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ABSTRACT 

 

We present direct and indirect evidence for predation on vertebrates 

by Eastern chimpanzees (Pan troglodytes schweinfurthii) at two sites in 

the northern Democratic Republic of the Congo: Bili-Uéré and Ituri, 

which are part of one of the largest and most interconnected chimpanzee 

populations in Africa. In this chapter, we provide the first data on 

chimpanzee prey preferences in the region, which at Bili-Uéré includes 

direct evidence for consumption of a leopard (Panthera pardus) and 

indirect evidence for consumption of a tree pangolin (Phataginus 

tricuspis) and two tortoise species of the genus Kinixys. In the Ituri 

Forest, we describe a direct observation of chimpanzees guarding and 

probably consuming the carcass of an okapi (Okapia johnstoni), likely 

pirated from a leopard, as well as indirect evidence of tortoise 

consumption. Further east in an Ituri forest fragment, we recorded an 

adult female chimpanzee carrying the carcass of a galago, probably 

Galagoides thomasi, although we did not confirm consumption. 

Altogether, these observations give us a portrait of a chimpanzee 

population with an unusual selection of vertebrate prey. 

 

Keywords: Northern Democratic Republic of Congo, Eastern chimpanzees 

(Pan troglodytes schweinfurthii), faunivory on tetrapods 

 

 

INTRODUCTION 

 

Free-living chimpanzees (Pan troglodytes) have been observed to hunt 

for vertebrate prey across their range in Africa (reviews in Wrangham & 

Riss, 1990; Stanford, 1998; Uehara, 1997). Red colobus monkeys 

(Piliocolobus spp.) are chimpanzees’ preferred prey wherever these two 

primate species occur together across Africa (Boesch, Uehara, & Ihobe, 

2002; Stanford, 1998; Watts & Mitani, 2002). Nevertheless, chimpanzee 

prey preferences appear to vary somewhat between sites; for instance, 

galagos appear in the diet at Fongoli, Senegal (Pruetz & Bertolani, 2007) 

and giant forest squirrels and hyraxes are eaten at Mahale, Tanzania 

(Kawanaka, 1982). Researchers found clear differences in prey species 

preferences between neighbouring communities in Budongo, Uganda 

(Hobaiter, Samuni, Mullins, Akankwasa, & Zuberbühler, 2017), and some 
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populations even prefer different age classes of the same prey species 

(Boesch & Boesch-Achermann, 2000). Some of this variation may be 

explained by differences in prey availability (e.g., red colobus are absent at 

Budongo and thus not hunted; Newton-Fisher et al., 2002) or in forest 

structure (Boesch & Boesch-Achermann, 2000), but considering the 

extraordinary variety of traditions found in chimpanzees across Africa 

(Whiten et al., 2001), there is likely a cultural component to prey selection 

as well (Hobaiter et al., 2017). 

In this chapter, we present evidence for several cases of inferred or 

observed consumption of vertebrates by chimpanzees living in the forests 

of northern Democratic Republic of Congo (DRC). We also describe one 

case of a chimpanzee handling a dead galago. Previously, consumption of 

noninsect meat by chimpanzees has not been reported from this area. As 

red colobus are absent from forests north of the Uele River (Hicks, 2010), 

it is important to know which, if any, of the potential vertebrate prey 

species there chimpanzees might consume instead. 

Of particular interest in the current chapter are two observed cases 

involving chimpanzees and leopards (Panthera pardus), one at Bili-Gangu 

and one at Ituri. Across Africa, chimpanzees have a complex relationship 

with leopards; in some cases they fall prey to them (Taï Forest, Côte 

d’Ivoire: Boesch & Boesch-Achermann, 2000; Mahale: Nakazawa, 

Hanamura, Inoue, Nakatsukasa, & Nakamura, 2013), but they have also 

been seen to direct aggression towards these big cats (Taï Forest: Boesch, 

1991), in one case using a branch to repeatedly jab at a leopard hiding in a 

hole (Boesch, 2009). Similar encounters have also been described at 

Gombe, Tanzania (Goodall, 1986). In one dramatic episode at Mahale, a 

group of 33 chimpanzees were observed attacking an adult leopard and a 

cub inside of their den, finally snatching and killing, but not eating, the cub 

(Hiraiwa-Hasegawa et al., 1986). In Beni, DRC, Kortlandt (1967) observed 

and photographed free-living chimpanzees mobbing and throwing sticks at 

a stuffed leopard in a semiexperimental setting. Our observations at Bili 

and Ituri add even more complexity to this contentious relationship 

between carnivore and predatory primate. 
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METHODS 

 

Study Sites 

 

Bili-Uéré 

Northern DRC is home to a large and continuous population of Eastern 

chimpanzees (Pan troglodytes schweinfurthii) (Hicks et al., 2014). The 

first author, T. Hicks (TH), conducted the Bili Chimpanzee Research 

Project, an in-depth study of chimpanzee material culture in the Bili-Uéré 

region (Figure 1), between 2004 and 2016 (Hicks, Kühl, et al., 2019; see 

Hicks, 2010, for a detailed description of the study region). TH and team 

made over 100 contacts with the apes, as well as a number of direct 

observations (Hicks, 2010; Hicks, Roessingh, & Menken, 2012). They 

systematically recorded all items of food, plant or animal, directly 

observed to be eaten by chimpanzees, as well as feeding remains (Hicks, 

2010), in the context of following the chimpanzees and recording their 

behaviour. Whenever the team observed evidence of meat-eating, they also 

recorded GPS waypoints, the age and sex of the chimpanzees involved if 

known, and the duration of the incident. The team photographed and 

collected remains of any animal carcasses thought to have been eaten by 

chimpanzees and identified them using The Kingdon Field Guide to 

African Mammals (Kingdon & Largen, 1997). C. Stanford of the 

University of Southern California and D. Lawson of Collections, 

Education, and Conservation, Zoo Atlanta, identified the tortoise species 

potentially pounded open by the chimpanzees. The team also inspected 

fresh chimpanzee dung samples for signs of animal remains (for details, 

see Hicks, 2010; Hicks, Kühl et al., 2019). 

In addition, as TH and team walked along recces and transects at 

different study sites both to the north and south of the Uele River, they 

recorded the presence of nonhuman primates, other mid- to large-sized 

mammals, and, more opportunistically, small mammals and tortoises. For 

more details of the individual study regions, and the survey methodology, 

including kilometres walked, see Hicks (2010) and Hicks (2014). Over an 

8-month period from 2012 to 2013, K. Dierks of the PanAfrican project set 
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out 23 camera traps across a 7 x 3 km grid system in the Gangu Forest to 

record the passage of terrestrial animals (Hicks, 2014), providing more 

detail on species presence and abundance in this region. 

 

 

Figure 1. Map of the Democratic Republic of Congo (DRC) with and the North and 

South Uele regions, the Ituri Forest (at the Afarama Research Camp) and the Relict 

Altitude Forests of the Albert Lake Escarpment (RAFALE) forest fragments 

highlighted. Grey represents savanna-associated habitat. 

As described in detail below, in September 2006 Ligada Faustin (LF), 

the Bili Chimpanzee Research Project’s most experienced local Zande 

assistant, observed a case of a chimpanzee consuming a leopard carcass. 

LF had worked for the project for several years prior to TH’s involvement. 

He received extensive training in basic data collection from TH during the 

2004-2005 field season, including how to use a GPS, collect dung and hair 

samples from chimpanzee nests, use a camera to record behaviors, and 

accurately record data in a notebook in French. LF frequently led teams to 

contact chimpanzees and recorded data using a camera, notebook, GPS, 

and watch. 

 

Ituri Forest 

The Ituri Forest, located in northeastern DRC between 0 and 3 degrees 

north latitude and 27 and 30 degrees east longitude (Figure 1), is also 

inhabited by Eastern chimpanzees. John Hart (JH) conducted research on 
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the ecology of the Bambuti foragers there between 1973 and 1976 (Hart, 

1979). He and Terese Hart then conducted research on the fauna and flora 

in Ituri between 1980 and 1983 (Hart & Hart, 1989; Hart, 1995). Between 

1985 and 2007, they regularly conducted wildlife surveys for the Wildlife 

Conservation Society from their bases in forest camps such as Afarama 

(Hart et al., 2008). They were aided in their data collection by Bambuti and 

other local Congolese. They also accompanied Bambuti foragers on 

hunting and gathering expeditions in the context of studies of the Mbuti 

hunting economy (Hart & Hart, 1986). These surveys allowed the Harts to 

make reserve-wide assessments of large mammals and human impact. Part 

of this work involved surveying for chimpanzee nests (Grossman, Hart, & 

Dino, 2006; WCS, 2008). Although the Harts did not conduct systematic 

surveys for chimpanzee artifacts nor did they analyze dung samples for 

dietary content, they did note any interesting predation events they 

happened to observe. 

 

RAFALE (Ituri Fragments) 

In 2015, Anne Landisoit (AL) identified an isolated population of 

Eastern chimpanzees in high-altitude forest fragments along the Relict 

Altitude Forests of the Albert Lake Escarpment (Figure 1; for more details 

about the study region, see Laudisoit et al., 2016; Huyghe, 2017; Scholier, 

2017). RAFALE consists of 16 fragments, covering a total of 

approximately 65 km², scattered over the steep slopes of the Lendu plateau 

(800 m to 2000 m asl) and along the Albert Lake Escarpment (SW: 

1°35.2’N, 30°36.27’E, to NE: 2°01.49’N, 30°54.01’E). The landscape is 

dominated by secondary riverine forests clustered around rapidly flowing 

rivers that form a discontinuous mosaic interspersed with subsistence 

agricultural land (e.g., maize, cassava, beans, and sorghum). Between 

March 2016 and June 2017, AL carried out four exploratory expeditions in 

three fragments (gross combined surface area: 18.15 km²) to document the 

flora and fauna via recce surveys, linear transects, camera trap inventories, 

and live observations. Chimpanzee density was estimated at 3.8 ind./km² 

within the fragments, with nest sites generally found at high, steep 

locations (Huyghe, 2017).  
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In 2017, AL and team analyzed 46 fresh and dry dung samples from 

recce walks and transects in the three RAFALE forest fragments, including 

at chimpanzee nest sites. They placed the dung in individual plastic bags 

and washed it over a fine mesh tray with clear water (McGrew, Marchant, 

& Phillips, 2009; Tutin & Fernandez, 1993), drying and storing seeds and 

other nonvegetable material for later identification. AL also filmed 

interviews with villagers who recounted their observations of chimpanzees 

and other wildlife, and filmed chimpanzee behaviours whenever possible 

with handheld cameras or cameras traps. Between March 2016 and June 

2017, she collected approximately six hours of camera trap footage from 

48 cameras that covered an area of 18 km². 

 

 

RESULTS 

 

Bili-Uéré, Northern DRC 

 

Fecal Analyses 

TH’s team conducted dung washes on 46 chimpanzee dung samples 

from 33 localities, including nest groups, at Bili-Gangu during the 2004- 

2005 field season. None contained the remains of noninsect animal prey. 

The same was the case for the 21 dung samples washed by the PanAfrican 

team at Bili in 2012 (see Hicks, Kühl et al., 2019).  

 

Presence/Absence of Potential Vertebrate Prey 

We documented potential vertebrate prey occurring at the study sites 

(see table 1). For site waypoints and more details about each, see Hicks 

(2010; 2014); for the Ituri fragments, see Scholier (2017). Failure to 

document a particular species does not necessarily mean it was not present, 

just that we found no evidence for it. In some cases, however, such as the 

lack of red colobus and okapi at all sites north of the Uele River, we are 

unlikely to have missed a species if it were present. 



 

Table 1. Confirmed Presence of Potential Chimpanzee Vertebrate Prey at Different Survey Areas 

 

Site Lp Ok Yb Bd By Od Rr Lp Tp Rc Rt Cg Gc Bb Am Gm Dm Db Pn Pm Bm Gda Gta To 

N Uele region 

CampLouis x  x x x x x  x  x x x x x x  x  x  x x  

Gangu x  x x x x x  x  x x x x x x  x x     x 

Bili S x  x x x  x    x x x x x x  x       

Zapay   x x x  x    x x x x    x  x     

Gbangadi x  x x x x x    x x x x x x         

Bambillo x  x x x x x    x x x  x x  x      x 

Dume x  x x x x x    x x x x x   x      x 

S Uele region 

Lebo x   x   x    x   x x  x x       

Lingo    x   x   x x x x  x x         

Zongia x x x x x  x   x x x x x x x  x x     x 

Leguga  x  x x x x    x x x x x x  x x     x 

AkumaYo   x x x  x   x x x   x x x x x      

MbangeW  x  x x   x  x x  x x x x   x     x 

MbangeE x x   x  x  x x x x x x x x  x x     x 

Bambesa x   x x  x    x x  x x x  x      x 

Buta           x      x        

Site Lp Ok Yb Bd By Od Rr Lp Tp Rc Rt Cg Gc Bb Am Gm Dm Db Pn Pm Bm Gda Gta To 

Ngume x x x x x    x x x x  x x x        x 

 

 

 

 



 

Ituri region 

Afaramab x x x x x x x x x x x  xd x x x x x   x   x 

RAFALE *c     x  x x x x x x x  x     x  x  

Note. Species (sympatric primates appear in bold): Lp = Leopard (Panthera pardus), Ok = Okapi (Okapia johnstoni), Yb = Yellow-backed duiker (Cephalophus 

silvicultor), Bd = Blue duiker (C. monticola), By = Bay duiker (C. dorsalis), Od = other duiker (Cephalophus spp.), Rr = Red river hog (Potamochoerus 

porcus), Lt = Long-tailed pangolin (Phataginus tetradactyla), Tp = Tree pangolin (P. tricuspis), Rc = Red colobus (Piliocolobus oustaleti), Rt = Red-tailed 

guenon (Cercopithecus ascanius), Cg = Crowned guenon (C. pogonias), Gc = Guereza colobus (Colobus guereza), Bb = Olive baboon (Papio anubis), Am 

= Agile mangabey (Cercocebus agilis), Gm = Grey-cheeked mangabey (Lophocebus albigena), Dm = Dent’s monkey (C. denti), Db = Debrazza’s monkey 

(C. neglectus), Pn = Putty-nosed monkey (C. nictitans), Pm = Patas monkey (Erythrocebus patas), Bm = Blue monkey (C. mitis), Gd = Prince Demidoff’s 

galago (Galago demidovii), Gt = Thomas’s dwarf galago (Galagoides thomasi), To = tortoises of the genus Kinixys. Sources: North Uele and South Uele 

regions: T. Hicks (2010), Hicks (2014), Hicks (2019); tortoises and smaller duikers: Hicks (2019). (Days at site looking for primates: Camp Louis: 284, 

Gangu: 190, Bili South: 43, Zapay: 8, Gbangadi: 6, Bambillo: 9, Dume: 15, Lebo: 24, Lingo: 9, Zongia: 8, Leguga: 14, Akuma-Yoko: 10, Mbange West: 9, 

Mbange East: 15, Bambesa: 13, Buta: 3, Ngume: 8). Ituri Forest, Afarama: primates: Thomas (1991); tortoises: Hart (2019); okapi: Hart & Hart (1989); 

other fauna: Hart et al. (2008); pangolins: Makana, Madidi, & Bikumbu (2006), Arioti (1985). The Harts spent years at this site. RAFALE (Ituri fragments): 

A. Laudisoit (2019; all from camera traps or live observation); Scholier (2017). Note that this table is not comprehensive and includes mostly small- to mid-

sized mammals known to be eaten by chimpanzees here or elsewhere, as well as tortoises of the genus Kinixys. The lack of an x in a cell does not mean the 

species is absent, just that we found no evidence for its occurrence. Chimpanzees were present at all of the sites. Nonprimate savanna species such as 

warthogs and bushbucks (both present at Bili) are not included here as we have little evidence of the chimpanzees visiting the savannas. Larger species 

omitted here such as giant forest hogs and forest buffalo are present north and south of the Uele (Hicks, 2010) and also at Ituri (Hart et al. 2008). For North 

and South Uele kilometres walked per survey and time in each forest, see Hicks (2010; 2014). aIn 2005, TH filmed a group of three Thomas’s dwarf galagos 

in gallery forest in the Camp Louis site (N 4º21’72,” E 24º56’72”) (identified by Simon Bearder, personal communication, 10 December 2013). In 2001, T. 

Butynski recorded the vocalizations of Prince Demidoff’s galagos at Camp Louis (T. Butynski, personal communication, 2 January 2014), which Bearder 

also identified. bAlso present here are L'Hoest's monkey (Cercopithecus l’hoesti) and Hamlyn's monkey (C. hamlyni), omitted from this table in the interests 

of space. cRAFALE: Leopards are reported from the Dzoo Forest (N 1°55’37,” E 30°53’21”) but have become rare, with the last sighting by locals in 2015. 
dAngola colobus (Colobus angolensis) are present in the Dzoo forest as well. 
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Tree Pangolin (Phataginus Tricuspis) 

 

Availability of Tree Pangolins in Northern DRC 

We documented the presence of tree pangolins at several sites in 

northern DRC (table 1). The abundance of this cryptic, nocturnal species is 

difficult to estimate in the forests of Bili. We saw none on the transects, 

although we found the tracks of the more conspicuous giant pangolin 

(Smutsia gigantea) four times, and we also found the skeleton of one in 

2012. We saw tree pangolins as bushmeat on several occasions in the town 

of Bili, usually in smoked form. 

 

Evidence for Consumption of a Tree Pangolin, Gangu Forest  

(North Uele), 2005 

On 30 June 2005, TH and team were nearing the end of our third 55-

km transect through the remote and pristine Gangu Forest (Hicks, 2010). 

The chimpanzees in this area, 40 km from the nearest road or village, 

showed naïve behaviour toward humans (Hicks et al., 2012). Through the 

night and into the day, we had been listening to a large group of the apes 

pant-hooting and tree-drumming nearby. Drawn forward by more tree 

drums, screams, and pant-hoots from approximately 50 m south, we (TH, 

LF, and tracker Mbolibie) left the transect to make contact at 14:18 hours, 

soon encountering a chimpanzee footprint and fresh dung and feeding 

remains at a Parinari excelsa tree. We continued to move towards the 

intermittently vocalizing chimpanzees. At 15:44 hours, in the midst of a 

volley of pant hoots from many different individuals, we heard a large 

chimpanzee running on the ground, barking, screaming, and apparently 

attacking a shrieking individual. We advanced towards these sounds and 

on the ground in dense forest (4°16.46’N, 24°37.61’E) we encountered the 

freshly-killed carcass of a tree pangolin (Phataginus tricuspis) (Figure 2a). 

Screams and chasing sounds continued 25 m south, and I (TH) followed 

these retreating sounds 150 m southwest, making visual contact with four 

chimpanzees (an adult male, an adult female, and two juveniles) engaged 

in tool-assisted predation on Dorylus kohli ants, i.e., ant-dipping. 

Following the contact (described in detail in Hicks, 2011; Hicks, Kühl, et 
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al., 2019), we returned to examine the dead pangolin. Thirty-seven cm 

southeast of the carcass was a fresh 17.5 x 13 cm chimpanzee footprint 

(Figure 2b), indicating that the chimpanzees we had heard earlier at that 

spot were likely responsible for the damage to the carcass. A few metres 

from the pangolin was an abandoned anthill that appeared to be hand-

excavated minutes earlier by the chimpanzees. The head, limbs, intestines, 

and inner body wall of the pangolin had all been consumed, leaving only 

the scaly carapace (73 x 13 cm) and tail (41.5 x 8 cm at base) relatively 

intact. The inner body wall had been scraped with teeth, and a small piece 

of meat had been chewed off the tip of the tail. A leopard would likely 

have consumed the entire pangolin carcass, scales and all, consistent with 

the pangolin scales we often found in leopard and hyena dung. We saved 

the pangolin carcass and smoked it back at camp. Its remains bore a 

striking resemblance to the carcass of a pangolin consumed by 

chimpanzees in the forest of Bossou, Guinea (Sugiyama & Koman, 1987). 

On 14 January 2007, also in the Gangu Forest, we found another tree 

pangolin that had been partially consumed in a nearly identical way. The 

age of the specimen, however, made it impossible to determine whether or 

not chimpanzees had been responsible. 

 

 

Tortoises (Genus Kinixys) 

 

Tortoise Availability in Northern DRC 

Although they are found at a number of sites in northern DRC (table 

1), tortoises do not appear to be particularly common in the region. During 

the 2004-2005 field season at Bili-Gangu, TH found only two on the 160 

km of transect walked, and none during the 2006-2007 season. They 

likewise appeared to be rare in forests south of the Uele River. 

 

First Evidence for Consumption of a Tortoise, Bili (North Uele), 2005 

On the morning of 27 March 2005, TH and team were moving along a 

transect through dense, rocky forest on a hillside emerging from a stream 

valley. At 10:45, tracker Garavura spotted a smashed tortoise shell lying on 
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the transect at 4°22.071’N, 24°45.716’E. The shell had been split in half, 

leaving only one of the halves at the site, and was surrounded by scales 

which had been detached from the shell. The shell appeared to have been 

fractured by an impact against a hard object, leaving a square-shaped gap 

on the surface. One rotting leg with meat still attached and a hip bone 

remained inside the shell (Figure 3). From the putrefied condition of the 

leg, the carcass appeared to date from between one and two weeks past. 

Half a metre north, a cracked scale from the shell lay on the surface of a 

rock, and beside the rock was tortoise dung, apparently flung from the 

tortoise when it was slammed against the rock. C. Stanford and D. Lawson 

would later identify the tortoise from photographs of its shell as a Bell’s 

hinge-back tortoise (Kinixys belliana). 
 

 

(a) 

 

(b) 

Figure 2. (a) The remains of a tree pangolin (Phataginus tricuspis) apparently 

consumed by a chimpanzee. (b) The researchers found a chimpanzee footprint 37 cm 

southeast of the freshly-consumed pangolin (powdered for the photograph to make it 

stand out). 
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(a) 

 

(b) 

 
© 

Figure 3. Three images of the smashed Bell’s hinge-back tortoise (Kinixys belliana) 

found at Bili. (a) Scale on a rock next to the shell, with tortoise faeces and innards 

beside the rock. (b) The shell as originally found. (c) Here, we had flipped the shell 

over and photographed its top. 

Thirty-five metres northeast of the pound site was an old chimpanzee 

tree nest, and two days later we would find fresh chimpanzee dung 300 m 

west. In addition, nine days earlier and 200 m northwest, local assistant 

Makassi Constant had made contact with at least six chimpanzees. Clearly 
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the apes visited this area frequently. Given the proclivity of northern DRC 

chimpanzees for pounding open other food sources such as termite 

mounds, fruits, and apparently giant snails (Hicks, Kühl, et al., 2019), the 

likely culprit in this case was a chimpanzee as well. 

During TH’s first months at Bili, prior to the incident described above, 

several local project assistants claimed that the chimpanzees frequently 

smashed tortoises against rocks and ate them. When the survey team 

traveled to the village of Lebo over 100 km south, TH asked the locals 

which animals were eaten by the chimpanzees. Several responded with the 

word kobá (tortoise in Lingala), and mimicked how the chimpanzees 

would smash the animals against rocks. Villagers in other remote 

settlements described, unprompted, the same behavior, although a variant 

described from south of the Uele River involved chimpanzees rubbing the 

bottom of the tortoises’ shells to force them to emerge, at which point the 

chimpanzees would eat them. 

 

Evidence for Consumption of a Second Tortoise, Leguga  

(South Uele), 2008 

On 25 March 2008, TH recorded a second tortoise (Kinixys erosa) 

pound site in the forest of Leguga, south of the Uele River, at 3°22.872’N, 

25°02.585’E. Unlike the case at Bili, this site was linked to multiple items 

of fresh chimpanzee evidence.  

On 24 March, in the village of Leguga, we were alerted to a tortoise 

pound site by a villager, Alphonse, who had assisted us in our chimpanzee 

surveys two weeks before. Three days earlier, having heard chimpanzee 

pant-hoots at 3:00 and 6:00 hours, he had walked towards the sounds and 

observed chimpanzee signs from the forest trail. He followed the tracks to 

a pounded tortoise, which at that time still contained some meat.  

On the morning of 25 March, Alphonse and two other locals led us down 

the trail to the site. Approximately 800 m east of the main village road, and 

25 m from the trail, I (TH) observed the tortoise, which indeed had been 

pounded open upon the buttress of a tree (Figure 4). The site was found 

near an agricultural clearing, which we were told the chimpanzees 

sometimes visited, allegedly to eat pineapples. We were approximately 1 



Handling and Consumption of Vertebrate Prey by Chimpanzees … 15 

km west of a group of chimpanzee tree nests and artifacts that Alphonse 

had shown us two weeks before. The men accompanying us told us that 

earlier that morning they had heard chimpanzees pant-hooting nearby to 

the west.  
 

 
(a) 

 

(b) 

Figure 4. (a) The smashed Kinixys erosa shell found in the Leguga Forest. Notice the 

bruising on the buttress of the tree. (b) Here we have gathered the shell fragments onto 

a leaf.  

The pounded tortoise was several days old. There was no flesh left in 

the tortoise shell, and millipedes were crawling around inside. The 

carapace, originally 22 x 12 cm, was split in two, and had been pounded 
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against the 51-cm-high buttress of an ekoya tree 42 cm north. The tree 

buttress was scarred with bruises across a 6 x 4.5 cm area; within this 

space were six separate smaller strike marks. A piece of bone which had 

splintered off and been flung from the shell lay 7 cm away. Between the 

tree buttress and the breast bone of the tortoise lay numerous fragmented 

scales, and beneath the shell lay another shattered scale. 

Seventeen metres from the smashed turtle was a flimsy 5.5-m-high day 

nest, also a few days old. At the same site, we found two stick probes 

thrust into what appeared to be insect mounds and apparent digging marks 

made by the chimpanzees in the dirt. 

 

 

Leopard (Panthera Pardus) 

 

Leopard Availability at Bili 

Leopards appeared to be common in both the Camp Louis and Gangu 

Forests, frequently visiting the research camps in both of these regions 

(Hicks, 2010). TH encountered their tracks six times on 160 km of 

transects walked in 2005, and their tracks, kills, and dung 12 times on 821 

km of recces and transects (Hicks, 2014) in 2012. In Gangu in 2005, TH 

and team encountered an adult leopard on the transect stalking a group of 

red river hogs (Hicks, 2011), and in 2012 found a red river hog carcass 

stashed by a leopard in a tree (Hicks, 2016). During the 2012-2013 field 

season, camera traps in the Gangu Forest captured 46 clips of leopards 

(0.02 per camera day) (Hicks, 2014). 

 

Consumption of a Leopard Carcass by a Chimpanzee, Bili 2006 

On 8 September 2006, LF led a team to the Gangu Forest to construct a 

new research camp (Camp Gangu: 4°19.34’N, 24°41.53’E). This particular 

forest had been chosen due to its high density of chimpanzees (Hicks et al., 

2014) and their reported lack of fear toward humans (Hicks et al., 2012). 

While LF and his assistants constructed a satellite camp on a hilltop over 

the Langba Stream, he recorded the following series of observations in his 
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notebook (translated from the French by TH, with comments by TH added 

in italics):  

 

17 September 2006 – We spent the sixth work day constructing 

shelters for the new camp. At 5:00 hours, we heard chimpanzees 

vocalizing (crient) to the southeast, toward the Langba River. Since we 

had arrived here to construct the houses at 8:00 hours, the chimpanzees 

had continued to vocalize very loudly less than 300 m away. We 

continued to work. The chimpanzee vocalizations (criés) continued all 

day. 

18 September 2006 – The seventh work day we spent tying the roofs 

on the houses. At 5:00 hours, the chimpanzees vocalized in two groups, 

one to the north and one to the south. Upon our arrival at the new camp at 

10:00 hours, the vocalizations started again, just as had happened the day 

before. I asked the cutters, why have the chimpanzees been vocalizing for 

two days straight, from the same direction? I left three workers to 

continue the camp work and took Kangonyesi and Garavura toward the 

source of the sounds. When we arrived, we found a chimpanzee on the 

ground 10 m from us, eating something white. LF says that the 

chimpanzee was a medium-sized individual and had its back to the 

observers, and they watched it feed for about 5 minutes. The site was in 

dense forest on a hilltop above a river, in an area visited frequently by 

chimpanzees (4°19.52’N, 24°41.44’E). We could not see well what the 

chimpanzee was eating. I asked Kangonyesi to cough once, and when he 

did, the chimpanzee moved off by climbing up a vine into the trees. 

Arriving at the site, we found a leopard apparently killed by the 

chimpanzee. The haunches and the two back legs had been eaten by the 

ape. We examined it well and searched the leopard’s body, and saw that it 

had two wounds on the neck and one on the side of the shoulder blade. I 

took a sample of the leopard (its paw). LF cut off the front paw just above 

the wrist and brought it back to Bili. It was killed by the chimpanzee 

itself. The time is 10:49 am. The two back legs were mostly missing, 

confirmed LF. He thought that the bite marks on the neck and shoulder 

had been made by a chimpanzee, as there was much tearing where the 

meat had been ripped from the presumed fatal wounds, consistent with 

chimpanzee bites and not the puncture wounds of big cats. The leopard’s 

neck appeared to have been broken. When TH revisited the site with LF 3 
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weeks later, no remains of the leopard were found, although there was a 

disturbed patch of soil where the leopard had lain. Fresh cut marks from 

a machete were present on the tree, which LF said he made at the time of 

the observation to mark the spot. LF described how he had seen a pool of 

urine a few metres from the carcass, and he speculated that that was 

where the leopard had been killed (and lost control of its bladder). He 

acknowledged that he could not be sure whether or not the leopard had 

been killed by chimpanzees, but thought it likely. The leopard was not a 

cub, but was not a particularly large individual in LF’s estimation. 

 

LF returned to Bili on 28 September 2007 and presented the leopard 

paw to TH. It was still in good condition and was only just beginning to 

give off an odor. The spotted paw, which we later preserved in alcohol, 

measured 10 cm from the dew claw to the third claw (Figure 5). 

 

Local Reports of the Chimpanzee-Leopard Relationship in Bili-Gangu 

Ever since the early days of the Bili Chimpanzee Project, locals have 

told stories about the Bili apes killing lions, leading to the origin of the Bili 

apes’ lion-killer reputation in the international press (e.g., Young, 2004; 

“From Myth to Reality,” 2007; Young & Barnett, 2006; and rebuttal of the 

latter by Hicks, 2006). All of the project trackers, local Zande from the 

region, insisted that leopards never hunt chimpanzees, even juveniles, 

because the chimpanzees are too large and powerful. TH dissected five 

leopard scats found near Camp Louis, and found no remains of 

chimpanzees, only of duikers. We can conclude little, however, from such 

a small sample size. Two of the project’s Zande trackers claimed to have 

seen, decades before, chimpanzees eating leopards in nearby forests. 

Olivier Esokeli of Bili says that when he was hunting in the forest with his 

father as a boy, he saw six adult chimpanzees pin down and kill a leopard. 

Benoit Imasanga describes how he once heard chimpanzees making a 

noisy commotion near his camp and, following the sounds into a gallery 

forest, found the mangled carcass of a leopard surrounded by numerous 

chimpanzee prints. 
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(a)   (b) 

Figure 5. (a and b) Ligada Faustin in the town of Bili with the leopard (Panthera 

pardus) paw described in the text. 

 

Ituri Forest, Northeastern DRC 

 

Evidence for Tortoise Predation 

Over the course of three decades of field work in the Ituri Forest, JH 

and team observed indirect evidence of chimpanzees handling and 

consuming hinge-backed tortoises (Kinyxis erosa). They found 

approximately ten tortoises that appeared to have been smashed or pried 

open, at some of the sites associated with stick tools, which led JH and 

local foragers to attribute the kills to chimpanzees. One of the five tortoises 

seen personally by JH had been pried open with a stick, which was found 

projecting from inside the shell (Figure 6 shows that shell in storage). 

Some of the other tortoises had apparently also been smashed or pried open 

with sticks. In most cases it looked as if the chimpanzees had, after prying 

open the shells, eaten the tortoise flesh and organs, and in one case bite 
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marks appeared to be visible on the shell. JH observed no evidence that 

any of the tortoises had been smashed against a substrate.  

 

 

Figure 6. A hinge-backed tortoise (Kinixys erosa) pried open by chimpanzees in the 

Ituri Forest, eastern DRC (photograph by JH). 

Pirated Okapi Killed by a Leopard 

In the Ituri Forest in 1989, JH encountered chimpanzees that appeared 

to be consuming an okapi (Okapia johnstoni) carcass, thought to have been 

pirated from a leopard. This is one of the first documented accounts of the 

consumption of a large mammal by chimpanzees. The observation is of 

relevance to the theory of human evolution which posits that several 

million years ago our hominin ancestors increasingly began to pirate 

mammalian carcasses from large carnivores (Shipman, 1986), a behavior 

proposed to have contributed to our differentiation from other great apes. 

In the late afternoon, JH was travelling through dense underbrush in 

mixed forest with project radio tracker Nobirabo, about an hour’s walk 

south of Afarama Camp (1˚33 N, 28˚31 E). They were searching for the 

now-stationary radio collar of a subadult okapi they had last tracked 

moving through this part of the forest, prior to its suddenly having ceased 
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all movement about 24 hours earlier. They assumed the okapi was dead. As 

they moved towards the source of the transmission, without warning they 

encountered two large adult male chimpanzees about 3 m away, crouched 

over the fresh carcass of the focal okapi. The chimpanzees were startled by 

the arrival of the researchers and stood up on their hind legs to get a better 

look. Their hair stood up on end and they screamed, displayed slightly, and 

fled into the undergrowth. JH and Nobirabo investigated the okapi carcass 

and observed it to be scarred by recently-made leopard claw marks. They 

also noted that the animal’s belly had been partially devoured, consistent 

with how they had seen leopards eat their prey before. In addition, they 

noted that the young okapi’s still soft-sutured skull had been freshly split 

open, apparently by biting, exposing the brain material. At Ituri, where JH 

and team had earlier observed many ungulate carcasses predated by 

leopards, they had never seen the big cats feed on a braincase in this 

manner, and thus they judged that this had probably been done moments 

before by the chimpanzees. The following day, when they returned to the 

same site to look for the okapi carcass, they saw that it had been dragged 

approximately 5 m into thicker vegetation, and had been further 

disarticulated and consumed.  

 

 

RAFALE (Ituri Fragments), Northeastern DRC  

 

AL and team surveyed 18.2 km² of steep slope forest fragments (12 km 

of recces and 6.6 km of systematic transects) and documented the presence 

of chimpanzees (Laudisoit et al., 2016; Huyghe, 2017; Scholier, 2017). Out 

of 46 chimpanzee dung samples analyzed, six contained what appeared to 

be hairs; four of these were found in dung samples the day after the galago 

handling event described below, approximately 12 m from that site. Given 

that these latter dung samples were approximately one day old, the hairs 

most likely did not from the galago observed being handled by the 

chimpanzees. At the time of writing, the unidentified hairs are being 

analyzed via DNA barcoding. 
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Handling of a Galago Carcass 

On 9 May 2017, between 8:20 and 10:20 hours, AL and team observed 

a group of at least 17 chimpanzees approximately 65 m northeast on a 

mountain slope, at 1°55.38’N, 30°53.08’E. At 10:15 hours, following a 

series of noisy screams, an adult female with an infant clinging to her belly 

appeared in a subgroup of five chimpanzees (three adult males, one adult 

female, and one younger female) carrying a fresh galago carcass in her 

mouth (Figure 7; see video at https://youtu.be/uJO4338IBLQ). This was 

most likely a dwarf galago (Galagoides thomasi), the only galago species 

which has been recorded on camera trap footage in this area (S. Bearder, 

personal communication, 10 December 2013). The adult female 

chimpanzee climbed onto a fallen tree on which two adult males were 

resting. Both males approached her and peered at the small prey in her 

mouth. As she sat down, she removed the galago from her mouth with her 

right hand and held it in front of the faces of the adult males. A young 

female climbed onto the trunk, sat down beside the group, and the adult 

female presented the galago to her as well. For the following two minutes, 

the adult female was obscured behind a large dead branch. When she 

emerged, she had left her infant on the ground and the galago remained 

obscured. Six more group members gathered around her (two adult 

females, three young individuals, and one infant male). At 10:18 hours, as 

the other chimpanzees slowly moved away from her, the adult female 

turned so that AL could again clearly view the galago, now held in her 

right foot. At 10:19 hours, she placed it back into her mouth, holding it 

tightly between her lips, then transferred it several times between her hand 

and her mouth. She departed downhill at 10:23 hours. Seven minutes later 

she was recorded on a camera trap walking downhill, still carrying the 

lifeless galago in her mouth. We do not know whether or not she later 

consumed the prey. 

 

https://youtu.be/uJO4338IBLQ
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(a) 

 

 

(b) 

Figure 7. (a) A fresh galago carcass held in the mouth of an adult female chimpanzee, 

seated in the centre of the photo behind two youngsters. (b) An adult male chimpanzee 

peers at the galago carcass held before his face by the adult female. Screenshots by 

Caroline Thirion, from a video by AL; www.carolinethirion.com/mbudha-source-

chimpanzes/). 
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Reports by Local People of Other Types of Faunivory, Bili-Uéré 

and RAFALE  
 

Bili-Uéré 

Most local assistants of the Bili Chimpanzee Project claim that the 

chimpanzees do not prey on monkeys, only leopards and duikers. We 

gathered several reports from residents of Bili and also at Ngume south of 

the Uele River (see Hicks, 2010) of chimpanzees eating duikers. Bili 

resident and project worker Makassi Constant, however, told TH that black 

and white colobus monkeys are the apes’ mortal enemies, and that the two 

species often do battle in the trees. He claimed to have witnessed, years 

before, a black and white colobus kill a small chimpanzee in the canopy by 

biting its throat. Other than these stories, to date no evidence has been 

found of predation by chimpanzees on monkeys in northern DRC, which is 

surprising given the widespread presence of monkeys in chimpanzee diets 

across Africa.  

At Bili, the trackers and other villagers frequently claimed that the Bili 

chimpanzees use their hands to dig aestivating fish from small streambeds 

during the dry season. The Azande frequently dam small streams and dig 

for fish, and the local assistants claim that when dam-fishing in the Gangu 

Forest they frequently find chimpanzee knuckle prints, dig marks, and fish 

remains around muddy holes in riverbeds. Unfortunately, we were unable 

to spend much time in the forest during the months in which the behaviour 

is supposed to occur (February to April) and were unable to confirm it. 

 

RAFALE 

Local farmer and hunter Bedidjo worked as AL’s guide in 2017. He 

claims that in 2015, when hunting in the Rogo Forest approximately 3 km 

southwest of the galago incident described above, he saw three 

chimpanzees eating a blue monkey (Cercopithecus mitis cfr stuhlmanni) 

that had been caught in his snare and thus can be considered scavenged. 
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DISCUSSION AND CONCLUSION 

 

Although our data are limited, the observations presented in this 

chapter suggest that chimpanzees of northern and northeastern DRC may 

have an unusual profile in terms of vertebrate prey, having apparently 

consumed a tree pangolin, an okapi, a leopard, and tortoises, and at 

RAFALE an individual was seen carrying a dead galago possibly for 

subsequent consumption. Although we failed to find any remains of 

vertebrate prey in our dung washes at Bili or at RAFALE, this is not 

surprising given our small sample size (see Moore et al., 2017). The 

chimpanzees of the Taï Forest in Ivory Coast are famous for their elaborate 

monkey-hunting behaviour, and yet for the first few years of the study, 

negligible vertebrate remains were found in fecal analyses (Boesch & 

Boesch, 1989). It took years before the first monkey hunt was directly 

observed at Taï. 

Chimpanzees were observed eating a pangolin at Bossou, Guinea 

(Sugiyama, 1981), and in the Ndoki Forest, Republic of Congo, researchers 

found the remains of what was probably a pangolin in a dung sample 

(Kuroda, Suzuki, & Nishihara, 1996). Hicks (2010) presented possible 

evidence gathered by other researchers of pounded tortoises in the Maiko 

Forest, eastern DRC, although this cannot be considered conclusive. 

So far, no evidence of monkey hunting has been found in Bili-Uéré or 

Ituri. Throughout their range in Africa, wherever chimpanzees and red 

colobus (Piliocolobus spp.) are sympatric, the apes hunt the monkeys, 

preferring them to all other prey (Boesch et al., 2002). We found no red 

colobus at Bili or any of the other forests surveyed north of the Uele River 

(Hicks, 2010), but they were present in most of the forests surveyed south 

of the Uele, as well as at Ituri. Clearly it would be premature to claim that 

monkeys do not make up a part of the chimpanzee diet in northern DRC. 

To date the only primate prey observed to be handled (cf. Hirata, 

Yamakoshi, Fujita, Ohashi, & Matsuzawa, 2001; Cibot, Sabiiti, & 

McLennan, 2017), if not consumed, by the chimpanzees of northern DRC 

is the galago described in this chapter. Chimpanzees prey on galagos in 

Fongoli with the use of tools (Pruetz & Bertolani, 2007, Pruetz et al., 2015) 
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and, rarely, without tools at Gombe (O’Malley, 2010) and Ngogo, Uganda 

(Watts & Mitani, 2015), but predation on nocturnal strepsirhines is 

otherwise unusual behaviour for the species (McGrew, 1992). 

Although chimpanzees at a number of sites have been observed 

behaving aggressively toward leopards, our observation of the 

consumption of a leopard at Bili-Gangu is the first observation, to our 

knowledge, of a free-living chimpanzee feeding on a big cat. We do not 

know how the Ituri Forest chimpanzees came to be in possession of the 

okapi leopard-kill, i.e., whether they stole it from a stash in a tree, found it 

on the ground, or perhaps even chased the leopard away from it. What is 

clear, though, is that within 24 hours of a leopard killing the okapi, two 

adult male chimpanzees had commandeered the carcass and appeared to be 

feeding on its brain. 

Chimpanzees only rarely scavenge or pirate kills made by baboons or 

(possibly) leopards (e.g., Hasegawa, Hiraiwa, Nishida, & Takasaki, 1983; 

Goodall, 1986; Muller, Mpongo, Stanford, & Boehm, 1995; Watts, 2008). 

They are generally not known to scavenge the remains of larger mammals, 

which makes our report of the possibly scavenged or pirated okapi carcass 

at Ituri particularly notable. Cibot et al. (2017) described two cases of 

chimpanzees handling small dead animals without consuming them in 

Bulindi, Uganda; however, it was unclear if the chimpanzees had found the 

carcasses already dead or had killed the animals themselves. 

Even after decades of study at several long-term field sites, 

chimpanzees continue to hold surprises. Although predation on tortoises, 

galagos, and pangolins is not unprecedented, the consumption of a leopard 

has not been seen before in this species. At Bili-Gangu, it is impossible to 

know whether the chimpanzee scavenged or killed the leopard, although 

LF’s interpretation favours the latter. Even more questions are raised by 

our observation of Ituri chimpanzees in possession of an okapi clearly 

killed by a leopard. Until now, possible evidence of chimpanzees pirating 

carcasses from leopards has been only circumstantial (Hasegawa et al., 

1983), and the apes usually ignore the carcasses of larger mammals (see 

Watts, 2008, for a review). Such an observation undermines a proposed 

key difference between chimpanzees and our early bipedal ancestors: the 
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idea that chimpanzees fail to take advantage of carnivore kills as a 

potential food source, which has been proposed as an important dietary 

shift in hominins (Shipman, 1986; Moore et al., 2017). Although in general 

chimpanzees target smaller mammals such as duikers and monkeys, their 

presence at the carcass of this juvenile okapi raises the possibility that at 

least some populations may include larger prey in their diets, possibly 

pirated from carnivores. 

In northern DRC, chimpanzees frequently sleep in ground nests 

(Hicks, 2010; Hicks, Kühl, et al., 2019), which could potentially make 

them more vulnerable to leopards and other carnivores. The chimpanzees 

of northern DRC may have in some sense turned the tables on leopards, 

which are, in other chimpanzee populations, known predators. This may 

explain why in this population, the apes appear to be unafraid of nesting on 

the ground (Hicks, 2010). For the moment, though, these intriguing 

observations raise more questions than they provide answers. Further 

studies of this large and widespread population are required in order to 

understand how they fit into our developing understanding of chimpanzee 

behavioural variation. 
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