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ARTICLE INFO ABSTRACT

Keywords: Two-toed sloths (genus Choloepus) are almost exclusively arboreal. However, they often descend to the ground in
Ocel"t. places known as mineral licks or “saladeros” and feed from soil, which presumably enhances their digestion of
Predation toxins and helps them obtain minerals not readily available in their diet. Mineral licks are risky areas which may
Mineral lick . A s . . .

Sloth increase their visitors’ vulnerability to predators. Here, we report a predation attempt on an adult Linnaeus two-
Behavior toed sloth (Choloepus didactylus) by an adult ocelot (Leopardus pardalis) at a mineral lick at the Tiputini Biodi-
Amazonia versity Station in the Ecuadorian Amazon. Predation events are rarely recorded in camera traps, and this

particular predation event can be considered unusual, given that sloths usually come down to mineral licks
during the night. Also, it is not clear how ocelots are able to capture sloths, and other arboreal animals and this
record evidence that predation of arboreal vertebrates by ocelots may also take place in the ground. Finally, the
anti-predatory behavior displayed by the two-toed sloth demonstrates that there are intrinsic risks for predators

while attempting to capture prey.

Mineral licks or “saladeros” are specific areas within forests — and
other ecosystems — where several species of mammals and birds
frequently feed on soil directly from the ground (Griffiths et al., 2020;
Matsubayashi et al., 2007). In the lowland forests of Western Amazonia,
mineral licks are often found on the forest floor, in caves, and on the side
of exposed dirt walls in river banks (Lee et al., 2010; Mosquera et al.,
2019). Most animals visiting mineral licks have a plant-based diet, and
geophagy has been proposed to be a nutritional strategy that provides
animals with access to minerals that are relatively scarce in other
components of the diet (Kreulen, 1985). Several studies have docu-
mented the temporal patterns of mineral lick visitation by forest mam-
mals (Blake et al., 2013; Montenegro, 2004) and a few of them have
highlighted behavioral responses of animals to a higher perception of
predation risk at mineral licks (Brightsmith, 2004; Link and Di Fiore,
2013).

Predation is one of the most influential ecological interactions
shaping both the behavioral ecology and evolution of both predators and
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prey. In Amazonia, many species visit mineral licks frequently (Blake
etal., 2013; Griffiths et al., 2021; Macas-Pogo and Sanchez, 2021). Large
species such as the lowland tapir (Tapirus terrestris) and the white-lipped
peccary (Tayassu pecari) can travel large distances to visit mineral licks
(Tobler, 2008), making them ideal hunting areas for human and non-
human predators. In fact, some studies have estimated that almost a
third of all prey (using biomass as a proxy) captured by local human
communities takes place at mineral licks (Mayor et al, 2017;
Montenegro, 2004).

For arboreal mammals and birds, mineral licks can represent areas of
relatively high predation risk from terrestrial predators, as they are some
of the only sites where these animals come down to the forest floor (e.g.,
howler monkeys and spider monkeys: Link et al., 2011; porcupines:
Griffiths et al., 2020; sloths: Mosquera et al., 2019). There is ample
evidence suggesting that mineral licks may be visited by large and
medium-sized felids presumably in search of prey (Matsuda and Izawa,
2008; Montenegro, 2004). For example, in Macarena-Tinigua National
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Park, Colombia, a jaguar (Panthera onca) was observed to prey on a
spider monkey on the forest floor, and a puma was observed attempting
to prey on a spider monkey at a mineral lick (Matsuda and Izawa, 2008).
A recent study also documented — with the aid of camera traps — the
predation of a porcupine (Coendou prehensilis) at a mineral lick in
Maijuna-Kichwa Regional Conservation Area, Peru (Griffiths et al.,
2020), and at Tiputini Biodiversity Station one of us directly observed
the predation of a deer (Mazama americana) by a puma (Puma concolor)
at a mineral lick (Mosquera, 2011, personal observation).

Here, we describe an attempt of predation event by an adult ocelot
(Leopardus pardalis) on an adult Linnaeus’s two-toed sloth (Choloepus
didactylus) captured by a camera trap placed at a mineral lick at the
Tiputini Biodiversity Station research site, which is located in the Pro-
vincia de Orellana within the Yasuni Biosphere Reserve in eastern
Ecuador (76° 08.992 W, 00° 38.221 S,). The station is adjacent to Yasuni
National Park, a ~ 982,000 ha protected area in the Ecuadorian Amazon
comprising relatively undisturbed tropical rainforests that includes re-
gions of both terra firme and seasonally flooded forest (Bass et al., 2010).

Ocelots are opportunistic hunters and are highly carnivorous,
feeding on a wide variety of animals such as small and medium-sized
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mammals, iguanas, snakes, turtles, frogs, crabs, beetles, and birds
(Nowell and Jackson, 1996). They are predominantly solitary and
nocturnal but can be active at any time of day (Dillon, 2005). While
mainly terrestrial, they are also very good climbers (Tirira, 2007). A
large proportion of their diet consists of prey weighing <1 kg, but they
also feed on larger mammals such as agoutis, capybaras, monkeys, deer,
collared peccaries, and sloths (Griffiths et al., 2020; Moreno et al., 2006;
Murray and Gardner, 1997; Wang, 2002).

Linnaeus’s two-toed sloth (Choloepus didactylus) is a medium-sized,
arboreal, herbivorous mammal with mainly nocturnal habits (Stewart
et al., 2022). It feeds on a wide variety of leaves in the canopy, where it
prefers to forage in high areas between 24 and 30 m (Tirira, 2007). Very
few studies on the natural history of sloths are available (e.g., Plese
et al., 2016), and information on their biology, activity patterns, and
behavior is still scant (Chiarello, 2008; Mosquera et al., 2019; Peery and
Pauli, 2012). However, previous studies have shown that two-toed
sloths exhibit temporal variation in their visits to mineral licks, over
both hourly and monthly scales (Mosquera et al., 2019).

On 2022-08-29, a series of three 20 s videos of an attempted pre-
dation on a two-toed sloth by an ocelot were captured during a long-

Fig. 1. a-b) An adult ocelot (Leopardus pardalis) is observed pouncing on an adult two-toed sloth (Choloepus didactylus) on the ground of the mineral lick and
attempting to bite the sloth’s neck and claws. c-d) The sloth hangs below a small fallen tree that crosses the mineral lick, defends itself from the ocelot’s attacks, and
moves quickly. e-f) The ocelot crosses the log in the opposite direction and then waits for the sloth, which also moves in the same direction.
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term video-trapping survey of spider monkey demography and mineral
lick visitation patterns. We had installed a Browning BTC-5HDX camera
trap in a large mineral lick aimed at a specific location where spider
monkeys frequently come down to the ground to either cross the lick or
feed on soils. The three videos, filmed over a total of ~4 min, show
several biting attempts by the ocelot and the sloth fiercely defending
itself. After the third video we could not determine if the predation
attempt was successful, or if the sloth escaped. However, on 2022-08-31,
two days after the predation attempt, we went back to the area to search
for possible evidence of a successful predation attack (e.g., bones, hair)
in an area of approximately 200 m around to where the attack took
place, but no remains were found.

The first video (13:13) (Fig. 1 a-b) starts with the two-toed sloth lying
on the muddy floor of the mineral lick. Soon thereafter, an ocelot ap-
pears in the frame and jumps on its back trying to bite its neck. The sloth
defends itself by twisting its body and turning down-side up and aiming
to trap the ocelot with its claws. The ocelot tries to bite the sloth in the
neck and is rebuffed by a sudden move of the sloths’ arms. The ocelot
then makes several attempts to bite the sloth’s hands, while the sloth
swings its arms defending itself. The second video (13:15) (Fig. 1 c-d)
shows the sloth trying to escape at a considerably high speed (for a sloth)
by inverted quadrupedal locomotion along a horizontal fallen tree lying
across the mineral lick at a height of ~30 cm above the ground. The
ocelot tries to bite the sloth’s hands and slowly follows it on top of the
branch. The third video (13:16) (Fig. 1 e-f) shows the sloth now moving
in the opposite direction under the same fallen tree, while the ocelot is
waiting on top, until it disappears from the frame.

The predation attempt documented in this study is extremely un-
usual, given the limited number of records of two-toed sloths (Choloepus
didactylus) visiting mineral licks. For instance, Blake et al. (2011) re-
ported only one visit in four mineral licks assessed in the same area over
almost 4000 trap/nights. It is worth noting that sloths are mostly spotted
in mineral licks at night, as stated by Mosquera et al. (2019) in a pre-
vious study conducted in the same area. In that study, 45 independent
events of sloths visiting a mineral lick located on a vertical bank near the
river were recorded during one year. Sloths visited the lick between
19:00 and 03:30, with a single daytime observation recorded at 06:00,
when it was still relatively dark. In addition, peak activity was recorded
at 22: 00. In a larger study, Stewart et al. (2022) found a higher overall
frequency of visits by two-toed sloths at one mineral lick that accounted
for 89.6% of Choloepus records among 53 mineral licks surveyed. In that
study, activity patterns were similar: without activity occurring during
daylight hours and activity peaking at 22:00. Interestingly, although
similar mineral licks are present along other small drainages at TBS,
sloths have rarely been recorded at such licks (Blake et al., 2011).

Finally, although ocelots are quite abundant in the area, records of
them visiting the core area of mineral licks are scarce. For example,
Blake et al. (2011) recorded a visitation rate by ocelots of only 0.002
photographs/trap nights at the same mineral lick during a large sam-
pling effort of 1006 trap/nights. The fact that two species that usually
require very high camera trap sampling efforts to be recorded at mineral
licks were detected by our camera at the same time and during the day is
unusual. Mineral licks are characterized for retaining water even in
times of severe droughts (dry season between mid-November through
late February) and therefore activity in such places increases when there
is lack of rain for several days or weeks (Mosquera, 2011, personal
observation).

Although most prey included in ocelot’s diet are relatively small
(>0.1 kg), it is well known they can also prey on medium-sized (0.1-1.0
kg) and even larger prey (Abreu et al., 2008 and references therein).
Records of predation of ocelots on animals as large as deer remain to be
validated as they may feed from carcasses killed by larger predators or
that died independent of the interaction with ocelots. Nonetheless,
ocelots are known to prey on many rodents and marsupials, armadillos,
birds and reptiles (Abreu et al., 2008; Chinchilla, 1997; Emmons, 1988;
Wang, 2002). Although many studies have suggested ocelots are mostly
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terrestrial predators (Emmons, 1988), a number of other studies do re-
cord arboreal mammals, birds, and reptiles in their diet, suggesting that
ocelots are occasionally able to successfully capture arboreal prey. For
example, other studies have recorded evidence of large arboreal mam-
mals in their diets, including howler monkeys (Alouatta: Ximenez, 1982;
Bianchi and Mendes, 2007), capuchins (Cebus apella: Bianchi and
Mendes, 2007; Miranda et al., 2005), anteaters (Tamandua mexicana:
Konecny, 1989), and three-toed sloths (Bradypus variegatus: Wang,
2002). The hunting strategies of ocelots that allow them to capture
arboreal animals might include their ability to climb and hunt in the
canopy or to opportunistically capture prey when they descend to the
ground, e.g., when they visit mineral licks. In fact, a recent study
recorded an ocelot preying upon an arboreal porcupine in a mineral lick
in Peru (Griffiths et al., 2020).

The dietary presence of sloths in the American tropics has been
extensively documented, with the three-toed sloth being consumed in
larger proportion than the two-toed sloth in Panama, as reported by
Moreno et al. (2006) (18.5% and 1.4%, respectively). Records from
Brazil have also confirmed consumption of three-toed sloths but not of
their two-toed counterparts (Wang, 2002). Previous studies, such as that
of Voirin et al. (2009), have suggested that three-toed sloths are more
vulnerable to predation due to their lower metabolism and are preyed
upon by a wider range of predators. Nevertheless, as this event clearly
shows, predation is not necessarily easy for the predator despite the slow
movements and metabolism of sloths. These opportunistic recordings of
a predation attempt by an ocelot on a two-toed sloth at a mineral lick
provided further evidence of the relatively high predation risk that these
frequently visited resources may pose for the animals that visit them.
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