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ABSTRACT

The Pampa biome harbors a unique diversity of small wild cats, whose ecological knowledge and
conservation status remain poorly documented in Uruguay. This study reports the occurrence and
relative frequency of three Leopardus species, L. geoffroyi, L. wiedii, and L. munoai, within the
Valle del Lunarejo Protected Landscape. From 2021 to 2023, a network of camera traps was
deployed, totaling 1,877 camera-trap nights. Leopardus wiedii was the most frequently recorded
species, followed by L. geoffroyi and L. munoai, the latter with a single record. These results update
the known distribution of these species in northern Uruguay and reinforce the importance of Valle
del Lunarejo as a priority refuge for their conservation.

Keywords: Leopardus munoai, Leopardus wiedii, Leopardus geoffroyi, camera traps, Uruguay
conservation.

RESUMO

O bioma da Pampa abriga uma diversidade inica de pequenos felinos selvagens, cujo conhecimento
ecoldgico e estado de conservagao continuam pouco documentados no Uruguai. Este estudo informa
sobre a presenca e a frequéncia relativa de trés espécies de Leopardus, L. geoffroyi, L. wiedii e L.
munoai, dentro da Paisagem Protegida do Vale do Lunarejo. Entre 2021 e 2023, foi instalada uma
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rede de cameras armadilha, com um total de 1877 noites de captura. Leopardus wiedii foi a espécie
registrada com maior frequéncia, seguida por L. geoffroyi e L. munoai, esta ultima com um tnico
registro. Esses resultados atualizam a distribui¢ao conhecida dessas espécies no norte do Uruguai e
reforcam a importancia do Vale do Lunarejo como refugio prioritario para sua conservagao.

Palavras-chave: Leopardus munoai, Leopardus wiedii, Leopardus geoffroyi, Cameras armadilha,
Conservacao no Uruguai.

RESUMEN

El bioma de la Pampa alberga una diversidad unica de pequenos felinos silvestres, cuyo
conocimiento ecoldgico y estado de conservacion siguen estando poco documentados en Uruguay.
Este estudio informa sobre la presencia y la frecuencia relativa de tres especies de Leopardus, L.
geoffroyi, L. wiedii y L. munoai, dentro del Paisaje Protegido del Valle del Lunarejo. Entre 2021 y
2023, se instald una red de camaras trampa, con un total de 1877 noches de captura. Leopardus
wiedii fue la especie registrada con mayor frecuencia, seguida de L. geoffroyi y L. munoai, esta
ultima con un solo registro. Estos resultados actualizan la distribucion conocida de estas especies
en el norte de Uruguay y refuerzan la importancia del Valle del Lunarejo como refugio prioritario
para su conservacion.

Palabras clave: Leopardus munoai, Leopardus wiedii, Leopardus geoffroyi, Camaras trampa,
Conservacion en Uruguay.

1 INTRODUCTION

The Pampa biome, covering regions of Uruguay, southern Brazil, and northeastern
Argentina, is one of the most threatened ecosystems in South America, primarily affected by
agricultural expansion, afforestation with exotic species, and habitat fragmentation (Overbeck et al.,
2007). In Uruguay, four small wild cat species are currently recorded, three of which, the Pampas
cat (Leopardus munoai), Geoffroy’s cat (Leopardus geoffroyi), and margay (Leopardus wiedii),
inhabit the Valle del Lunarejo.

These felids play a key ecological role as predators of small vertebrates in grasslands, forests,
and hill regions. However, important knowledge gaps remain regarding their distribution,
abundance, and ecology, especially in northern Uruguay. Recent studies have begun addressing this
gap (Turcatti, 2023a, 2023b), providing valuable data on the mammal community and habitat use
by mesocarnivores in Valle del Lunarejo.

This study aims to characterize the presence and relative frequency of small wild cats in this
representative area of the Pampa biome through systematic camera trap monitoring. This
information is essential for evaluating their conservation status and guiding management actions

within Uruguay’s National System of Protected Areas (SNAP).
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2 MATERIALS AND METHODS
Study Area

This study was conducted in the Valle del Lunarejo Protected Landscape, located in Rivera
Department, Uruguay. This SNAP unit covers approximately 31,500 ha and features a
heterogeneous matrix composed of natural grasslands, sierra forests, riparian forests, livestock
areas, and native vegetation remnants (Ministerio de Vivienda Ordenamiento Territorial y Medio

Ambiente, 2016).

Figure 1. Location of Valle del Lunarejo Protected Landscape in Northern Uruguay. Source: Ministerio de Ambiente;
Ministerio de Vivienda y Ordenamiento Territorial (n.d.).

Uruguay
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Sampling and Analysis

From 2021 to 2023, 35 camera traps were installed in different habitats, with a minimum
distance of 1 km between stations, prioritizing natural trails, watercourses, forested areas, and
grassland edges. Each device remained active for at least 60 consecutive days, totaling 1,877
camera-trap nights. Cameras recorded 20-second videos upon motion detection.

All footage was reviewed manually, and felid records were identified by three independent
observers using coat pattern and morphology. Daily activity data were analyzed using Oriana 4.02
software (Kovach, 2011), classifying events into diurnal (08:00—17:00), nocturnal (20:00-04:00),
and crepuscular (04:00-08:00 and 17:00-20:00).

Relative frequency was estimated using the Relative Abundance Index (RAI), calculated as:

RAI = (C / ES) x 100,
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where C represents independent records and ES the sampling effort (cameras x days). Independent
events were considered either different species or the same species separated by more than 24 hours

(Monroy-Vilchis et al., 2010).

3 RESULTS
Recorded Species and Relative Frequency

Three small wild cat species were recorded in the study area. Leopardus wiedii was the most
frequently detected species, with 32 independent events, representing a Relative Abundance Index
(RAI) of 1.70. Leopardus geoffroyi was recorded 10 times (RAI = 0.53), while Leopardus munoai
was detected only once (RAI = 0.05).

Habitat Use

Records of L. wiedii were concentrated in areas with sierra forest and riparian forest cover,
reflecting a clear preference for dense forest habitats. L. geoffroyi was detected in transitional zones
between open grasslands and forested vegetation, suggesting some flexibility in habitat use. In
contrast, L. munoai was recorded in an open area dominated by grassland and sparse shrub cover,
on the edge of a native forest remnant.

The L. munoai record represents the first confirmed live detection of the species in over a
decade in Uruguay (Turcatti, 2023a). This finding, along with the other two species, constitutes the

first simultaneous documentation of all three species in the area.

Activity Patterns

Figure 1: Circadian activity distribution of Leopardus geoffroyi during the day. The blue histograms show the activity
distribution of the species, the arrow represents the mean vector (p) with a 99% confidence interval.

Leopardus geoffroyi
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Source: Authors’ own elaboration (2025).
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Camera trap detections of Leopardus geoffroyi were mainly concentrated between 20:00 and

04:00, with a peak of activity around midnight. Daytime records were absent.

Figure 2: Circadian activity distribution of Leopardus wiedii during the day. The blue histograms show the activity
distribution of the species, the arrow represents the mean vector (1) with a 99% confidence interval. Source: Authors’
own elaboration (2025).

Leopardus wiedii
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The majority of Leopardus wiedii records occurred between 18:00 and 06:00, with a peak
around midnight. Only a few isolated detections were made during daytime hours, between 10:00

and 14:00.

Figure 3: Circadian activity distribution of Leopardus munoai during the day. The blue histograms show the activity
distribution of the species, the arrow represents the mean vector (n) with a 99% confidence interval. Source: Authors’
own elaboration (2025).
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In the case of Leopardus munoai, only a single record was obtained during the camera trap

monitoring at Valle del Lunarejo, occurring between 20:00 and 22:00.

4 DISCUSSION

The results of this study confirm the coexistence of three Leopardus species in Valle del
Lunarejo, consolidating the importance of this area as a key refuge for small carnivores in the
Uruguayan Pampa biome. The simultaneous detection of L. geoffroyi, L. wiedii, and L. munoai
highlights both the species richness and the ecological integrity of the landscape.

The activity pattern of L. geoffroyi revealed a clear preference for nocturnal hours, with a
distinct concentration between 20:00 and 04:00. This pattern aligns with findings from other studies
conducted in the Pampa region and forested environments in southern Brazil and Argentina, where
the species shows primarily nocturnal or crepuscular habits (Di Bitetti et al., 2009; Oliveira-Santos
et al., 2012). Such nocturnality may be associated with hunting strategies, thermoregulation, or
avoidance of human activity and sympatric carnivores active during the day (Sunquist & Sunquist,
2002). Additionally, L. geoffroyi showed a preference for ecotones between grasslands and forests,
consistent with its ecological plasticity and tolerance to modified landscapes (Manfredi et al., 2012).

Leopardus wiedii also exhibited strongly nocturnal behavior, with activity concentrated
between 18:00 and 06:00, peaking around midnight. This result is consistent with previous studies
reporting nocturnal or crepuscular tendencies across Neotropical forest habitats (Di Bitetti et al.,
2010; Oliveira et al., 2010; Sollmann et al., 2013). Its nocturnality may reflect adaptations to
arboreal hunting, opportunistic predation, and avoidance of competition or human presence
(Sunquist & Sunquist, 2002; de Oliveira, 1998). The high number of detections, particularly in
riparian and sierra forests, indicates that these forested remnants provide optimal habitat conditions.

In the case of L. munoai, the single detection obtained corresponds to the first confirmed
live record of the species in Uruguay in over ten years (Turcatti, 2023a). Although limited, this
nighttime record aligns with previous accounts of nocturnal or crepuscular activity in the species
and related taxa (Di Bitetti et al., 2010; Oliveira et al., 2010; Trigo et al., 2008). The low detection
rate may be attributed to low population density, elusive behavior, use of less accessible habitats, or
sampling limitations. Notably, the record occurred in an open edge environment dominated by
grasslands and sparse shrubs, supporting earlier habitat descriptions. Given the species' historic
under-sampling and misidentification, targeted and long-term monitoring strategies, such as eDNA
analysis, occupancy modeling, and attractant-enhanced camera traps, are essential to better

understand its ecology and conservation needs.
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Overall, the circadian activity patterns of all three species reveal predominantly nocturnal
behavior, which may represent a shared strategy to reduce interspecific competition and avoid
human interference. The observed temporal overlap suggests the presence of niche partitioning
mechanisms primarily based on spatial segregation and microhabitat use, as proposed for other
Neotropical felid assemblages (Di Bitetti et al., 2010).

These findings reaffirm the strategic importance of Valle del Lunarejo within Uruguay’s
National System of Protected Areas. The area plays a vital role in preserving small wild cats amid
expanding land-use change. Management plans should prioritize maintaining habitat heterogeneity
and promoting ecological connectivity, with special emphasis on monitoring and protecting L.

munoai, one of the region’s most threatened and least-known species.

5 CONCLUSIONS

This study provides solid evidence of the coexistence of Leopardus wiedii, Leopardus
geoffroyi, and Leopardus munoai in the Valle del Lunarejo Protected Landscape, reinforcing its
value as a key refuge for small wild cats in Uruguay’s Pampa biome. The simultaneous detection of
these three species, each with distinct habitat preferences and activity patterns, underscores the
importance of maintaining environmental heterogeneity and the integrity of native ecosystems.

The finding of L. wiedii as the most frequently recorded species challenges the historical
perception of its rarity in the country and highlights the critical role of sierra forest remnants in its
conservation. The confirmation of L. munoai after more than a decade without live records further
reinforces the urgent need for species-specific monitoring and protection measures targeting this
endemic and poorly known small wild cat.

Amid growing threats from agricultural expansion, habitat loss, and landscape
fragmentation, it is crucial to strengthen adaptive management within the protected area, promote
regional ecological connectivity, and consolidate conservation initiatives that integrate science,
land-use planning, and community participation.

Valle del Lunarejo thus stands not only as a vital biodiversity reservoir, but also as a strategic
opportunity for implementing pilot actions for small wild cat conservation in Uruguay, with
potential for replication in other parts of the Pampa biome.

Although this study involved a sustained and systematic monitoring effort, some limitations
should be acknowledged. The exclusive use of camera traps may have constrained the detection of
elusive or low-density species such as Leopardus munoai, particularly in less accessible habitats.
To overcome these constraints, future research should diversify survey methods, including track

stations, scat surveys, and community-based observations, and extend the spatial coverage of
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sampling. Continued long-term efforts will be essential to monitor population trends, identify

priority areas for connectivity, and guide effective conservation strategies for these species.

Brazilian Journal of Animal and Environmental Research, Curitiba, v.8, n.3, p. 1-10, 2025



Brazilian Journal of Animal and Environmental Research | 9
ISSN: 2595-573X

REFERENCES

De Oliveira, T. G. (1998). Leopardus wiedii. Mammalian Species, 579, 1-6.

Di Bitetti, M. S., De Angelo, C., Di Blanco, Y. E., & Paviolo, A. (2010). Niche partitioning and
species coexistence in a Neotropical felid assemblage. Acta Oecologica, 36(4), 403—412.

Di Bitetti, M. S., Paviolo, A., & De Angelo, C. (2009). Camera trap photographic rates on roads vs.
off roads: Location does matter. Mastozoologia Neotropical, 16(1), 37-46.

Manfredi, C., Vidal, E. L., Castillo, D. F., Lucherini, M., & Casanave, E. B. (2012). Home range
size and habitat selection of Geoffroy’s cat (Leopardus geoffroyi, Felidae, Carnivora) in the pampas
grassland.

Ministerio de Ambiente. (s.f.). Valle del Lunarejo — SNAP. Observatorio Ambiental Nacional.
Recuperado el 29 de julio de 2025, de https://www.ambiente.gub.uy/oan/snap/valle-del-lunarejo/

Ministerio de Vivienda, Ordenamiento Territorial y Medio Ambiente (MVOTMA). (2010).
Especies prioritarias para la conservacion. Direccion Nacional de Medio Ambiente (DINAMA).

Ministerio de Vivienda, Ordenamiento Territorial y Medio Ambiente. (2016). Plan de manejo:
Faisaje Protegido Valle del Lunarejo. Sistema Nacional de Areas Protegidas del Uruguay (SNAP).
Montevideo, Uruguay.

Oliveira, T. G., Tortato, M. A., Silveira, L., Kasper, C. B., Mazim, F. D., Lucherini, M., ... &
Sunquist, M. E. (2010). Ocelot ecology and its effect on the small-felid guild in the lowland
Neotropics. En D. Macdonald & A. Loveridge (Eds.), Biology and conservation of wild felids (pp.
559-580). Oxford University Press.

Oliveira-Santos, L. G. R., Zucco, C. A., & Agostinelli, C. (2012). Using conditional circular kernel
density functions to test hypotheses on animal activity patterns. Animal Behaviour, 83(2), 385-393.

Overbeck, G. E., Miiller, S. C., Fidelis, A., Pfadenhauer, J., Pillar, V. D., Blanco, C. C., ... &
Nabinger, C. (2007). Brazil’s neglected biome: The South Brazilian Campos. Perspectives in Plant
Ecology, Evolution and Systematics, 9(2), 101-116.

Sollmann, R., Furtado, M. M., Gardner, B., Hofer, H., Jacomo, A. T. A., Torres, N. M., & Silveira,
L. (2013). Using occupancy models to investigate space partitioning at multiple scales. Ecography,
36(7), 917-9217.

Sunquist, M., & Sunquist, F. (2002). Wild cats of the world. University of Chicago Press.

Trigo, T. C., Freitas, T. R. O., Kunzler, G., Cardoso, L., Silva, J. C. R., Johnson, W. E., ... & Eizirik,
E. (2008). Inter-species hybridization among Neotropical cats of the genus Leopardus, and evidence
for an introgressive hybrid zone between L. geoffroyi and L. tigrinus in southern Brazil. Molecular
ecology, 17(19), 4317-4333.

Turcatti, S. (2021). Analisis del patron de actividad y uso de habitat de tres especies de
mesocarnivoros en los pastizales templados de Brasil y Uruguay [Tesis de maestria, Universidad
de la Repuiblica — Facultad de Ciencias]. Colibri — Universidad de la Republica.

Turcatti, S. (2023a). Terrestrial mammal community of the protected landscape Valle del Lunarejo:
A camera trap—based study. Brazilian Journal of Animal and Environmental Research, 6(3), 142—
159.

Brazilian Journal of Animal and Environmental Research, Curitiba, v.8, n.3, p. 1-10, 2025


https://doi.org/10.1016/j.actao.2010.04.001
https://doi.org/10.1016/j.ppees.2007.07.005
https://doi.org/10.1111/j.1600-0587.2013.00020.x
https://hdl.handle.net/20.500.12008/31064

Brazilian Journal of Animal and Environmental Research | 10
ISSN: 2595-573X

Turcatti, S. (2023b). Activity patterns and habitat use of three mesocarnivore species in temperate
grasslands of Brazil and Uruguay. Brazilian Journal of Animal and Environmental Research, 6(1),
34-52.

Brazilian Journal of Animal and Environmental Research, Curitiba, v.8, n.3, p. 1-10, 2025



