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ABSTRACT: Despite being the second most diverse mammalian order, bats remain relatively
understudied in the fossil and subfossil record. In Brazil, numerous living species have been identified
in cave deposits, although few fossils have been dated, with none originating from the Holocene. This
study presents a specimen from the Middle Holocene, collected from Cuvieri Cave. The fossil consists
of an incomplete, U-shaped mandible that includes the first molars. The specimen was identified as
Artibeus sp., a genus of fruit-eating bats that is currently widespread across Brazilian territory. This
specimen originates from a poorly understood temporal interval in the Lagoa Santa region, coinciding
with the apparent abandonment of the area by human populations (referred to as the Archaic Gap)
and during which the faunal population of Cervidae experienced a notable decline in the number of
fossil records. The genus Artibeus is widely distributed in tropical regions and is commonly found in
environments ranging from semi-arid regions to savannas and dense forests. It is not considered a
paleoenvironmental indicator.
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NOTA SOBRE UM PEQUENO MORCEGO FRUGIVORO DO HOLOCENO MEDIO DE
LAGOA SANTA, LESTE DO BRASIL

RESUMO: Apesar de ser a segunda ordem de mamiferos mais diversificada, os morcegos permanecem
relativamente pouco estudados no registro fossil e subfossil. No Brasil, inimeras espécies vivas foram
identificadas em depoésitos de cavernas, embora poucos fésseis tenham sido datados, nenhum
originario do Holoceno. Este estudo apresenta um espécime do Holoceno Médio, coletado na Gruta
Cuvieri. O fossil consiste em uma mandibula incompleta em forma de U que inclui os primeiros
molares. O espécime foi identificado como Artibeus sp., um género de morcegos frugivoro que
atualmente estd disseminado pelo territorio brasileiro. Este espécime se origina de um intervalo
temporal mal compreendido na regido de Lagoa Santa, coincidindo com o aparente abandono da 4rea
por populagdes humanas (referido como Archaic Gap) e durante o qual a populacao faunistica de
Cervidae experimentou um declinio notavel no nimero de registros fosseis. O género Artibeus é
amplamente distribuido em regioes tropicais e é comumente encontrado em ambientes que variam de
regides semiaridas a savanas e florestas densas. Nao é considerado um indicador paleoambiental.
Palavras-chave: Quaternario; Artibeus; Phyllostomidae; Stenodermatinae; Archaic Gap.

NOTA SOBRE UN PEQUENO MURCIELAGO FRUCTIFERO DEL HOLOCENO MEDIO DE
LA LAGOA SANTA, ESTE DE BRASIL

RESUMEN: A pesar de ser el segundo orden mas diverso de mamiferos, los murciélagos siguen siendo
relativamente poco estudiados en el registro fosil y subfésil. En Brasil se han identificado numerosas
especies vivas en depositos de cuevas, aunque se han datado pocos fésiles, ninguno de ellos originario
del Holoceno. Este estudio presenta un espécimen del Holoceno Medio, recolectado en la cueva de
Cuvieri. El f6sil consiste en una mandibula incompleta en forma de U que incluye los primeros molares.
El espécimen fue identificado como Artibeus sp., un género de murciélagos frugivoros actualmente
distribuido en todo Brasil. Este ejemplar es originario de un intervalo temporal poco comprendido en
la region de Lagoa Santa, que coincide con el aparente abandono del area por parte de las poblaciones
humanas (conocido como la Archaic Gap) y durante el cual la poblacién faunistica de Cervidae
experimenté una notable disminuciéon en el ntimero de registros fosiles. El género Artibeus esta
ampliamente distribuido en regiones tropicales y se encuentra cominmente en ambientes que van
desde regiones semiaridas hasta sabanas y bosques densos. No se considera un indicador
paleoambiental.

Palabras clave: Cuaternario; Artibeus; Phyllostomidae; Stenodermatinae; Archaic Gap.
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Introduction

The Holocene, representing the second epoch of the Quaternary period, constitutes
the current geological era. It began approximately 11,650 years ago, following the last glacial
period and the conclusion of the Pleistocene. The Holocene is traditionally divided into three
stages: the Greenlandian (11,650 to 8,326 years ago), the Northgrippian (8,326 to 4,200
years ago), and the Meghalayan (from 4,200 years ago to the present).

During the Late Pleistocene and Early Holocene in Brazil, the modern fauna became
established, while mammalian megafauna, including giant sloths, saber-toothed cats, and
glyptodonts, went extinct (PAULA COUTO, 1979; CHAHUD, 2020a; CHAHUD et al. 2023;
2024Db).

In the Lagoa Santa region, the transition from the Early to the Middle Holocene was
characterized by climatic changes and the disappearance of evidence of human communities
in the area. This period, referred to as the Archaic Gap (ARAUJO et al. 2005; 2018), persisted
for much of the Middle Holocene, remains poorly understood, and lacks comprehensive
studies, particularly regarding its faunal record.

Chiroptera (bats) represent the second most diverse order of mammals, inhabiting a
wide range of environments and exhibiting diverse ecological lifestyles. They are the only
mammals capable of true flight. Despite their evolutionary and ecological significance, their
paleontological history remains poorly understood, likely due to their small body size, and
fragile bone structure (PAULA COUTO, 1979). Geological records of bats include species
from the Eocene in the Northern Hemisphere (TABUCE et al.,, 2009), though in South
America, the most common bat specimens date from the Quaternary.

Specimens discovered in cave deposits are common and are typically associated with
living species (CZAPLEWSKI; CARTELLE, 1998; FRACASSO; SALLES, 2005; CHAHUD,
2025). These remains are usually represented by fragmented phalanges and metapodials,
while fragments of mandibles or skulls are relatively rare. In the Lagoa Santa region, Winge
(1893) identified skeletal remains associated with extant Chiroptera species in local cave sites.

It is noteworthy that only two specimens discovered in Brazilian caves have been
dated (CZAPLEWSKI; CARTELLE, 1998), both originating from the end of the Pleistocene.
One of these was indirectly dated through analysis of an associated coprolite. However, many
of these specimens result from bone remobilization, implying that they could be relatively
recent, including both living and extinct species. Desmodus draculae Morgan, Linares & Ray,
1988, the only extinct Chiroptera species in Brazil and identified from late Pleistocene
deposits, may have gone extinct more recently, during the late Holocene (PARDINAS;
TONNI, 2000).

The Cuvieri Cave, located in the Lagoa Santa region, contains paleontological material
that has undergone minimal remobilization (HUBBE et al., 2011; CHAHUD, 2022). Some of
these specimens have been dated and collected in accordance with the local stratigraphy,
allowing for the establishment of age associations for various specimens. A small mandible
belonging to a Stenodermatinae was collected from layers dated to the Middle Holocene. The
objective of this study is to present this specimen, emphasizing its morphological and
anatomical characteristics.

Material and Methods

The Cuvieri Cave (Figure 1), located in the municipality of Matozinhos, in the Lagoa
Santa region, Minas Gerais, is part of the Lagoa Santa Karst Environmental Protection Area
and is located at UTM coordinates 23K 603756E and 78461055 (HUBBE et al., 2011). The
cave entrance is approximately 1.5 meters high by 1 meter wide, giving access to a main
conduit that is 15 meters long. This passage has three independent vertical shafts, called
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Locus 1, Locus 2 and Locus 3 (Figure 1), with depths of 16, 4 and 8 meters, respectively
(HUBBE et al., 2011). The specimen was collected from Locus 2.

Figure 1: Geographic location of the study area and of Cuvieri Cave showing the position of
Loci1,2and 3
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Source: Map courtesy of Alex Hubbe and Grupo Bambui for Speleological Research, 2020.

The cave features an accumulation of poorly consolidated terrigenous sediment,
which allowed for excavations with rigorous stratigraphic control. According to Hubbe et al.
(2011), the excavation techniques involved exposing depositional surfaces, resulting in the
identification of 46 exposures in Locus 2.

Specimen identification was carried out through comparative analysis with known
material and consultation of the works of Webster; Jones (1982a; 1982b), Timm (1985),
Freeman (1988), Ortega; Castro-Arellano (2001), Lim et al. (2004), Hollis (2005), Zortéa;
Tomaz (2006), Carvalho et al. (2014), Lopez-Aguirre; Pérez-Torres (2015), Morales-Martinez;
Ramirez-Chaves (2015), Ortega et al. (2015), Vilar et al. (2016), Garbino; Tavares (2018),
Salas et al. (2018), Palacios-Mosquera et al. (2019), Brandao; Hingst-Zaher (2021),
Czaplewski; Baker (2022), Vrla et al. (2023).

The specimen analyzed in this study comes from Exposure 21 of Locus 2, which also
contained a specimen of Subulo cf. gouazoubira Fischer, 1814 dated to 7050 + 50 years BP
(Before Present), a period falling within the Middle Holocene (Northgrippian).

As a small and highly fragile bone fragment, it is likely that the specimen was rapidly
buried with minimal remobilization or reworking. The primary alteration it underwent was
the loss of most of its dentition due to disarticulation, with the alveoli remaining almost
intact. This suggests that the specimen was unlikely to have been subject to significant
hydraulic reworking from older layers, implying that the fragment likely originates from the
Middle Holocene.

The specimen was cataloged under the registry number CVL2EXP21-1 and is curated
in the Laboratory of Human Evolutionary Studies of the Institute of Biosciences of the
University of Sao Paulo (LEEH-IB-USP). The bone piece was collected by sieving during
sampling and received the acronym "CVL2" (Cuvieri Locus 2), indicating the place of its
discovery, followed by "EXP21" (specific exposure) and the corresponding registry number.

Systematic Paleontology

Order: Chiroptera Blumenbach, 1779
Family: Phyllostomidae Gray, 1825
Subfamily Stenodermatinae Gervais, 1856
Genus: Artibeus Leach, 1821

Artibeus sp.

Figure 2
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Material: Incomplete mandible, containing only the first two molars (M1) of
opposite positions (CVL2EXP21-1).

Remarks: The specimen consists of a partially fragmented mandible, with
dimensions of 8.9 mm in length and 4.7 mm in height. The alveoli are well-preserved,
allowing for the observation that the diameter of the incisors is considerably smaller than
that of the canines, premolars, and molars (Figure 2A).

The angle formed by the front curvature of the mandible, separating the two sides, is
approximately 60°. The intersection between the sides of the mandible presents a "U" shape,
with the side almost parallel to each other, except for a slight divergence in the articulatory
region (Figure 2A).

The preserved molar teeth are 1.5 mm in length in the anteroposterior direction and
approximately 1 mm in width in the lingual-labial direction.

The anterior portion of the molar teeth is more prominent than the posterior portion
(Figure 2B), a common characteristic in fruit-eating bats. Furthermore, the molars do not
exhibit prominent cusps, unlike other species of Phyllostomidae (GARBINO; TAVARES,
2018). The dental crown does not show carnassiform characteristics, nor are there any
prominent ridges typically found in insectivorous bats (CZAPLEWSKI; BAKER, 2022).

Discussion: The observed molar differs from those found in omnivorous,
insectivorous, nectarivorous, and carnivorous bats due to the absence of carnassiform
features and the general "U"-shaped structure of the mandible (MORALES-MARTINEZ;
RAMIREZ-CHAVES, 2015; BRANDAO; HINGST-ZAHER, 2021; CZAPLEWSKI; BAKER,
2022). Furthermore, the position and characteristics of the preserved alveoli, as well as the
presence of the large molar, contrast with the features observed in hematophagous bats, such
as Desmodus.

The angular morphology of the mandibular curvature supports the classification of
this specimen as a frugivorous bat, since animalivorous bats have more elongated maxillae
and mandibles, with angles below 50° (FREEMAN, 1988).

When compared to other genera of fruit-eating bats, such as Vampyrodes, the
specimen from the Cuvieri Cave displays a "U"-shaped mandible (CARVALHO et al., 2014).
However, the incisors and molar of this specimen are larger and more prominent than those
in Vampyrodes.

The morphology of the mandible and the preserved dentition are compatible with
those found in species of the genera Artibeus and Dermanura (WEBSTER; JONES, 1982a;
1982b; TIMM, 1985; ORTEGA; CASTRO-ARELLANO, 2001; HOLLIS, 2005; ORTEGA et al.,
2015), both of which belong to the subfamily Stenodermatinae. According to Lim et al.
(2004), no diagnostic features clearly distinguish Dermanura from Artibeus. However, size
differences and discrete molecular lineages are recognizable, leading the authors to suggest
that Dermanura should be considered a subgenus within Artibeus. In the present study, we
have accepted Artibeus as the valid genus, with Dermanura regarded as a subgenus, as
proposed by Lim et al. (2004).

When comparing with other specimens of Artibeus, the more slender mandible
morphology and the significant height relative to the total preserved size do not allow an
association with any known species within this genus.

Comparative analysis reveals that the first molar morphology of the specimen aligns
with that observed in various species of Artibeus and its subgenus Dermanura, as well as
prominent incisors (PALACIOS-MOSQUERA et al., 2019). However, this molar may also
exhibit prominent cusps in some species, as observed in Artibeus fraterculus Anthony, 1924
(SALAS et al., 2018).

It is important to note that cranial and mandibular abnormalities and asymmetries
have been observed in individuals of Artibeus lituratus Olfers, 1818, suggesting the
occurrence of individual variations within the species (LOPEZ-AGUIRRE; PEREZ-TORRES,
2015; VRLA et al., 2023). This characteristic makes identification at the species level difficult
and, therefore, only the generic identification was chosen for the specimen, Artibeus sp.
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Bats of the genus Artibeus are found in several Brazilian biomes, inhabiting
environments such as the semi-arid region, savanna and dense forests (ZORTEA; TOMAZ,
2006; VILAR et al., 2016; BRANDAO; HINGST-ZAHER, 2021). However, this genus has not
been recorded in temperate or cold climates, being characteristic of tropical regions.

Figure 2: Mandible of the specimen found in Cuvieri Cave, CVL2EXP21-1. A) dorsal view; B)
lateral views. Scale 2mm.

Source: Author 2025.

Associated Fauna

The period between 8,500 and 6,000 years BP, corresponding to the Middle Holocene,
is poorly understood with regard to the paleofauna of the Cuvieri Cave. Observations by
CHAHUD; OKUMURA (2023) and Chahud et al. (2024a) identified the presence of the
cervid Subulo gouazoubira during this period.

During the Pleistocene, the Early Holocene, and the periods more recent than 6,000
years BP, the fauna of the Cuvieri Cave is characterized by the presence of Leporidae, Anura,
Tapiridae, the cervid Mazama americana Erxleben, 1777, and the tayassuid Dicotyles tajacu
Linnaeus, 1758 (CHAHUD et al.,, 2020; CHAHUD, 2020b, 2021, 2022; CHAHUD;
OKUMURA, 2021, 2022, 2023). However, the records of these vertebrate groups have not
been robustly confirmed or are represented by few bones, generally fragmented, found in
strata dated to the Middle Holocene, suggesting the remobilization of deeper layers.

The material that is either minimally or not remobilized, free from breakage or signs
of abrasion, in addition to Subulo gouazoubira, includes a few appendicular bones of small
rodents, marsupial teeth, and Squamata bones. A study of S. gouazoubira in the Middle
Holocene indicated a decline in the number of bones of this cervid at Locus 2 of the Cuvieri
Cave (CHAHUD et al. 2024a), suggesting a slight population decrease during this period.

This period of faunal population decline coincided with what archaeologists have
termed the Archaic Gap, due to the sparse or nonexistent evidence of human activity in
archaeological sites in the Lagoa Santa region.

Paleoenvironmental studies suggest that the beginning of the Holocene was marked
by a humid climate, followed by a dry period that likely began around 8,000 years BP and
ended about 6,200 years BP (ARAUJO et al., 2005; 2018; BARROS et al., 2011). The
hypothesis of increased humidity in the region between 6,000 and 5,000 years BP was
proposed by Parizzi et al. (1998), who indicated a significant increase in humidity from 5,400
years BP. This increase in humidity between 6,000 and 5,000 years BP is consistent with the
increased amount of osteological material found in the Cuvieri Cave (CHAHUD et al., 2020;
CHAHUD, 2022; CHAHUD; OKUMURA, 2023).
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The temporal interval corresponding to the Archaic Gap remains a subject of scientific
debate, with RACZKA et al. (2013) challenging the hypothesis of aridity through
palynological studies, which suggest that climatic instabilities affected the region. However,
the absence or reduction in the record of several taxa and the slight population decline of
Subulo gouazoubira observed in the Middle Holocene deposits of Cuvieri Cave (CHAHUD et
al., 2024a) suggest that the environmental changes were not extreme. It is likely that the
region experienced slightly drier conditions, but not drastically different from many regions
of the current biome.

The occurrence of frugivorous bats in the Lagoa Santa region during the Middle
Holocene suggests that climatic conditions were not characterized by extreme aridity, as the
vegetation necessary to support a biota specialized in fruit consumption was still present.

Conclusions

The mandible discovered belongs to a small bat of the genus Artibeus. However, due
to the partial preservation, with only the first two molars present, and the individual
variations observed within species of this genus, it was not possible to securely determine the
species.

Bats of the genus Artibeus are generalists in their consumption of plant material and,
therefore, do not serve as good paleoenvironmental indicators. However, their presence
suggests that there was sufficient vegetation in the Lagoa Santa region during the Middle
Holocene, indicating that an excessively arid environment or extremes in humidity and
temperature were likely uncommon during this period. This hypothesis suggests that the
specimen probably inhabited an environment with vegetation similar to forests or shrublands,
not significantly different from the current environment.

Acknowledgements

The author thanks the reviewers of ScholarMemory for the English review, and to Dr.
Maria Mercedes Martinez Okumura, responsible for LEEH (Laboratory for Human
Evolutionary Studies), Department of Genetics and Evolutionary Biology, Institute of
Biosciences of the University of Sdo Paulo for permitting the preparation of the fossils in her
laboratory.

References
ARAUJO A.; NEVES W.; PILO L.; ATUI, J. Holocene dryness and human occupation in

Brazil during the "Archaic Gap". Quaternary Research, v.64, p.298-307. 2005.
https://doi.org/10.1016/j.yqres.2005.08.002

ARAUJO A.; PUGLIESE JR., F.; SANTOS R.; OKUMURA, M. Extreme cultural persistence in
eastern-central Brazil: the case of Lagoa Santa Paleaeoindians. Anais da Academia
Brasileira de Ciéncias, v.90, p.2501-2521, 2018. https://doi.org/10.1590/0001-
3765201720170109

BARROS L.; LAVARINI C.; LIMA L.; JUNIOR A. Synthesis of the Late-Quaternary
palaeobioclimatic scenarios in Minas Gerais State/Southeastern Brazil. Sociedade e
Natureza, v.23, p.371-386. 2011. https://doi.org/10.1590/S1982-45132011000300001

Artur Chahud. Note on a small fruit-eating bat from the middle Holocene of Lagoa Santa, eastern of Brazil.
Brazilian Geographical Journal: Geosciences and Humanities research medium,
Ttuiutaba, v. 16, n. 1, p. 189-198, jan./jun. 2025.

Pégina | 194


https://doi.org/10.14393/BGJ-v16n1-a2025-76743
https://doi.org/10.1016/j.yqres.2005.08.002
https://doi.org/10.1590/0001-3765201720170109
https://doi.org/10.1590/0001-3765201720170109
https://doi.org/10.1590/S1982-45132011000300001

ISSN'2179-2321

OURnnL UNIVERSIDADE FEDERAL DE UBERLANDIA

INSTITUTO DE CIENCIAS HUMANAS DO PONTAL

BRAZILIAN GEOGRAPHICAL JOURNAL

GEOSCIENCES AND HUMANITIES RESEARCH MEDIUM Articles | Artigos | Articulos | Articles

DOI: https://doi.org/10.14393/BGJ-v16n1-a2025-76743

BRANDAO M.; HINGST-ZAHER E. Atlas Craniano: mamiferos da mata atlantica e
lista de espécies. Sao Paulo: Tijd Edi¢oes. 2021.
https://doi.org/10.32673/9786588932018

CARVALHO, F.; MOTTIN, V.; MIRANDA, J. M.; PASSOS, F. C. First record of Vampyrodes
caraccioli (Thomas, 1889)(Chiroptera: Phyllostomidae) for the state of Parana, and range
extension to southern region of Brazil. Check List, v.10, n.5, p.1189-1194. 2014.
https://doi.org/10.15560/10.5.10.5.1189

CHAHUD, A. Occurrence of the sabretooth cat Smilodon populator (Felidae,
Machairodontinae) in the Cuvieri cave, eastern Brazil, Paleontologia Electronica, v.23,
n.2, a24. 2020a. https://doi.org/10.26879/1056

CHAHUD, A. Um exemplar muito jovem de Mazama sp. encontrado na Gruta Cuvieri,
Regido de Lagoa Santa, Estado de Minas Gerais, Brasil. Revista Brasileira de
Zoociéncias, v.21, n.1, p.1-10. 2020b. https://doi.org/10.34019/2596-
3325.2020.v21.29276

CHAHUD A. Ocorréncia de Euphractus sexcinctus Linnaeus, 1758 na Gruta Cuvieri, regiao
de Lagoa Santa, MG, Brasil. Acta Biologica Catarinense, v.8, n.3, p.72-82. 2021.
https://doi.org/10.21726 /abc.v8i3.1528

CHAHUD A. Tafonomia de restos de Anura (Amphibia) do Holoceno da Gruta Cuvieri,
estado de Minas Gerais, Brasil. Revista de Biologia Neotropical/Journal of
Neotropical Biology, v.19 (especial), p.92—98. 2022.
https://doi.org/10.5216/rbn.vi9iesp.73433

CHAHUD, A. Note on the occurrence of Phyllostomidae from the Late Holocene at Lapa
Grande de Taquaracu site, Lagoa Santa, state of Minas Gerais, Brazil. Acta Biologica
Brasiliensia, v.8, n.1, p.195-206. 2025. https://doi.org/10.18554/21bga820

CHAHUD, A.; COSTA, P.R.O.; FIGUEIREDO, G.F.; OKUMURA, M. Quaternary ungulates of
the Abismo Ponta de Flecha Cave, Ribeira of Iguape Valley, Southeast Brazil:
Zooarchaeological and Paleoenvironmental aspects. Journal of South American Earth
Sciences, v.121, 104107. 2023. https://doi.org/10.1016/j.jsames.2022.104107

CHAHUD, A.; DAURIZIO, L.; OKUMURA, M. Remanescentes Osseos de Cervideos em
depositos holocénicos da Gruta Cuvieri, regiao de Lagoa Santa, Minas Gerais,
Brasil. Unisanta BioScience, v.13, n.4, p.299-321. 2024a.

CHAHUD, A.; MINGATOS G.; OKUMURA, M. Leporidae Fischer, 1817 (Mammalia:
Lagomorpha) de um depésito Quaternario do Brasil: comentarios taxonémicos e
tafonomicos. Boletim do Museu Paraense Emilio Goeldi. Ciéncias Naturais, v.15,
n.3, p.795-806. 2020. https://doi.org/10.46357/bcnaturais.vi5i3.299

CHAHUD, A.; PEREIRA, G. D. C. D. C.; COSTA, P. R. D. O.; OKUMURA, M. A new record of
ground sloth in the Ribeira de Iguape valley, southeastern Brazil. Carnets Geol., v.24, n.04,
p-83-89. 2024Db. https://doi.org/10.2110/carnets.2024.2404

CHAHUD, A.; OKUMURA, M. The youngest Tapir of a Quaternary deposit of the Americas.
Historical Biology, v. 33, n. 10, p. 2400-2405. 2021.
https://doi.org/10.1080/08912963.2020.1798420

Artur Chahud. Note on a small fruit-eating bat from the middle Holocene of Lagoa Santa, eastern of Brazil.
Brazilian Geographical Journal: Geosciences and Humanities research medium,
Ttuiutaba, v. 16, n. 1, p. 189-198, jan./jun. 2025.

Pagina | 195


https://doi.org/10.14393/BGJ-v16n1-a2025-76743
https://doi.org/10.32673/9786588932018
https://doi.org/10.15560/10.5.10.5.1189
https://doi.org/10.26879/1056
https://doi.org/10.34019/2596-3325.2020.v21.29276
https://doi.org/10.34019/2596-3325.2020.v21.29276
https://doi.org/10.21726/abc.v8i3.1528
https://doi.org/10.1016/j.jsames.2022.104107
https://doi.org/10.46357/bcnaturais.v15i3.299
https://doi.org/10.2110/carnets.2024.2404
https://doi.org/10.1080/08912963.2020.1798420

ISSN'2179-2321

OURnnL UNIVERSIDADE FEDERAL DE UBERLANDIA

INSTITUTO DE CIENCIAS HUMANAS DO PONTAL

BRAZILIAN GEOGRAPHICAL JOURNAL

GEOSCIENCES AND HUMANITIES RESEARCH MEDIUM Articles | Artigos | Articulos | Articles

DOI: https://doi.org/10.14393/BGJ-v16n1-a2025-76743

CHAHUD, A.; OKUMURA, M. Reavaliacao dos materiais de Leporidae (Mammalia;
Lagomorpha) do Quaternario da Gruta Cuvieri, Minas Gerais, Brasil. Acta Biol6gica
Paranaense, v. 51, n. 1, p. 1-8. 2022. http://dx.doi.org/10.5380/abp.v51i1.86907

CHAHUD A.; OKUMURA M. Cervidae and Tayassuidae from the Holocene deposits of the
Cuvieri Cave, State of Minas Gerais, eastern Brazil; taxonomic and paleoenvironmental
considerations. Historical Biology, 35: 74-83, 2023. 10.1080/08912963.2021.2022134.

CZAPLEWSKI, N. J.; BAKER, C. G. Carnassiform notches improve the functional efficiency
of bat molar shearing crests. Acta Palaeontologica Polonica, v.67, n.1, p.257-282 2022.
https://doi.org/10.4202/app.00889.2021

CZAPLEWSKI, N. J.; CARTELLE, C. Pleistocene bats from cave deposits in Bahia,
Brazil. Journal of Mammalogy, v.79, n.3, p.784-803. 1998.
https://doi.org/10.2307/1383089

FRACASSO, M. P. D. A.; SALLES, L. D. O. Diversity of quaternary bats from Serra da Mesa
(State of Goias, Brazil). Zootaxa, v.817, n.1, p.1-19. 2005.
https://doi.org/10.11646/zootaxa.817.1.1

FREEMAN, P. W. Frugivorous and animalivorous bats (Microchiroptera): dental and cranial
adaptations. Biological Journal of the Linnean Society, v.33, n.3, p.249—
272, 1988. https://doi.org/10.1111/].1095-8312.1988.tb00811.x

GARBINO, G. S.; TAVARES, V. D. C. A Quaternary record of the big-eyed bat Chiroderma
villosum (Chiroptera: Phyllostomidae) with a revised lower molar

terminology. Mammalia, v.82, n.4, p.393-399. 2018. https://doi.org/10.1515/mammalia-
2017-0037

HOLLIS, L. Artibeus planirostris. Mammalian Species, v.775, p.1-6. 2005.
https://doi.org/10.1644/1545-1410(2005)775[0001:AP]2.0.CO:2

HUBBE, A.; HADDAD-MARTIM, P.M.; HUBBE, M.; MAYER, E.L.; STRAUSS, A.; AULER,
A.S.; PILO, L.B.; NEVES, W.A. Identification and importance of critical depositional gaps in
pitfall cave environments: the fossiliferous deposit of Cuvieri Cave, eastern Brazil.
Palaeogeography Palaeoclimatology Palaeoecology, v.312, p.66-78, 2011.
https://doi.org/10.1016/j.palaeo.2011.09.010

LIM, B. K.; ENGSTROM, M. D.; LEE, T. E.; PATTON, J. C.; BICKHAM, J. W. Molecular
Differentiation of Large Species of Fruit-Eating Bats (Artibeus) and Phylogenetic
Relationships Based on the CytochromebGene. Acta Chiropterologica, v.6, n.1, p.1—-
12, 2004. https://doi.org/10.3161/001.006.0101

LOPEZ-AGUIRRE, C.; PEREZ-TORRES, J. Asimetria craneo-mandibular de Artibeus
lituratus (Chiroptera, Phyllostomidae) en Colombia. Universitas Scientiarum, v.20, n.1,
p.141-152. 2015. https://doi.org/10.11144/Javeriana.SC20-1.acal

MORALES-MARTINEZ, D. M.; RAMIREZ-CHAVES, H. E. The distribution of bats of genus
Lasiurus (Vespertilionidae) in Colombia, with notes on taxonomy, morphology and
ecology. Caldasia, v.37, n.2, p.397-408. 2015. https://doi.org/10.15446/caldasia.v37n2.54392

ORTEGA, J.; ARROYO-CABRALES, J.; MARTiNEZ-MENDEZ, N.; DEL REAL-MONROY,
M.; MORENO-SANTILLAN, D.; VELAZCO, P. M. Artibeus glaucus (Chiroptera:

Artur Chahud. Note on a small fruit-eating bat from the middle Holocene of Lagoa Santa, eastern of Brazil.
Brazilian Geographical Journal: Geosciences and Humanities research medium,
Ttuiutaba, v. 16, n. 1, p. 189-198, jan./jun. 2025.

Pégina | 196


https://doi.org/10.14393/BGJ-v16n1-a2025-76743
http://dx.doi.org/10.5380/abp.v51i1.86907
https://doi.org/10.1080/08912963.2021.2022134
https://doi.org/10.4202/app.00889.2021
https://doi.org/10.2307/1383089
https://doi.org/10.11646/zootaxa.817.1.1
https://doi.org/10.1111/j.1095-8312.1988.tb00811.x
https://doi.org/10.1515/mammalia-2017-0037
https://doi.org/10.1515/mammalia-2017-0037
https://doi.org/10.1644/1545-1410(2005)775%5B0001:AP%5D2.0.CO;2
https://doi.org/10.1016/j.palaeo.2011.09.010
https://doi.org/10.3161/001.006.0101
https://doi.org/10.11144/Javeriana.SC20-1.acal
https://doi.org/10.15446/caldasia.v37n2.54392

ISSN'2179-2321

OURnnL UNIVERSIDADE FEDERAL DE UBERLANDIA

INSTITUTO DE CIENCIAS HUMANAS DO PONTAL

BRAZILIAN GEOGRAPHICAL JOURNAL

GEOSCIENCES AND HUMANITIES RESEARCH MEDIUM Articles | Artigos | Articulos | Articles

DOI: https://doi.org/10.14393/BGJ-v16n1-a2025-76743

Phyllostomidae). Mammalian Species, v.47, n.928, p.107-111. 2015.
https://doi.org/10.1093/mspecies/sevoi11

ORTEGA, J.; CASTRO-ARELLANO, 1. Artibeus jamaicensis. Mammalian species,
v.2001, n.662, p.1-9. 2001. https://doi.org/10.1644/1545-1410(2001)662<0001:AJ>2.0.CO;2

PALACIOS-MOSQUERA, L.; COPETE-MOSQUERA, Y. D.C.; J IMENEZ-ORTEGA, A.M,;
MANTILLA-MELUK, H.; VELAZCO, P. M. New record of Artibeus aequatorialis Andersen,
1906 (Chiroptera: Phyllostomidae) for northwestern Colombia. Therya, v.10, n.1, p.45-47.
2019. https://doi.org/10.12933/therya-19-615

PARDINAS, U. F. J.; TONNI, E. P. A giant vampire (Mammalia, Chiroptera) in the Late
Holocene from the Argentinean pampas: paleoenvironmental significance.
Palaeogeography, Palaeoclimatology, Palaeoecology, v.160, n.3-4, p.213—

221. 2000. https://doi.org/10.12933/therya-19-615

PARIZZI, M. G.; SALGADO-LABOURIAU, M. L.; KHOLER, H. C. Genesis and environmental
history of Lagoa Santa, southeastern Brazil. The Holocene, v. 8, p. 311 — 321, 1998.
https://doi.org/10.1191/095968398670195708

PAULA COUTO, C. Tratado de Paleomastozoologia. Academia Brasileira de Ciéncias,
Rio de Janeiro. 1979.

RACZKA M.; OLIVEIRA P.; BUSH M.; MCMICHAEL C. Two paleoecological histories
spanning the period of human settlement in southeastern Brazil. Journal of Quaternary
Science, v.28. n.2, p.144-151. 2013. https://doi.org/10.1002/jqs.2597

SALAS, J. A.; LOAIZA S, C. R.; PACHECO, V. Artibeus fraterculus (Chiroptera:
Phyllostomidae). Mammalian Species, v.50, n.962, p.67-73. 2018.
https://doi.org/10.1093/mspecies/sey008

TABUCE, R.; ANTUNES, M. T.; SIGE, B. A new primitive bat from the earliest Eocene of
Europe. Journal of Vertebrate Paleontology, v.29, n.2, p.627—630. 2009.
https://doi.org/10.1671/039.029.0204

TIMM, R. M. Artibeus phaeotis. Mammalian Species, n.235, p.1-6. 1985.
https://doi.org/10.2307/3504062

VILAR, E. M.; DA SILVA-FILHO, T. P.; DA SILVA, R. R.; GOMES; E. S.; DA SILVA, L. A. M.
Abrigos antrdpicos utilizados por morcegos no semiarido pernambucano. Boletim da
Sociedade Brasileira de Mastozoologia, v.77, p.79-86. 2016.

VRLA, S. C.; WINNETT, M. E.; STEVENS, R. D. A morphologically atypical great fruit-eating
bat Artibeus lituratus from Paraguay. Therya Notes, v.4, p.74-78. 2023.
https://doi.org/10.12933/therya notes-23-109

WEBSTER, W. D.; JONES, J. K. Artibeus aztecus. Mammalian Species, v.177, p.1-3.
1982a. https://doi.org/10.2307/3503879

WEBSTER, W. D.; JONES, J. K. Artibeus toltecus. Mammalian Species, v.178, p.1-3.
1982b. htitps://doi.org/10.2307/3503992

Artur Chahud. Note on a small fruit-eating bat from the middle Holocene of Lagoa Santa, eastern of Brazil.
Brazilian Geographical Journal: Geosciences and Humanities research medium,
Ttuiutaba, v. 16, n. 1, p. 189-198, jan./jun. 2025.

Pégina | 197


https://doi.org/10.14393/BGJ-v16n1-a2025-76743
https://doi.org/10.1093/mspecies/sev011
https://doi.org/10.1644/1545-1410(2001)662%3C0001:AJ%3E2.0.CO;2
https://doi.org/10.12933/therya-19-615
https://doi.org/10.12933/therya-19-615
https://doi.org/10.1191/095968398670195708
https://doi.org/10.1002/jqs.2597
https://doi.org/10.1093/mspecies/sey008
https://doi.org/10.1671/039.029.0204
https://doi.org/10.2307/3504062
https://doi.org/10.12933/therya_notes-23-109
https://doi.org/10.2307/3503879
https://doi.org/10.2307/3503992

ISSN'2179-2321
OURnnL UNIVERSIDADE FEDERAL DE UBERLANDIA

INSTITUTO DE CIENCIAS HUMANAS DO PONTAL
Eggg!#gg;&iﬂgmﬁi‘:ﬁg;:g%g}f* Articles | Artigos | Articulos | Articles
DOI: https://doi.org/10.14393/BGJ-v16n1-a2025-76743

WINGE, H. Jordfundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas

Geraes, Brasi-lien: med udsigt over Flagermusenes indbyrdes Slaegstkab. E Museo Lundii,
v.2, p.1-92. 1893. https://doi.org/10.5962/bhl.title.14824

ZORTEA, M.; TOMAZ, L. A. G. Dois novos registros de morcegos (Mammalia, Chiroptera)
para o Cerrado do Brasil Central. Chiroptera Neotropical, v.12, n.2, p.280-285. 2006.

Recebido em: 20/01/2025.
Aprovado para publicacdo em: 20/08/2025.

Artur Chahud. Note on a small fruit-eating bat from the middle Holocene of Lagoa Santa, eastern of Brazil.
Brazilian Geographical Journal: Geosciences and Humanities research medium,
Ttuiutaba, v. 16, n. 1, p. 189-198, jan./jun. 2025.

Pégina | 198


https://doi.org/10.14393/BGJ-v16n1-a2025-76743
https://doi.org/10.5962/bhl.title.14824

