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Abstract: The jaguarundi (Puma yagouaroundi) is the second most widespread carnivore of the Americas, and considered
a threatened species in Brazil. However, most of its ecology is unknown, and few information is available about species
that may act as its predator. In this study we present evidence of the predation of a jaguarundi by puma (Puma concolor)
in a protected area (Carlos Botelho State Park) in the state of Sdo Paulo, southeastern Brazil. We collected fecal samples
in trails and dirt roads in the study area, and by using hair cuticle imprints and medullar patterns, we identified a puma scat
containing hair and claws of a jaguarundi. Pumas usually consume carnivores, but the presence of felids is uncommon,
especially in Brazil. This could be considered an antagonist interaction, but pumas and jaguarundis do not compete for
territory or prey in large protected areas, since pumas have a high intake of larger prey (> 1 kg). Thus, we conclude that
this an episode of intraguild predation for feeding purposes, not a kill in response to competition for prey or territory.
This is an important record that helps to understand a bit more of the complex trophic relationships in tropical forests.
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Predacio do gato-mourisco (Puma yagouaroundi) por onca-parda (Puma concolor)
na Mata Atlantica

Resumo: O gato-mourisco (Puma yagouaroundi) ¢ o segundo carnivoro com maior distribui¢do nas Américas, e considerado
vulneravel a extin¢do no Brasil. No entanto, grande parte de sua ecologia ¢ desconhecida, e ha pouca informagéao
disponivel sobre espécies que poderiam atuar como seu predador. Nesse estudo, apresentamos evidéncias da predacdo
do gato-mourisco por onga-parda (Puma concolor) em uma unidade de conservagao (Parque Estadual Carlos Botelho)
no estado de Sdo Paulo. Coletamos amostras fecais de onga-parda em trilhas e estradas de terra na area estudada, e por
meio da analise de microestrutura dos pelos, identificamos pelos e garras de um gato-mourisco em uma das amostras
fecais. As ongas-pardas normalmente consomem carnivoros, mas a predagao de outros felinos ¢ incomum, especialmente
no Brasil. Essa poderia ser considerada uma interagdo antagonista, mas a onga-parda e o gato-mourisco ndo competem
por territorio ou presas em grandes areas protegidas, uma vez que as ongas-pardas consomem preferencialmente presas
maiores (> 1 kg). Portanto, concluimos que esse ¢ um episodio de predagdo intraguilda com proposito alimentar da
onga-parda, e ndo uma predagdo por conta de competigdo por territorio ou presas. Esse registro € importante e ajuda a
compreender um pouco mais sobre as complexas relagdes troficas em florestas tropicais.

Palavras-chave: Predagdo intraguilda; Relagdes troficas, Dieta; Felideos; Fezes

Introduction

The jaguarundi, Puma yagouaroundi (E. Geoffroy Saint-Hilare,
1803), occurs in the Latin America, from the borders of USA/Mexico to
Argentina (Caso et al. 2015), but is possibly extinct in the USA. In Brazil,
where the species is most widely distributed, it was included in the latest
version of the national red list, and now is considered ‘vulnerable’ to
extinction (Portaria 444 2014). Besides to the puma, Puma concolor
(Linnaeus, 1771), the jaguarundi is the second most widespread felid
of the Americas (Giordano 2016), and probably occurs at low densities
(Caso 2013, Caso et al. 2015). It is most diurnal (Caso 2013, Giordano
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2016), and can inhabit from more pristine areas — from pine-oak forests
to more tropical humid ones — to highly modified landscapes (Giordano
2016, Magioli et al. 2016).

As a generalist mesocarnivore (Oliveira & Cassaro 1996), the
jaguarundi consumes basically small vertebrates such as mammals (rodents
and marsupials), its main prey, and significative percentages of birds,
reptiles and arthropods (Bianchi et al. 2011, Silva-Pereira et al. 2011,
Giordano 2016). Yet, most of the jaguarundi ecology is poorly known
(Giordano 2016), and few information is available about species that
may act as its predator. Oliveira & Pereira (2014) present evidence that
intraguild and interspecific predation between felids in South America
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is an important interaction for structuring carnivoran communities.
Apex predators such as puma and jaguars Panthera onca (Linnaeus, 1758),
may have an important impact over mesocarnivore populations, since they
consume some of them over time (Crawshaw & Quigley 2002, Vidolin
2004, Pereira et al. 2010). Thus, information about these interactions is
important as supporting evidence.

Here we present evidence of the predation of jaguarundi by puma,
in a protected area in the Brazilian Atlantic Forest from fecal samples
collection and identification.

Material and Methods

We carried out our research in Carlos Botelho State Park (PECB;
24°00°-24°15°S, 47°45°-48°10°W), a large protected area (37,000 ha)
in Sdo Paulo State, Brazil (Figure 1), inserted in the largest forest
continuum of the Atlantic Forest (~1,000,000 ha), between Serra do Mar
and Corredor Ecologico de Paranapiacaba. PECB has high richness and
diversity of mammal species (Brocardo et al. 2012), being one the most
preserved Atlantic Forest remnants, including some threatened species
such as Brachyteles arachnoides, Tayassu pecari, Panthera onca and
Speothos venaticus, and an important source area of mammals’ ecological
functions (Magioli et al. 2015).

We collected puma fecal samples in trails and dirt roads in PECB
(Figure 1), between October 2014 and July 2016, comprising four sampling
campaigns lasting five consecutive days. The samples were stored in plastic
bags labeled with data and the trail or dirt road it was collected. The total
sampling effort was of 280 km traversed, and we collected 19 fecal
samples characteristics from large felids. We screened the fecal samples
adapting the method proposed by Korschgen (1980), which consisted in
fragmenting and soaking the feces in water with detergent and alcohol
for at least a day, subsequently washing them in running water with a
1 x 1 mm mesh sieve. The resulting material was dried in an oven at 50
°C, and then screened by separating food items (e.g., hair, bones, claws,
feathers), which were placed in plastic bags for later identification of prey
and predator guard-hairs.

We identified the species (predator and prey) using cuticle imprints
and medullar patterns of the hair samples, adapting the method proposed
by Quadros (2002). First, we cleaned the guard-hair with 70% alcohol
and dried it with absorbent paper. Then, we deposited the hair over a
slide containing a thin layer of partially dried transparent nail polish and
covered it with another slide. The set of slides was pressed in a manual
vise and left to rest for ~30 min. Finally, the hair was carefully removed
from the slide, and its imprint was observed and photographed under a
microscope at X400 magnification.
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Figure 1. Location of the Carlos Botelho State Park (PECB), Sao Paulo, Brazil, in the Atlantic Forest biome, highlighting trails and dirt roads used for sampling, and the
site where the fecal sample containing evidence of Puma yagouaroundi predation was collected.
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To analyze the medullar patterns, we deposited the guard-hair over
a slide containing water and covered it with a cover glass. Then, we
observed and photographed the medullar pattern in a microscope at x400
magnification. To identify the hair cuticle imprints and medullar patterns,
we compared our records with photos from Quadros (2002), Miranda et al.
(2014) and Amaro (2016). Some samples were previously identified by the
presence of tracks close to the feces, or those that were placed at scratches
made by pumas.

Fecal samples collection was authorized by IBAMA, through SISBIO
permission n. 43680-3, and access to the study area was authorized by
COTEC through permission n. 260108 — 003.547/2014.

Results and Discussion

From 19 puma fecal samples collected, one presented the jaguarundi as
the prey (24°03°22”’S, 47°58°28”W) (Figure 1). The sample was composed
of a huge amount of grey hair, three claws, and few feathers and bones
from a bird, a sample very different from any other collected in PECB.
Both jaguarundi and puma guard-hairs were identified by cuticle imprints

and medullar patterns, besides to the claws of the jaguarundi, which helped
to corroborate the identification (Figure 2). We could not tell if the bird
items present were eaten by the puma or the jaguarundi.

To our knowledge, the predation of jaguarundis was mentioned in
literature only three times. Crawshaw (1995) in Iguagu National Park, between
Brazil and Argentina, and Martins et al. (2008) in Nucleo Juréia-Itatins, an
administrative division of the Serra do Mar State Park, Sdo Paulo, Brazil,
reported the predation of jaguarundis by pumas. These areas are within
the Atlantic Forest, but the area studied by Martins et al. (2008) is closer
to PECB (~39 km in a straight line), located also in the forest continuum
of Serra do Mar and Corredor Ecoldgico de Paranapiacaba. In Central
Mexico, close to the extreme part of jaguarundi current distribution, Monroy-
Vilchis et al. (2011) reported the predation of an adult male individual by
a boa snake, Boa constrictor Linnaeus, 1758 (Squamata, Boidae), but the
snake was killed by people before eating the whole individual.

Carnivores are a common prey for big cats such as the puma. In South
America, there are several records of carnivore species that had been
consumed by pumas (Oliveira & Pereira 2014). However, the predation
of wild cats is uncommon, especially in Brazil. In the south portion of the

Figure 2. Hair cuticle imprints and medullar patterns of Puma concolor (a, b) and Puma yagouaroundi (c, d), and claws from P. yagouaroundi (e) identified from fecal
samples in Carlos Botelho State Park (PECB), Sao Paulo, Brazil, an Atlantic Forest remnant.
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Brazilian Atlantic Forest, Vidolin (2004) recorded the presence of Leopardus
pardalis in two puma feces at the Reserva Natural Salto Morato, state of
Parana. In other countries of South America, it has been cited some other
felids such as Leopardus sp., Leopardus geofroyi and Leopardus colocolo
as part of puma’s diet (Oliveira & Pereira 2014). On the other hand, the
predation of bobcats Lynx rufus by pumas in the USA, seems to be a
common record, since these species have a great niche overlap (Haas 2009).

The jaguarundi predation could be considered an antagonist interaction
— competition for prey and/or territory. However, in large preserved areas
of the Atlantic Forest, the feeding habits of pumas and jaguarundis are very
different. Pumas feed mainly on medium- and large-sized prey (> 1 kg)
(Brito 2000, Azevedo 2008, Martins et al. 2008), while jaguarundis
consumes preferentially small vertebrates (< 1 kg) (Bianchi et al. 2011,
Silva-Pereira et al. 2011). In modified areas, this antagonist interaction
could have a higher possibility of happening, since pumas include a large
percentage of small vertebrates in their diet (Rocha et al. 2010, Magioli et al.
2014). Then, it will be more reasonable to think that the pumas would be
competing with other small felids for territory and/or prey.

Thus, we conclude that this is an episode of intraguild predation for
feeding purposes, not a kill in response to competition for prey or territory.
PECB has a high diversity of mammals, presenting several species that are
included in pumas’ diet, especially the medium- and large-sized mammals.
Despite that, pumas are very plastic regarding their habitat use (Magioli et al.
2014) and considered generalist predators, which puts the jaguarundi as
an occasional prey. This is an important record that helps to understand a
bit more of the complex trophic relationships in tropical forests.
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