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Fig. 2. Short-tail Jaguar records in JCU #8 Maya Forest.

KIMBERLY A. CRAIGHEAD1* AND MILTON YACELGA1

40

Plasticity on interference
competition – puma and ocelot: An isolated event?
Interference competition is a fundamental ecological process that shapes community structure. We report the details of an interspecific encounter of a top predator,
puma Puma concolor, and a mesopredator, ocelot Leopardus pardalis, resulting in
non-antagonistic behaviour. We posit plasticity on interference competition to explain the non-aggressive interaction between the pair of Neotropical felid species.
While isolated, this observation may provide insight into, perhaps, diverged behaviours of two syntopic species inhabiting a human-altered landscape.
Behavioral adaptations that facilitate coexistence within carnivore guilds have afforded
increasing relevance in the field of ecology.
Both intraguild predation and interspecific
killing are ecological forces influencing community structure (Polis et al. 1989, de Oliveira
& Pereira 2014). Interspecific competition
asserts that in the presence of large predators [carnivores], smaller ones are affected by
exploitation and interference over limited resources (Palomares & Caro 1999, Donadio &
Buskirk 2006). Hence, competing species may
use spatial and temporal segregation mechanisms, and partitioning of food resources to
facilitate coexistence (Emmons 1987).
We report an anecdotal observation of plasticity on interference competition – with the
absence of antagonistic behaviour – bet-

ween a puma and ocelot, sympatric species
inhabiting a human-altered landscape (https:
//youtu.be/0l-BiC60Wls). Our observation took
place during the dry season (December to April
2017) while performing a long-term monitoring
study of the felid guild in the tropical montane
forest of Mamoní Valley, Panamá. The sampled
area consisted of a mosaic of primary forest,
mature secondary forest, and grasslands, with
altitudes varying from 100 to 800 m.
Given that the behavioral state of the puma
(e.g., hunting), ocelot response (e.g., antipredator behaviour), and the progression of the
intraguild encounter are uncertain, we depict
a series of events captured by our camera trap
on February 10, 2017, as follows: 1) a puma
initially appeared at 18:39'40''; 2) an ocelot
appeared at 18:51'51''; 3) while the ocelot

sniffed the ground at 18:51'52'', a puma reappeared in the background and stood still at
18:52'22''; 4) the ocelot looked towards the
puma with ears perked at 18:52'29'', then
slowly walked away; and 5) the puma walked
towards the camera at 18:53'15'', then sat
down (Figs. 1–4).
Although interactions between co-occurring
species in multipredator guilds are often documented (Bustamante et al. 2014), there is a
substantial gap in our general understanding
of interference interactions in the carnivore
guild (Ramesh et al. 2017). Further, there is a
paucity of research on the outcomes of competition between pumas and ocelots (Elbroch
& Kusler 2018). We posit plasticity on interference competition may facilitate felid coexistence in a human-altered landscape.
Behavioural plasticity can affect all levels
of ecological organization through effects
on demographic parameters and species
interactions, including predation (Miner et
al. 2005, Turcotte & Levine 2016). Within
the order Carnivora, intraguild predation is
a wide- spread interaction (Arim & Marquet
2004, Ritchie & Johnson 2009), including
ocelot fatality from interspecific attacks by
pumas (de Oliveira & Pereira 2014, Bustamante et al. 2014). While species-specific
traits such as body size (Donadio & Buskirk
2006, Di Bitetti et al. 2010) and individual
state – nutritional condition and life history
– effect intraguild interactions, species can
also plastically adjust their responses to en-
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competition between puma and ocelot?

Fig. 1. The puma and ocelot in close proximity, puma in the background (Photo Kaminando Habitat Connectivity Initiative).

Fig. 2. Ocelot looked towards the puma in the background (Photo
Kaminando Habitat Connectivity Initiative).

Fig. 3. The ocelot walked away from the puma (Photo Kaminando
Habitat Connectivity Initiative).

Fig. 4. After the ocelot walked away, the puma approached the
camera (Photo Kaminando Habitat Connectivity Initiative).

vironmental changes (Bonnot et al. 2018).
Hence, the potential role of plasticity on the
outcome of interference competition may
enhance puma and ocelot coexistence in
human-altered habitats.
Habitat loss forces carnivores to inhabit smaller areas, disrupting species co-occurrence
patterns, interspecific relations, and increases
the frequency of antagonistic interactions
(Caro & Stoner 2003, Karanth et al. 2017).
Subsequent changes to carnivore community
structure (i.e., loss of apex predators) can result in cascading effects on other carnivores,
impacting community stability, and prey density (Ritchie & Johnson 2009, Moreno et al.
2006). As prey availability can moderate the
strength of top-down intraguild interactions
among carnivores (Elmhagen & Rushton
2007), subordinate competitors may not a void
the dominant species if prey is abundant (Carter et al. 2015).
Studies of non-intact felid guilds have shown
that competition between puma and ocelot
may be lower when jaguars are absent (Santos et al. 2019). Thus, spatiotemporal and
behavioral tactics that change with resource
levels may lessen aggressive interactions
between the puma and ocelot. Consequently, strategies other than direct killing (e.g.,
intimidation, displacement) may play an
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e ssential role in strengthening the complex
dynamic of intraguild interactions in humanaltered tropical forest ecosystems. The diverged behavior reported here warrants
further investigation to elucidate when and
how plasticity on interference competition
promotes or hinders coexistence.
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all the 40 wild cat species (Brodie 2009, J.
Sanderson, pers. comm.). This has a direct
influence on the volume of research and
conservation actions undertaken for small
wild cats. So far, of 33 species, only the Andean cat Leopardus jacobita (CONAF 2016),
guiña Leopardus guigna (CONAF 2017) and
the Pallas's cat Otocolobus manul (Pallas's
Cat Global Action Planning Group 2019)
have global conservation action plans. Effective science-based strategy to ensure
the survival of all threatened small wild
cats is necessary, thereby ensuring the
persistence of the ecosystem services they
provide. In an effort to advance the conservation of small wild cats, the Small Wild
Cat Conservation Summit (SWCCS), sponsored by the Mohamed bin Zayed Species
Conservation Fund, Cincinnati Zoo, the
Fishing Cat Fund and the Small Wild Cat
Conservation Foundation g athered 31 conservationists from 16 countries (Supporting
Online Material SOM T able T1) to Colombo, Sri Lanka for five days (6–11 December
2019).
This was the second such summit, following
its successful maiden version in 2017 of the
same name (Appel et al. 2018). Ten species
of small wild cats were represented by the
participants at the summit: African golden
cat, Andean cat, bobcat, caracal, Eurasian
lynx, fishing cat, guiña, leopard cat, Pallas’s
cat and pampas cat. The goal of the summit
was to share experiences and discuss the
conservation of the world’s small wild cats.
For the programme of the summit see SOM
T2. The summit was co-organized by Badru
Mugerwa, Anya Ratnayaka, Ashan Thudugala and Jim Sanderson.

Are we doing enough to protect the World’s small wild
cats?
This report summarizes the discussion that emerged at the second international
Small Wild Cat Conservation Summit held in Colombo, Sri Lanka, from 6 to 11 December 2019. Thirty one conservationists from 16 countries gathered to share and discuss
the conservation status of the world’s small wild cats. They shared their research and
conservation experiences, identified common threats and locally appropriate threat
reduction strategies. The key threats to the small wild cat species were identified as:
habitat loss and degradation, human-small wild cat conflict, hunting and p oaching
and vehicle collisions. However, only ten small wild cat species with known conservation initiatives were represented at the summit. A third summit planned for 2022
is envisaged to have more participants and enable the representation of more small
wild cat species.
There are 40 species of wild felids (wild
cats) worldwide, of which 33, in 11 genera,
are classified as small cats (Kitchener et al.
2017; Fig. 1). Small wild cats, like big cats,
occur on five continents: Africa, Asia, Europe, North America and South America.
While the big wild cats such as tiger Panthera tigris, lion P. leo, jaguar P. onca, leopard P. pardus, snow leopard P. uncia, puma
Puma concolor, and cheetah Acinonyx jubatus have received significant research and
conservation attention, the small wild cats
remain less studied (Brodie 2009). Yet, small
wild cats provide vital ecosystem services
typical of all predators (Silmi et al. 2013). In
particular, in some areas where large predators have been extirpated, small wild cats
are “ecologically released” (Crooks & Soule

1999) and have become apex predators
(De Oliveira et al. 2010, Mills et al. 2012,
Mohamed et al. 2013, Sheil et al. 2013). In
these areas, small wild cats face globally
increasing threats akin to those faced by
big cats such as human-wild cat conflict,
hunting and poaching, habitat loss and
degradation. Thirteen of the world’s small
wild cat species are threatened with extinction. This means, that they are assessed
as Endangered, or Vulnerable by the International Union for Conservation of Nature
IUCN. Effective conservation of these species is further hampered by limited scientific
knowledge, as they are far less studied than
their larger big cat relatives (Brodie 2009).
Small wild cats receive less than 1% of the
conservation funding made available for
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