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ABSTRACT. The Pantanal, the largest tropical wetland globally, faces growing threats from habitat destruction, 
agribusiness growth, and wildfires The barn owl, Tyto furcata (Temminck, 1827), is an opportunistic predator that 
helps structure small vertebrate communities, primarily by preying on non-volant mammals. We investigated 
the diet of T. furcata at the Taiamã Ecological Station, in the northern Pantanal, by analyzing 167 owl pellets (95 
intact and 72 partially disintegrated) collected in August 2017, September 2019, and March 2020. Cranial and 
dental remains were examined to estimate the minimum number of individuals represented in the diet of the 
barn owl. A total of 255 prey items were identified, dominated by Holochilus chacarius Thomas, 1906 (88.2%) and 
Cryptonanus chacoensis (Tate, 1931) (7.8%), followed by birds (3.5%) and bats (0.4%). Some species previously 
recorded through live trapping, such as Philander opossum (Linnaeus, 1758) and Oecomys mamorae (Thomas, 
1906), were absent from the pellets, suggesting that prey selection is influenced by abundance, behavior, and 
accessibility. These results underscore the value of owl pellet analysis to detect cryptic or underrepresented 
species and to complement traditional survey methods. As anthropogenic pressures intensify, understanding 
the dynamics of populations of small mammals becomes increasingly urgent, highlighting the need for com-
plementary tools to support ecological research and conservation.
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INTRODUCTION

The Pantanal, the world’s largest tropical wetland, is 

characterized by a complex network of ecosystems that har-

bor an impressive biological diversity. With approximately 

2,000 plant species (Pott et al. 2011), this biodiversity-rich 

biome includes 174 mammal species (Alho et al. 2011) and 

580 bird species (Nunes 2011), ranking it among the richest 

Brazilian ecosystems in terms of vertebrates (Alho et al. 

2019). Nevertheless, the growing transformation of natural 

spaces into agricultural and livestock operations, along with 

the increase in intense wildfires in recent years, has resulted 

in habitat fragmentation and a decline in biodiversity (IBGE 

2020). These environmental changes pose a significant threat 

to many species, potentially leading to population declines 

and even local extinctions of little-known or yet undescribed 

organisms (Moura and Jetz 2021). Considering this scenario, 

surveying and monitoring different faunistic groups become 

essential for biodiversity conservation and management, 

especially in threatened regions that harbor many species, 

such as the Pantanal wetlands.

Sampling small mammals (i.e., bats, rodents and 

marsupials weighing less than 1 kg), a group essential for 

maintaining ecological balance through seed dispersal and 

insect population control (Lacher et al. 2019), requires effi-

cient and complementary methodologies. Traditionally, live 

traps have been the most employed technique for studying 

these organisms. Nevertheless, it has constraints concerning 
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sampling effort, expenses, and capture bias (Silveira et al. 
2021). In this context, the analysis of regurgitated pellets 
from predator birds, such as owls, has emerged as a comple-
mentary tool for the inventory of small mammals, allowing 
the identification of prey species from bone remains and 
regurgitated fur (Bonvicino and Bezerra 2003).

The barn owl, Tyto furcata (Temminck, 1827) (Tytoni-
dae), is a widely distributed species across the American 
continent. It plays a significant ecological role as an apex 
predator. The diet of barn owls mainly consists of small 
mammals, especially rodents and marsupials, positioning 
them as vital partners in research on local species diversity 
(Motta-Junior and Alho 2000, Stutz et al. 2020, Almeida et 
al. 2022, Pontes et al. 2023). Pellet analyses have revealed 
new distributions of little-known species. For instance, in a 
study conducted in the Jurubatiba Restinga, Rio de Janeiro 
state, at least six new occurrences of small mammals were 
recorded (Lemos et al. 2015).

Estimates have shown that at least 40 species of 
non-volant small mammals occur in the Pantanal wetlands 
(Schaller 1983, Alho et al. 2011). Nevertheless, the absence of 
extensive sampling limits a deeper insight into the makeup 
and distribution of these mammalian species, along with 
their ecological relationships. In this context, utilizing owl 
pellets as a research tool can enhance our understanding of 
the local wildlife, while also offering insights into predation 
behaviors and potential seasonal changes in prey availability. 
We intended to assess the diet of T. furcata at the Taiamã 
Ecological Station in northern Pantanal by examining pellets 
to gain insights into predation patterns and the usefulness of 
owl pellet analysis as a supplementary method for surveying 
small mammals.

MATERIAL AND METHODS

Study area

We analyzed barn owl pellets collected in August 2017, 
September 2019, and March 2020 near the Taiamã Ecological 
Station (TES) headquarters (16°50’35.7”S; 57°35’07.2”W). 
Located in the municipality of Cáceres, state of Mato Gros-
so, Brazil, the TES is a fully protected area located in the 
northern region of the Pantanal biome, within the Upper 
Paraguay Basin. TES comprises a fluvial island covering 
11,555 ha, bordered by the Paraguay and Bracinho rivers. 
In this region, the landscape is primarily characterized by 
floodable grasslands, which play a fundamental role in the 
hydrological and ecological dynamics of the northern Pan-
tanal biome (Fig. 1).

According to Köppen-Geiger climatic classification, the 
region falls under the Aw type, characterized by a hot and 
humid tropical climate (Pell et al. 2007). The Pantanal hydro-
logical regime exhibits four distinct periods throughout the 
year: drought, flooding, full flood and ebb. The predominant 
vegetation at the TES largely consists of semi-deciduous 
seasonal forests, which are adapted to the seasonal varia-
tions during the inundation season. The average annual 
precipitation ranges between 1,235 and 1,255 mm, while 
the average annual temperature is 26.3 °C.

Collection of owl pellets and diet analysis

The owl pellets analyzed were collected by staff 
members of the Instituto Chico Mendes de Conservação da 
Biodiversidade (ICMBio). All samples were gathered from 
the floor of a building used for equipment storage near the 
station headquarters, where a resident pair of T. furcata were 
frequently observed by the local staff. For each sampling pe-
riod (August 2017, September 2019, and March 2020), a single 
sampling was conducted, and all pellets accumulated inside 
the building up to that time were collected for analysis.

Initially, we moistened the pellets with water to fa-
cilitate the separation of bone materials. Subsequently, we 
manually disaggregated this mixture using a histological 
tweezer, allowing for the extraction and isolation of bone 
fragments. We conducted the taxonomic identification of the 
prey items based on the analysis of skulls and teeth, aiming 
to achieve the lowest possible taxonomic level.

In order to identify species through bones, we utilized 
specialized literature sources (Voss et al. 2005, Gardner 2008, 
Patton et al. 2015) and comparisons with specimens from the 
mammal collection at the Mastozoology Laboratory of the 
Pantanal Center for Limnology, Biodiversity, and Ethnobiolo-
gy (CELBE) of the Mato Grosso State University. Comparative 
material included skulls of Holochilus chacarius Thomas, 1906 
and Cryptonanus chacoensis (Tate, 1931). The samples analyzed 
in this study were properly catalogued and deposited at 
this aforementioned institution. To estimate the minimum 
number of individuals (MNI) present in the owl pellets, we 
tabulated the bones according to their typology and laterality, 
ensuring a more accurate count of the preyed specimens.

RESULTS

We analyzed a total of 167 owl pellets (95 intact and 
72 partially disintegrated), resulting in the identification of 
856 cranial bone fragments, predominantly belonging to two 
species of non-volant small mammals: H. chacarius and C. 
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chacoensis (Table 1). The most commonly found fragments 
originated from the mandible and maxilla, which were es-
sential for the taxonomic identification of the prey and for 
determining the minimum number of individuals (MNI).

According to the MNI approach, we identified 255 indi-
viduals, of which 88.2% belonged to the rodent H. chacarius 
and 7.9% to the marsupial C. chacoensis (Table 1). In addition 
to these small mammals, the diet of T. furcata also included 
birds (3.5%), bats (0.4%), and arthropods, as well as fragments 
of eggshells. However, the latter two were not considered 
in the volume analysis. Of the nine bird species identified 
in the diet, seven were present in the owl pellets collected 
during the rainy season.

The fragility of the bone remains influenced the tax-
onomic identification of C. chacoensis, allowing only for the 

recognition of fragments of the maxilla and mandible, which 
limited identification to dental and palate morphology. In 
contrast, H. chacarius was frequently represented by com-
plete skulls, along with a skin fragment (Fig. 2). Similarly, 
the skulls of birds and bats exhibited a low degree of deteri-
oration, enabling their identification down to the order and 
family levels, respectively (Table 1).

DISCUSSION

Tyto furcata is well recognized for its dietary choice of 
non-volant small mammals, but it demonstrates opportunis-
tic behavior by modifying its diet based on the availability 
of prey. For example, bats were rarely found in our samples, 
suggesting they are sporadically consumed by T. furcata (e.g., 

Figure 1. Location of the data collection site at the Taiamã Ecological Station in the Northern Pantanal of Mato Grosso.
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Escarlate-Tavares and Pessôa 2005). Similarly, birds are less 

frequently preyed upon by this species (Motta-Junior 2006), 

and although they ranked as the third most found item 

in our samples, they accounted for only 3.5% of the total 

identified (Table 1).

Conversely, in a cave in northeastern Brazil, a study 

showed a distinct dietary pattern, with bats comprising 

70.2% of the vertebrates consumed by barn owl, followed 

by birds (18%) and non-volant small mammals (5.3%; Jesus 
and Oliveira 2017). These findings contrast with our results, 
reinforcing the influence of the environment on the hunting 
behaviour of T. furcata, and highlighting its opportunistic 
behavior and dependence on prey availability (Motta-Junior 
and Alho 2000).

In our data, 95.8% of the owl pellets were collected 
during the dry season, whereas the few samples from the 
rainy season (4.2%) contained seven of the nine bird species 
identified. This suggests that flooding may influence the 
availability of small mammals and increase the frequency 
of birds in the diet of the barn owl. A more comprehensive 
seasonal study and behavioral predation analyses would be 
necessary to better understand these dynamics and potential 
changes in prey composition throughout the year.

Previous surveys of small mammals at the Taiamã 
Ecological Station using trapping methods indicated a 
low species richness in the area, with only four species 
recorded (LP Costa unpublished data). Such low diversity 
is consistent with patterns observed in seasonally flooded 
forests, where prolonged inundation and the consequent 
shift towards arboreal or semi-aquatic taxa reduce the pool 
of terrestrial small mammal species (Pereira-Ramos et al 
2013). At the TES, Oecomys mamorae (Thomas, 1906) and 

Table 1. Minimum number of individuals (MNI) identified 
in the pellets from the Taiamã Ecological Station, with the 
corresponding percentage relative to the total prey.

Taxon MNI Individuals (%)

Rodentia

Cricetidae

Holochilus chacarius 225 88.2

Didelphimorphia

Didelphidae

Cryptonanus chacoensis 20 7.9

Chiroptera

Phyllostomidae 1 0.4

Aves

Passeriformes 9 3.5

Total 255 100.0

Figure 2. Items found in the barn owl pellets at the Taiamã Ecological Station in the Northern Pantanal of Mato Grosso. 
Skull, mandible, and skin fragment of Holochilus chacarius (A, B, C, D); mandible and maxilla of Cryptonanus chacoensis (E, 
F); skull and mandibles of Chiroptera (G, H, I, J); bird skulls (K, L). Scale bar: 1.0 mm.
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Philander opossum (Linnaeus, 1758) were the most frequently 
recorded species in trapping surveys. Holochilus chacarius 
and Cryptonanus chacoensis were either rarely captured or 
not recorded. However, the analysis of owl pellets revealed 
a predominance of H. chacarius and C. chacoensis, indicating 
that species less frequently detected through trapping were 
the most abundant in the diet of T. furcata.

The predominance of H. chacarius and C. chacoensis 
in the barn owl’s diet can be attributed to their adaptation 
to open and seasonally inundated regions (Hershkovitz 
1955, Voss et al. 2005), where they forage and consequently 
become more exposed to predation by T. furcata, which 
shows a preference for this type of habitat (Bonvicino and 
Bezerra 2003). The taxonomic identification of C. chacoensis 
still presents challenges due to its recent separation from 
the genus Gracilinanus (Voss et al. 2005) and the scarcity of 
records in the literature. With the increase in studies and the 
incorporation of pitfall traps, its distribution has expanded, 
encompassing environments from open areas to forests 
(Rossi et al. 2012, Carmignotto et al. 2022). Holochilus spp. 
and Cryptonanus spp. are frequently recorded in the diet of 
T. furcata (Lemos et al. 2015, Brandão 2021, Almeida et al. 
2022), and studies employing barn owl pellet analysis have 
already resulted in at least three new records of C. chacoensis 
in Brazil (Rocha et al. 2011, Martinelli et al. 2011, Gardner 
2008). For instance, C. chacoensis was detected exclusively 
through owl pellets (Rocha et al. 2011), underscoring the 
importance of this method for expanding our knowledge 
of small mammals.

Despite the important contribution of barn owl pel-
let analysis, this methodology has limitations. The diet of 
T. furcata does not encompass all small mammal species 
present within its hunting range, as it is influenced by prey 
abundance, behavior, and size (Bonvicino and Bezerra 2003). 
Moreover, the barn owl’s preference for open environments 
may lead to an underestimation of the local species richness 
(Hershkovitz 1955, Voss et al. 2005). Nonetheless, it remains 
an important complementary method in the taxonomic 
studies of small mammals. In our study, for example, P. 
opossum and O. mamorae, species frequently captured by 
traps in the region, were not recorded in the pellets, which 
may be related to the size of these species or their lower 
availability in the environment. Philander opossum, despite 
being common in camera trap surveys in the study area (un-
published data), may represent prey that is less accessible to 
T. furcata due to its large size in comparison to other small 
mammals. On the other hand, the barn owl specialization 
can be advantageous, enabling the sampling of species that, 

due to their behavior, are often found in owl pellets but 
rarely captured by conventional trapping methods (Silveira 
et al. 2021). Thus, employing different sampling approaches 
in faunal surveys is essential, and owl pellet analysis stands 
out as a crucial complementary tool, particularly in open 
environments where under-sampled species may be detected 
more efficiently.

Our results show that, while previous surveys suggest-
ed that H. chacarius was a relatively uncommon species at the 
TES, the analysis of barn owl pellets revealed the opposite, 
demonstrating that a predator’s diet reflects prey availability 
in the environment. This information is particularly rele-
vant considering that it pertains to a protected area, where 
detailed knowledge of the fauna is crucial for developing 
effective management and conservation strategies. The use 
of barn owl pellets can be a valuable tool for understanding 
the fauna in biomes such as the Cerrado and the Pantanal, 
where monitoring studies remain scarce. Given the intensi-
fying anthropogenic pressures, understanding the dynamics 
of small mammal populations become increasingly urgent, 
reinforcing the importance of complementary methods for 
obtaining complementary ecological data.

LITERATURE CITED

Alho CJR, Camargo G, Fischer E (2011) Terrestrial and aqua-
tic mammals of the Pantanal. Brazilian Journal of Biology 
7: 1–14. https://doi.org/10.1590/S1519-69842011000200009

Alho CJ, Mamede SB, Benites M, Andrade BS, Sepúlveda 
JJ (2019) Ameaças à biodiversidade do Pantanal Bra-
sileiro pelo uso e ocupação da terra. Ambiente & So-
ciedade 22: 1–22. https://doi.org/10.1590/1809-4422asoc-
201701891vu2019L3AO

Almeida AJ, Ribeiro RR, Maia-Júnior JA, Silva VC, Borges ICV, 
Gonçalves PR, Godinho ABFR (2022) Pequenos mamíferos 
na dieta da coruja-suindara (Tyto furcata) em uma região 
urbana do estado do Rio de Janeiro, Brasil, com um novo 
registro da catita do gênero Cryptonanus. Brazilian Journal 
of Biology 82: 1–07. https://doi.org/10.1590/1519-6984.237675

Bonvicino CR, Bezerra AMR (2003) Use of regurgitated 
pellets of barn owl (Tyto alba) for inventorying small 
mammals in the Cerrado of central Brazil. Studies on 
Neotropical Fauna and Environment 38(1): 1–06. https://
doi.org/10.1076/snfe.38.1.1.14030

Brandão MV (2021) Mammal remains in Tyto furcata (Ty-
tonidae: Strigiformes) pellets from Serra do Amolar, 
Mato Grosso do Sul. Caldasia 43(1): 211–213. https://doi.
org/10.15446/caldasia.v43n1.85928

Dietary patterns of Tyto furcata

ZOOLOGIA 42: e25021 | https://doi.org/10.1590/S1984-4689.v42.e25021 | December 5, 2025 5 / 7



Carmignotto AP, Pardini R, Vivo M (2022) Habitat hete-
rogeneity and geographic location as major drivers of 
Cerrado small mammal diversity across multiple spa-
tial scales. Frontiers in Ecology and Evolution 9: 1–20. 
https://doi.org/10.3389/fevo.2021.739919

Escarlate-Tavares F, Pessôa LM (2005) Bats (Chiroptera, 
Mammalia) in barn owl (Tyto alba) pellets in northern 
Pantanal, Mato Grosso, Brazil. Mastozoología Neotropi-
cal 12(1): 61–67.

Gardner AL (2008) Mammals of South America: Marsu-
pials, xenarthrans, shrews, and bats. University of Chica-
go Press, Chicago, 1384 pp.

Hershkovitz P (1955) South American marsh rats, genus 
Holochilus, with a summary of sigmodont rodents. Fiel-
diana Zoology 34(24): 639–686. https://doi.org/10.5962/
bhl.title.2902

IBGE (2020) IBGE retrata cobertura natural dos biomas 
do país de 2000 a 2018. IBGE, Rio de Janeiro, https://
agenciadenoticias.ibge.gov.br/agencia-sala-de-impren-
sa/2013-agencia-de-noticias/releases/28943-ibge-retrata-
-cobertura-natural-dos-biomas-do-pais-de-2000-a-2018 
[Accessed: 18/02/2025]

Jesus DS, Oliveira TV (2017) Morcegos (Mammalia, Chirop-
tera) em egagrópilas da coruja-das-torres (Tyto furcata) 
em uma caverna do nordeste brasileiro. Boletim do Mu-
seu de Biologia Mello Leitão 39(1): 69–93.

Lacher TE, Davidson AD, Fleming TH, Gómez-Ruiz EP, Mc-
Cracken GF, Owen-Smith N, et al. (2019) The functional 
roles of mammals in ecosystems. Journal of Mammalogy 
100(3): 942–964. https://doi.org/10.1093/jmammal/gyy183

Lemos HDM, Silva CAO, Patiu FDM, Gonçalves PR (2015) 
Barn owl pellets (Aves: Tyto furcata) reveal a higher 
mammalian richness in the Restinga de Jurubatiba Na-
tional Park, Southeastern Brazil. Biota Neotropica 15: 
1–09. https://doi.org/10.1590/1676-06032015012114

Martinelli AG, Ferraz MLF, Teixeira VPA (2011) Range 
extension and first record of Cryptonanus chacoensis 
(Mammalia, Didelphimorphia, Didelphidae) in west Mi-
nas Gerais State, Brazil. História Natural 1(2): 113–118.

Motta-Junior JC (2006) Relações tróficas entre cinco Strigi-
formes simpátricas na região central do Estado de São 
Paulo, Brasil. Revista Brasileira de Ornitologia 14(4): 
359–377.

Motta-Junior JC, Alho CJR (2000) Ecologia alimentar de 
Athene cunicularia e Tyto alba (Aves: Strigiformes) nas 
Estações Ecológica de Jataí e Experimental de Luiz An-
tonio, SP. In: Santos JE, Pires JSR (Eds) Estação Ecológica 
de Jataí. RIMA Editora, São Carlos, vol. 1, 303–315.

Moura MR, Jetz W (2021) Shortfalls and opportunities in terres-
trial vertebrate species discovery. Nature Ecology & Evolu-
tion 5(5): 631–639. https://doi.org/10.1101/2020.10.23.352690

Nunes AP (2011) Quantas espécies de aves ocorrem no Pan-
tanal brasileiro. Atualidades Ornitológicas 160: 45–54.

Patton JL, Pardiñas UFJ, D’Elía G (2015) Mammals of Sou-
th America. University of Chicago Press, Chicago, vol. 2, 
1336 pp.

Pell MC, Finlayson BL, McMahon TA (2007) Updated world 
map of the Köppen Geiger climate classification. Hydro-
logy and Earth System Sciences 11: 1633–1644. https://
doi.org/10.5194/hess-11-1633-2007

Pereira MJR, Marques JT, Palmeirim JM (2013).Structure 
of Small Mammal Assemblages Across Flooded and Un-
flooded Gallery Forests of the Amazonia-Cerrado Eco-
tone. Biotropica 45(1): 34–42.

Pontes JS, Mattos LXS, Oliveira Neto JF, Tiepolo LM (2023) 
Small mammals (Rodentia) present in Tyto furcata (Tem-
minck, 1827) (Strigiformes, Tytonidae) pellets from the 
Reserva Natural da Guaricica, Antonina, coastal Paraná, 
Brazil. Brazilian Journal of Biology 83: e247040. https://
doi.org/10.1590/1519-6984.247040

Pott A, Oliveira AK, Damasceno-Junior GA, Silva JSV 
(2011) Plant diversity of the Pantanal wetland. Brazilian 
Journal of Biology 71: 265–273. https://doi.org/10.1590/
S1519-69842011000200005

Rocha RG, Ferreira E, Leite YL, Fonseca C, Costa LP (2011) 
Small mammals in the diet of Barn owls, Tyto alba (Aves: 
Strigiformes) along the mid-Araguaia River in central 
Brazil. Zoologia 28: 709–716. https://doi.org/10.1590/
S1984-46702011000600003

Rossi RV, Brandão MV, Carmignotto CM, Cherem J (2012) 
Diversidade morfológica e taxonômica de marsupiais di-
delfídeos, com ênfase nas espécies brasileiras. In: Cáce-
res NC (Ed.) Os marsupiais do Brasil: biologia, ecologia e 
conservação. Editora UFMS, Campo Grande, 23–72.

Schaller GB (1983) Mammals and their biomass on a Brazi-
lian ranch. Arquivos De Zoologia,31(1): 1–36. https://doi.
org/10.11606/issn.2176-7793.v31i1p1-36

Silveira D, Cherem JJ, Hadler P (2021) Pequenos mamíferos 
em egagropilos de Tyto furcata em uma área de floresta om-
brófila mista no sul do Brasil. Mastozoologia Neotropical 
28(1): 1–11. https://doi.org/10.31687/saremMN.21.28.1.0.06

Stutz NS, Hadler P, Cherem JJ, Pardiñas UFJ (2020) Small 
mammal diversity in Semi-deciduous Seasonal Forest 
of the southernmost Brazilian Pampa: the importance 
of owl pellets for rapid inventories in human-changing 
ecosystems. Papéis Avulsos de Zoologia 60: e20206025. 

T. Ribeiro et al.

ZOOLOGIA 42: e25021 | https://doi.org/10.1590/S1984-4689.v42.e25021 | December 5, 20256 / 7



https://doi.org/10.11606/1807-0205/2020.60.25

Voss RS, Lunde DP, Jansa SA (2005) On the contents of 

Gracilinanus Gardner and Creighton, 1989, with the 

description of a previously unrecognized clade of small 

didelphid marsupials. American Museum Novitates 

2005(3482): 1–36. https://doi.org/10.1206/0003-0082(2005

)482[0001:OTCOGG]2.0.CO;2

Submitted: March 18, 2025 
Accepted: June 4, 2025
Editorial responsibility: Luís Fábio Silveira

Author Contributions
TR: Conceptualization, Data curation, Methodology, Wri-
ting – original draft, Writing – review & editing. MIS, IRCA, 
JAB: Writing – review & editing. MSF: Conceptualization, 
Methodology, Writing – original draft, Writing – review & 
editing, Supervision.

Competing Interests
The authors have declared that no competing interests exist.

Data Availability
Datasets related to this article will be available upon request 
to the corresponding author.

Funding
This study was supported by the Fundação de Amparo à Pes-
quisa do Estado de Mato Grosso (FAPEMAT 0334641/2020)

How to cite this article
Ribeiro T, Santos MI, Andrade IRC, Bogoni JA, Santos-Filho 

M (2025) Silent predator: Dietary patterns of Tyto fur-
cata (Strigiformes: Tytonidae) at the Taiamã Ecological 
Station, Pantanal, Brazil. Zoologia 42: e25021. https://
doi.org/10.1590/S1984-4689.v42.e25021

Published by
Sociedade Brasileira de Zoologia at Scientific Electronic 
Library Online – https://www.scielo.br/zool

Copyright
© 2025 The Authors.

Dietary patterns of Tyto furcata

ZOOLOGIA 42: e25021 | https://doi.org/10.1590/S1984-4689.v42.e25021 | December 5, 2025 7 / 7


