila mista 
no planalto de Guarapuava, Paraná, Brasil. Mastozoología Neotropical 22:55–62.

MiRetZKi, M. 2003. Morcegos do Estado do Paraná, Brasil (Mammalia, Chiroptera): riqueza de espécies, 
distribuição e síntese do conhecimento atual. Papéis Avulsos de Zoologia 43:101–138.

MoRatelli, R., a. l. d. PeRaCCHi, d. dias, & J. a. de oliveiRa. 2011. Geographic variation in South Amer-
ican populations of Myotis nigricans (Schinz, 1821) (Chiroptera, Vespertilionidae), with the de-
scription of two new species. Mammalian Biology 76:592–607. https://doi.org/10.1016/j.mam-
bio.2011.01.003

MuYlaeRt, R. d. l., et al. 2017. ATLANTIC BATS: a data set of bat communities from the Atlantic Forests 
of South America. Ecology 98:3227–3227. https://doi.org/10.1002/ecy.2007

MYeRs, N., R. a. MitteRMeieR, C. g. MitteRMeieR, g. a. B. FoNseCa, & J. KeNt. 2000. Biodiversity hotspots for 
conservation priorities. Nature 403:853–845. https://doi.org/10.1038/35002501

olíMPio, a. P. M., et al. 2024. Molossus melini Montani et al. 2021 (Chiroptera, Molossidae) in Brazil: new 
insights for distribution, morphology and genetics. Biodiversity Data Journal 12:e114261 https://
doi.org/10.3897/BDJ.12.e114261

olsoN, d. M., & e. diNeRsteiN. 1998. The Global 200: a representation approach to conserving the Earth’s 
most biologically valuable ecoregions. Conservation Biology 12:502–515.



Bat Richness in Araucaria Forest

N OTAS   S O B R E M A M Í F E RO S  S U DA M E R I C A N O S10       

Passos, F. C., J. M. d. MiRaNda, N. Y. KaKu-oliveiRa, & l. C. MusteR. 2010. Morcegos da Região Sul do Bra-
sil: análise comparativa da riqueza de espécies, novos registros e atualizações nomenclaturais 
(Mammalia, Chiroptera). Iheringia Série Zoologia 100:25–34. https://doi.org/10.1590/S0073-
47212010000100004

PatteRsoN, B., & R. PasCual. 1972. The fossil mammal fauna of South America. Evolution, mammals and 
southern continents (A. Keast, F. C. Erik, & B. Glas, eds.). State University New York Press, Albany.

PeRaCCHi, a. l., i. P. liMa, R. N. Reis, & l. Bavia. 2006. Ordem Chiroptera. Mamíferos da Fazenda Monte 
Alegre, Paraná ( Reis, N. R., A. L. Peracchi, H. Fandiño-Mariño, & V. J. Rocha, eds.). UEL, Londrina.

PoRtella, t. P., N. Y. KaKu-oliveiRa, J. s. BaRRos, & g. C. sessegolo. 2017. First record of the Vulnerable bat 
Furipterus horrens (Cuvier, 1828) (Chiroptera: Furipteridae) in the state of Paraná, southern Brazil. 
Check List 13:127–134. https://doi.org/10.15560/13.4.127

Reis, N. R., a. l. PeRaCCHi, H. FaNdiño-MaRiño, & v. J. RoCHa. (eds.) 2006. Mamíferos da Fazenda Monte 
Alegre, Paraná. UEL, Londrina.

Reis, N. R., a. l. PeRaCCHi, & M. l. seKiaMa. 1999. Morcegos da Fazenda Monte Alegre, Telêmaco Bor-
ba, Paraná (Mammalia, Chiroptera). Revista Brasileira de Zoologia 16:501–505. https://doi.
org/10.1590/S0101-81751999000200015

Reis, N. R. d., a. l. PeRaCCHi, M. l. seKiaMa, & i. P. d. liMa. 2000. Diversidade de morcegos (Chiroptera, 
Mammalia) em fragmentos florestais no estado do Paraná, Brasil. Revista Brasileira de Zoolo-
gia:697–704. https://doi.org/10.1590/S0101-81752000000300015

Reis, a. s., R. a. ZaMPaulo, & s. a. talaMoNi. 2022. Aspectos ecológicos de duas grandes colônias de 
morcegos nectarívoros (Anoura geoffroyi Gray, 1838) residentes em cavernas no Brasil: implicações 
para conservação. Revista Brasileira de Espeleologia 1:37–61.

sCultoRi, C., d. dias, & a. PeRaCCHi. 2009. Mammalia, Chiroptera, Phyllostomidae, Lampronycteris brachy-
otis (Dobson, 1879): first record in the state of Paraná, southern Brazil. Check List 5:872–875.

solaRi, s. 2017. Eptesicus taddeii. The IUCN Red List of Threatened Species 2017. < https://dx.doi.
org/10.2305/IUCN.UK.2017-2.RLTS.T88151044A88151047.en>.

stRauBe, F. C., & g. v. BiaNCoNi. 2002. Sobre a grandeza e a unidade utilizada para estimar esforço de 
captura com utilização de redes-de-neblina. Chiroptera Neotropical 8:150–152.

tiMM, R. M. 1994. The mammal fauna. La Selva: Ecology and natural history of a neotropical rain forest 
(L. A. McDade, K. S. Bawa, H. A. Hespenheide, & G. S. Hartshorn, eds.). University of Chicago Press, 
Chicago.

vaRZiNCZaK, l.H., i. P. BeRNaRdi, & F. C. Passos. 2015. Is the knowledge of bat distribution in the Atlantic 
Rainforest sufficient? Comments about new findings and a case study in the Paraná State coastal 
area, Brazil. Mammalia 80(3):263–269. https://doi.org/10.1515/mammalia-2014-0130

ZaNoN, C., & N. R. d. Reis. 2007. Bats (Mammalia, Chiroptera) in the Ponta Grossa region, Campos 
Gerais, Paraná, Brazil. Revista Brasileira de Zoologia 24:327–332. https://doi.org/10.1590/S0101-
81752007000200010

ZoReK, B. e., s. BisWas, F. t. BRuM, P. leiMgRuBeR, & M. B. CaRluCCi. 2024. How much Araucaria Mixed Forest 
remains? Novel perspectives on conservation status based on satellite imagery and policy review. 
Biological Conservation, 296:110723. https://doi.org/10.1016/j.biocon.2024.110723

ZoRtéa, M. 2003. Reproductive patterns and feeding habits of three nectarivorous bats (Phyllostomi-
dae: Glossophaginae) from the Brazilian Cerrado. Brazilian Journal of Biology 63:159–168. https://
doi.org/10.1590/S1519-69842003000100020


