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Abstract 21 

Many herbivorous and frugivorous Amazonian species, including several arboreal 22 

animals, feed on earth and water at mineral licks in the Amazon region to supplement their diet 23 

with micronutrients and clays. These species are vulnerable to predation during this activity. We 24 

recorded an adult Brazilian porcupine (Coendou prehensilis) being predated by an adult male 25 

ocelot (Leopardus pardalis) while drinking water at a mineral lick in the Maijuna-Kichwa 26 

Regional Conservation Area (MKRCA) in northeastern Loreto, Peru. This observation provides 27 

direct evidence arboreal species like the porcupine, which move slowly on the ground, are 28 

particularly vulnerable to terrestrial predators while visiting mineral licks.  Mineral licks are 29 

important in the diets and ecology of Amazonian mammals, but arboreal prey must balance the 30 

trade-off between using the resource and being hunted. We suggest that mineral licks may be 31 

hotspots of risk in Amazonian prey species’ landscape of fear. 32 
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Mineral licks are naturally occurring sites where animals exhibit geophagical behavior, 61 

consuming soil or mud to supplement their diet with micronutrients or clays (Dudley et al., 2012; 62 

Kreulen, 1985). Mineral licks are visited frequently by many different Amazonian herbivores 63 

and frugivores, such as the Brazilian tapir (Tapirus terrestris), collared (Pecari tajacu) and 64 

white-lipped peccary (Tayassu pecari), red brocket deer (Mazama americana), paca (Cuniculus 65 

paca), black agouti (Dasyprocta fuliginosa), and red howler monkey (Alouatta seniculus) 66 

(Montenegro, 2004; Tobler, Carrillo-Percastegui, & Powell, 2009; Tobler, 2008). Results from 67 

several studies have indicated that mineral licks in Amazonia are also important sites for 68 

predators (e.g. Izawa, 1993; Link et al., 2011; Link and Fiore, 2013; Matsuda and Izawa, 2008; 69 

Montenegro, 2004) such as wild felids, seeking prey that visit the lick to consume soil. The 70 

prevalence of predators at lick sites suggests that mineral licks may act as hotspots of risk in the 71 

landscape of fear (Laundré et al., 2010) for prey species.  72 

Behavioral studies provide further evidence that mineral licks form a key component of 73 

the landscape of fear, particularly for arboreal species visiting the lick that are otherwise 74 

inaccessible to terrestrial predators. For example, Link and Fiore (2013) and Ospina (2011) 75 

showed that large-bodied primates increased their group size before descending to a lick, likely 76 

to increase the probability of detecting a predator. In a study by Link et al. (2011), primates 77 

visited licks most frequently on bright sunny days when visibility was highest, and employed 78 

vigilance behavior from the trees while members of the group fed at the lick. Similar antipredator 79 

behavior has been observed in the grouping behavior of birds visiting licks, in the formation of 80 

mixed-species flocks (Brightsmith and Villalobos, 2011) that also employ vigilance and induce a 81 

dilution effect (Hamilton, 1971). One study by Montenegro (1998) described antipredator 82 
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behavior of tapir at licks, although no direct observations of predation on species other than 83 

primates at mineral licks have been published.  84 

We describe a predation event by an adult male ocelot (Leopardus pardalis) on an adult 85 

Brazilian porcupine (Coendou prehensilis) at a mineral lick in the Maijuna-Kichwa Regional 86 

Conservation Area (MKRCA) (-72.9311⁰ W, -3.15442⁰ S), a 391,000 hectare protected area 87 

collaboratively managed by the indigenous Maijuna people in the northern part of the state of 88 

Loreto in the northeastern Peruvian Amazon. The MKRCA is characterized by tropical, humid, 89 

primary terra firma forest, floodplain forest, and a terraced habitat that is unique to the region 90 

(Gilmore, 2005). The region has a mean annual rainfall of about 3100 mm and temperature of 91 

26⁰ C (Marengo, 1998). 92 

Ocelots are a medium-bodied felid (6-18 kg) (de Oliveira et al., 2010) found throughout 93 

South and Central America (de Oliveira et al., 2010; Fernandez, 2002). Terrestrial mammals 94 

make up the bulk of the ocelot’s diet, but insects, crabs, reptiles, birds, sloths, monkeys, and 95 

other arboreal mammals are also common prey items. Ocelots are mainly recorded as hunting 96 

from the ground, and so their mechanisms of hunting arboreal species are unknown (Moreno et 97 

al., 2006), although it is assumed that many of these prey are hunted when they are scared to the 98 

ground by the ocelot or are at the ground by some other circumstance (Bianchi and Mendes, 99 

2007). 100 

The Brazilian porcupine (Coendou prehensilis) is an arboreal (Roberts et al., 1985), 101 

nocturnal hystricognath rodent of the Erethizontidae family that is widely distributed in moist, 102 

humid forests throughout Amazonia (Eisenberg, 1978; Mares and Ojeda, 1982). C. prehensilis is 103 

exclusively herbivorous, with a diet that consists of mainly buds, bark, fruits, and seeds (Charles-104 

Dominique et al., 1981; Eisenberg, 1978). The Brazilian porcupine is known to descend to the 105 
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forest floor to visit mineral lick sites across Amazonia (Gilmore and Young, 2010; Molina et al., 106 

2014). 107 

Images of the predation event were recorded as part of a camera trapping study on 108 

mineral licks in the Sucusari Basin, in the southern reaches of the MKRCA, on October 8, 2018 109 

at 9:47pm. Camera traps (Bushnell Aggressor) were installed at 80 mineral licks in Sucusari 110 

from August, 2018, to June, 2019 to measure mammal visitation at licks across the region. The 111 

locations of the mineral licks were determined through participatory mapping exercises with 112 

Maijuna hunters in July, 2017. Camera traps were set to photo mode, taking a burst of three 113 

images every time the motion sensor was activated. A delay of fifteen seconds between each set 114 

of images was chosen to avoid expending the camera’s batteries prematurely. Cameras were set 115 

at a minimum of 50 centimeters from the ground, facing the active “face” and entrances to the 116 

lick, following (Tobler et al., 2009). The locations of the face and entrances were determined 117 

from signs of animal activity. In mineral licks that hunters noted flooded seasonally, cameras 118 

were placed farther from the ground to avoid inundation, just above the high-water mark on 119 

nearby vegetation. Camera traps were left at mineral licks for a minimum of 82 days and were 120 

not disturbed after they were set. 121 

Fifteen images of the ocelot stalking and attacking the porcupine were recorded (Fig. 1). 122 

The ocelot stalked the porcupine for over one minute while the porcupine was drinking water in 123 

the mineral lick and readjusted its position before pouncing on the porcupine and dragging it out 124 

of the water. Over seven minutes pass between when the ocelot pounced and when it dragged the 125 

porcupine from the water; presumably, it was killing the porcupine in the mineral lick during this 126 

time. It is likely that the camera did not sense movement for seven minutes because the camera 127 

was located behind and slightly above a fallen log and the mud in the lick was quite deep. While 128 
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the ocelot is stalking the porcupine, it does not have any mud on its fur. When the ocelot 129 

pounced, dragging the porcupine into the mud behind the log, both animals were likely hidden 130 

from view of the camera. When the ocelot pulls the porcupine onto the log, both animals are 131 

covered in mud. 132 

One previous study reports ocelots preying on porcupines, from a single scat sample 133 

(Emmons, 1987), but it is thought that ocelots hunt arboreal species opportunistically from the 134 

ground, including at mineral lick sites (Izawa, 1993; Link et al., 2011; Matsuda and Izawa, 135 

2008). Arboreal species like the Brazilian porcupine, which move slowly on the ground may be 136 

particularly vulnerable to terrestrial predators while visiting mineral licks, highlighting the 137 

importance of mineral licks in the diets of Amazonian mammals.  138 

While the importance of mineral licks to the diets of herbivorous mammals has been well 139 

studied, the ecological role of Amazonian mineral licks to predators is largely unknown. Studies 140 

targeting mineral licks in other regions have described predation risk at licks for other prey 141 

species. For example, Couturier and Barrette (1988) observed moose in Quebec, Canada 142 

exhibiting vigilance behavior at mineral licks. A seminal work by Cowan and Brink (1949) 143 

described heavy predation on wild goats by bears and mountain lion at mineral licks in Canada. 144 

Large felids were recorded visiting mineral licks in Nepal by Moe (1993), likely looking for 145 

prey. Behavioral studies at Amazonian mineral licks have largely been limited to large-bodied 146 

primates although they make up only a small portion of the species that frequent the licks. One 147 

exception is a study done by Montenegro (1998), which described antipredator behavior by the 148 

tapir at Amazonian licks.  149 

Given the observations of predators and direct predation events at mineral licks, 150 

including this one, we suggest that further research is needed to understand predator-prey 151 
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interactions at mineral licks for species beyond primates. Further behavioral studies in particular 152 

will provide context as to what extent mineral licks present hotspots of risk in prey species’ 153 

landscape of fear in Amazonia.  154 
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 238 

Fig. 1 a-b) Adult porcupine (Coendou prehensilis) can be seen drinking water at the lick while a 239 

male ocelot (Leopardus pardalis) looks on; c-d) Ocelot walks along a lot to approach the porcupine 240 

from the left; e-f) Ocelot pounces on the back of the porcupine, biting behind the head; g-i) Ocelot 241 

drags porcupine onto log and twists its neck 242 
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