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Preamble 
 
 Before investigating the proposed cultural traditions of the chimpanzees of the 
northern Democratic Republic of the Congo (The DRC), in this chapter we give a general 
overview of the distribution of these apes across the landscape, and what is currently known 
about their morphology and behavior. The chapter will be divided into four sections: 
Morphology and Genetics; Distribution and Density; Tree-Nesting Behavior; and Feeding 
Habits. 
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Section 1 
 

What exactly are the Bili apes? 
Morphology and genetics: A brief review of what we know 

 
 

 
 

 
 
Figure 1. Does this Gangu male have a crested skull? 
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 As detailed in Chapter 1, the Bili apes were revealed unequivocally by genetic tests to 
be Eastern chimpanzees, Pan troglodytes schweinfurthii (Young, 2004; Institute for 
Biodiversity and Ecosystem Dynamics, University of Amsterdam, Hans Breeuwer, 
unpublished data). Their genotype is nested near the branch point from which several clades 
of P. t. schweinfurthii radiate (Gagneux, 2001). We can now rule out that a relict population 
of gorillas exists in the Bili-Uele area, at least in the area in which we surveyed. However, the 
possibility cannot be excluded that the Bili apes might be morphologically distinct from other 
populations. Groves (2005) argues for this possibility based on his measurements of 28 skulls 
of both sexes. At least one Bili skull has been found with a sagittal crest (Chapter 1). Figure 1 
shows a screen-shot of a male Bili ape in the Gangu Forest possibly bearing a sagittal crest. 
 Groves’ argument centers on morphological differences in skull proportions, which he 
considers to be pronounced enough to warrant reclassifying the North Central Congolese 
chimpanzees as a different subspecies from East African chimpanzees (Groves, 2005). 
Specifically, Groves reports that chimpanzee skulls from the Oubangi, Uele, and Ituri districts 
in DRC (he refers to this as the northwest population) have larger skulls, longer faces, and 
broader braincases and zygomata than the southeast population (chimpanzee skulls from 
Maniema, Uganda, and Marungu); the latter have smaller skulls which are relatively wide 
across the orbits and muzzle, with a long palate. Groves argues that these two populations are 
as phenotypically different from one another as either population is from P. t. troglodytes. He 
thus recommends renaming the eastern population in Uganda, Rwanda, and Tanzania P. t. 
marungensis. P. Gagneux (pers. comm., 13April 2010), however, claims that from analysis of 
the mitochondrial DNA, there is no genetic basis for separating them out as a new subspecies. 
He questions as well whether the schweinfurthii / marungensis clade should not be subsumed 
into a more variable Central/Eastern sub-clade (i.e., a very recently-evolved subset of P. t. 
troglodytes) (Gagneux 1999), which would render the schweinfurthii / marungensis debate 
moot. Groves (2005) maintains that the morphological differences between the northwest and 
southeast populations are real, and that these must be indicators of substantial differences in 
nuclear DNA. If his taxonomy is correct, then the Bili population would be the first of P. t. 
schweinfurthii to be studied, as East African chimpanzees would be reclassified as P. t. 
marungensis. 
 Regarding some exaggerated claims that have put forward by the press (i.e. Young, 
2004; Walton, 2003), morphologically the Bili apes are clearly chimpanzees and not gorillas 
or gorilla-chimpanzee hybrids. The young, like other chimpanzees but unlike gorillas or 
bonobos, have large ears and white faces. The size of Bili adult males is nowhere near as large 
as gorilla males, and females, unlike gorillas, have sexual swellings. Behaviorally, they are 
also clearly chimpanzees: tree-drumming, tool-use, no chest-beating or charges by adult 
males, etc. These apes do not howl at the moon, as has been repeatedly claimed. However, it 
cannot yet be ruled out that these chimpanzees may be larger than normal, in particular the 
males, as Grove’s (2005) skull measurements seem to indicate. We have found dung samples 
up to 17 cm in circumference, along with a 30 cm footprint, although the other footprints we 
measured were smaller. 
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Section 2 
 

Distribution and density: 
How many chimpanzees exist in the Bili-Uele region? 

 
Introduction 
 
 With chimpanzee populations in decline across Africa (Walsh et al., 2003; Campbell 
et al., 2008; Chapter 6), it is crucial that we develop the means to accurately map the species’ 
distribution and make precise estimates of abundance, in order to monitor their numbers and 
decide where to best allocate scant conservation resources. However, such efforts are often 
rife with error: according to Oates (2006), first estimates of chimpanzee population sizes tend 
to underestimate numbers, leading to overly-pessimistic prognoses. He concludes that 
chimpanzees, while certainly endangered, are considerably less so than gorillas and 
orangutans, and in some areas have a real chance of surviving in sizable numbers if the proper 
conservation measures are taken. Unfortunately, accurate data on population numbers are 
absent from the majority of chimpanzee populations (Oates, 2006). Nowhere is this more the 
case than in The Democratic Republic of the Congo (DRC) (Varty, 2005: page 333), where 
large stretches of potential chimpanzee habitat have never been surveyed. As this country is 
probably home to nearly half of the world’s remaining chimpanzees (Butynski 2001), 
achieving a better understanding of the distribution and density of the apes in this region 
should be a top priority.  

The perils of mapping chimpanzee distribution using insufficient information can be 
seen in maps created by Butynski (2001, 2003) and Varty (2005: p. 334). According to these 
maps, a puzzling gap exists in northern DRC between the Uele River and the Mbomu River 
bordering the Central African Republic (CAR), signifying a supposed lack of chimpanzees, 
with the exception of a small spot in the middle (apparently representing Bili). Considering 
that chimpanzees are claimed by the same authors to be present across a large expanse of 
eastern CAR to the north, in some areas without confirmed sightings, this gap is an unlikely 
one. In order to fill this gap, we undertook extensive surveys in northern DRC with the 
objectives of 1) determining the distribution of chimpanzees in this area, and 2) estimating 
their population size and density.  

 
Methodology 
 
 Surveys were divided into line transects (160 km walked in three parallel lines of 
approximately 55 km each in the Bili-Gangu region) and 2459 km of forest walks (informal 
surveys carried out in the process of searching for chimpanzees) (In Chapter 1, Table I, we 
present more details of individual survey regions). The basic methodology of the forest walks 
is described in Chapter 1 under the section ‘Survey methodology’. Transect methodology is 
described below. �
Transects 
 Between March and July 2005, during the end of the dry season and the first part of 
the rainy season, Thurston Hicks (TH) conducted an extensive line transect survey of the 
forests and savannas to the northwest of Bili, with the primary goal of achieving an estimate 
of chimpanzee (P. t. schweinfurthii) densities across the region. Line transects are commonly 
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used to determine the density of animals, by counting either individual animals or their 
indirect traces, such as dung, tracks, and, in the case of great apes, night nests (Plumptre & 
Cox, 2005). 

When using nests found on line transects to estimate the population size of great apes, 
the researcher estimates the total number of nests in an area from the number of nests 
observed from the transect (Brugière et al., 2001). A key assumption is that all nests directly 
on the transect line are detected and that the probability of detecting a nest decreases with the 
distance from the line. By measuring the perpendicular distances to nests or to the center of 
nest groups from a line transect, it is possible to derive an effective strip width, which extends 
to the point at which as many nests are missed by the observer as are detected. Density is then 
calculated by dividing the number of nests or nest groups recorded by the effective strip width 
by the transect length (Whitesides et al., 1988). Detection probabilities can vary with forest-
type, observer, season, and the species under study. Observations of nests or nest sites can be 
used in the place of observations of the nest-makers themselves as long as accurate measures 
of nest decay rate and nest production rate can be obtained (Tutin & Fernandez, 1984). 

We selected transects as randomly as possible given our logistical situation. TH 
selected a random starting point for the first transect 1.5 km north of Camp Louis; the other 
two transects were cut four and eight km to the south of this, respectively (Figure 2). A total 
of 160 km of line transects were cut over the study area by team leader Makassi and the eight 
cutters under his charge. Makassi used a compass and a GPS and was instructed to follow a 
straight line going east or west, and not to deviate around dense vegetation. In order to 
discourage elephant poachers from following our transects into the Gangu Forest, sections in 
the savanna and savanna woodland were marked with stakes which were later removed; also, 
some stretches in the forest were only lightly-cut and marked with flagging tape, also later 
removed. Transects were cut and walked from east to west between Camp Louis and Gangu, 
but west to east from Camp Louis towards the road. The eastern border of the three transects 
was the road connecting Bili to Adama through Baday. The western border of the transects 
was located approximately 55 km to the west, in deep forest. The transects cut through 
cultivated fields, savanna, savanna woodland mosaic, and swamp and primary forest. East of 
Camp Louis, much of the forest was disturbed, and we encountered a number of currently-
occupied or abandoned fields. To the west of the savanna belt, the Gangu Forest showed 
almost no signs of human presence. A separate survey team consisting of TH and four 
experienced Azande observers followed the recently-cut transects looking for chimpanzee 
nests, and also for direct or indirect signs of chimpanzees. Traces of other large mammal 
species including humans were also recorded. The survey team usually followed several days 
to a week behind the cutting team. In most cases the survey team was able to follow the 
cutting team within 1 or 2 weeks of cutting, although for an approximately 5 km stretch of the 
northernmost transect in the Gangu forest, we were unable to follow it until over a month after 
it was cut. When chimpanzee nests were spotted from the transect, the following details were 
recorded: age of nest, tree species of nest tree, perpendicular distance of the nest from the 
transect line (measured with a Topofil device), and whether it was a ground or a tree nest. 
After spotting all nests visible from the transect (and marching ahead 20 m from the last nest), 
the team controlled approximately 20 m on each side of the transect to look for nests not seen 
from the transect, for which the same data was gathered. 
 Due to the remoteness of some of the forests surveyed, all team members except for 
the first spotter started off carrying backpacks full of food and supplies, which became lighter 
the further into the forest we progressed (we brought along two porters who did not spot for 
nests to carry the heaviest loads). It cannot be ruled out that the larger loads might have made 
spotting more difficult, but it is likely that this was balanced out by the increasing degree of 
fatigue felt by the team members by the time the loads had lightened. 
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Figure 2. Map showing the routes of the three transects in relation to roads and human settlements, 
along with nest sites. Dark green = forests, purple = savannas, light green = human-disturbed regions 
(including plantations, roads, villages and towns). The ‘road’ leading from Pangali to the Gangu Forest 
has become an overgrown footpath. During the colonial period it led to the now-extinct forest village 
of Gitambo. The vertical white slashed bar represents the eastern edge of the Gangu Forest where it 
meets the savanna. The Landsat ETM+ image files date from 2000 and were downloaded from GLCF 
(Global Land Cover Facility, http://glcf.umiacs.umd.edu). Data for rivers, roads, borders, and other 
geographical features were acquired from Le Référential Géographique Commun (2009) at 
http://www.rgc.cd. 
 
 
DISTANCE 
 We used the DISTANCE program Version 6.0 (Thomas et al., 2009), which was 
designed specifically for the estimation of population densities using line transects. 
DISTANCE calculates the effective strip width of a transect by fitting a detection function to 
the measured perpendicular distances (Buckland et al., 1993). Out of the several available 
functions, a half-normal curve with cosine series expansions was selected, and the Akaike 
Information Criterion was used to select the model that best fit the data (Buckland et al., 
1993). 

In this study, we used for the analysis only nests spotted from the transect line, and not 
those found when searching for nests off the transect. We did not include ground nests in the 
analysis, due to the obvious bias against spotting them at any distance from the transect. We 
estimated density from individual nests as opposed to nest groups. Because ape nests tend to 
be clustered into groups, using individual nests to calculate density violates the statistical 
assumption that detections on a line are independent (Buckland et al., 1993). However, the 
methods are robust to this violation (L. Thomas, pers. com., 2 March, 2010).  
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 Because one of the primary goals of the transect survey was to explore an unknown 
forest, we limited the number of transects to the three lines that gave us access to the forest. 
This small number of transects, however, leads to the problem of a sample-size bias, which 
might cause an unmanageable increase in the variance (Buckland et al., 1993). In order to 
combat this, we split our three transects into 160 segments of 1 km each, with 94 segments 
across the Camp Louis Forest / Savannas and 66 segments in the Gangu Forest. All map work 
was conducted using the Arc GIS 9.3 program (ArcGIS 9.3 2008). 

In order to calculate the total survey area, considering both transects and forest walks, 
we connected each of the outer-edge survey points with straight lines on our Arc-GIS map 
and determined the area in km² within the resulting polygon. We did this in several steps. 
First, we used only the outer points of our major surveys, separating the areas covered on each 
side of the Uele River, to create the most conservative and precise map of our ‘area of 
knowledge’. For the next step, we included Monga, a North Uele forest that was surveyed 
briefly for chimpanzees by our field assistants. The line connecting Monga to the Bili forests 
nearly encompassed Nabolongo Island, which has been surveyed by David Greer. Including 
Monga greatly extends the survey area to the north of the Uele River. Finally we measured the 
area of the polygon created using the outer survey points of the entire region, considering both 
sides of the Uele River together inside the over-arching region. 
 
Extrapolation from transect densities to overall densities 

Although we attempted to conduct a nest-decay rate study, due to the small sample 
size and irregular visits (see Appendix I for the raw data), we did not use these decay rates in 
the estimation of chimpanzee numbers in our study area. Instead, we used a different method 
to convert density of nest sites to density of weaned individuals (see the following paragraph). 
A look at the raw data does however suggest that ground nests decay faster than tree nests in 
the Bili Forest. 
 For the Camp Louis-Gangu area, we calculated chimpanzee nest encounter rates from 
our 160 km of line transects. In the same area, we also conducted 1475 km of forest walks. 
Because we also conducted forest walks in other forests where we did not conduct line 
transects, both to the north and south of the Uele, we can use the results of the transects as a 
baseline to extrapolate from the Camp Louis-Gangu forest walk encounter rates to other 
forests. The end goal is to come up with an overall estimate for chimpanzee numbers across 
the survey region. This can only be considered a very rough, ‘ballpark’ estimate which will 
need to be confirmed with future line transect surveys. 
 To make our extrapolation, we simply assumed the same densities of chimpanzees in 
non-transected forests as we had calculated with DISTANCE for the transected forests of 
Camp Louis and Gangu. Because the encounter rates on forest walks in the non-transected 
forests were much higher than those found on forest walks in the Gangu and Camp Louis 
Forests, if anything we are likely underestimating the number of nests in these other forests; 
thus we are being conservative. In order to convert nest encounter rates to density of weaned 
chimpanzees, we followed the recommendation of Plumptre et al. (2010): the relationship 
between encounter rates of nests and known chimpanzee densities in Uganda (chimpanzee 
density = 0.471 X encounter rate of nests) can be used to correct encounter rates in DRC. 

The four major problems with this approach are: 1. We are using Plumptre & Cox’s 
(2005) Ugandan conversion factor from nest encounter rates to chimpanzee numbers, and this 
is likely inaccurate due to probable differences in nest production and decay rates between the 
two regions; 2. By excluding ground nests from the density calculations we are probably 
underestimating the size of the chimpanzee population; 3. It is not clear if the likelihood of 
spotting chimpanzee nests during forest walks (in particular when looking for chimpanzees) is 
comparable to spotting them on transects; and 4. The forest-type to the south of the Uele 
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differs from that to the north (there is more continuous forest, and no savanna), thus making a 
comparison between forest walk encounter rates questionable. Nevertheless, for the purposes 
of this chapter we will attempt to come up with a rough estimate of the number of 
chimpanzees in the Bili-Uele region. 
 
Results 
 

In total, we walked 2,299 km of forest walks looking for chimpanzee nests on both 
sides of the Uele, and another 160 km of transects in the Bili-Gangu area north of the Uele. 
To the north of the Uele we walked 1,793 km of forest walks and 160 km of transects. We 
walked 506 km of forest walks south of the Uele, and no transects were walked there (the 
total for North Uele forest walks given here is slightly different from the total presented in 
Table I, Chapter 1 because some of the surveys conducted by field assistants, such as the one 
at Monga, were not included here). 

The polygons in Figure 3 show the approximate size of the surveyed area. We 
connected the outermost points of our survey to give us a rough measure of the area we had 
covered. Figure 4 shows the polygon created by linking up the outermost points of our line 
transects in the Bili / Gangu Forests. 
 The area inside the polygon representing the core area of our North Uele surveys 
encompassed Bili, Zapay, and Gbangadi, and covered 10,767 km². It is represented in Figure 
3 as the easternmost division of the North Uele polygon. By including Monga, which was 
surveyed for chimpanzees briefly by field assistants Seba Koya and Olivier Esokeli, we 
increase the size of our North Uele survey area to 23,885 km². To the south of the Uele, the 
polygon created by linking our outermost survey points encompasses an area of 21,425 km². 
The entire area taken together, connecting all outer points and combining the North and South 
Uele, encompasses 55,163 km² (this latter figure takes the entire region as a unified whole and 
includes areas that were not included inside the polygons of Figure 3). This can be divided 
into continuous areas on the north side of the Uele (30,487 km²) and on the south side (24,675 
km²). We consider this to be the outer limits of our survey area. 
 A map of all of our surveys is presented in Figure 5, including forest walks and 
transects, with the nest sites that we found on them. Figure 6 focuses on the three line 
transects, and includes representations of aggregations of the individual nests that we found 
on them. As is clear from Figure 5, we found chimpanzees everywhere we searched for them. 
It was rarely necessary to explore further than one kilometer from the road to encounter 
abundant chimpanzee nests, except near big cities. In the Lebo area we found a nest 11 m 
from the heavily-traveled main road. Chimpanzee nests were found within 4 km of Bili, and 
within 13 km of major cities such as Bambesa and Buta. Tables I and II show the number of 
nests found per region and per km walked on transects and on forest walks.  
 
Habitat type 
 The North Uele region that we surveyed was composed of a mix of savanna, savanna 
woodland, gallery forest, disturbed and regenerating forest, and primary forest (Figure 5). The 
South Uele region, on the other hand, had almost no savannas or savanna woodlands, and was 
composed mostly of disturbed and regenerating forest as well as primary moist tropical forest. 
Of our 99 km of transects in the Camp Louis region, approximately 30 km (30%) passed 
through savanna and savanna woodland-dominant habitat. Only about 1 km of savanna / 
savanna woodland was walked in the Gangu Forest, out of 61 km walked (2%).  
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Figure 3. Map showing the polygon created by connecting the outer points of the surveys on the Arc-
GIS map, representing the area covered by the surveys. The North Uele polygon is further divided into 
the area in which the majority of surveys were concentrated (to the east, encompassing Bili and 
Zapay), and a larger area encompassing our brief survey at Monga. Data for rivers, roads, borders, and 
other geographical features were acquired from Le Référential Géographique Commun (2009) at 
http://www.rgc.cd. 
 
 
DISTANCE analysis  
 Table I shows the encounter rate for chimpanzee nests found on the transects in the 
Bili and Gangu Forests. The estimated density of weaned individuals was 2.45 times higher in 
the Gangu Forest than in the Camp Louis Forest. We estimated the number of weaned 
chimpanzee individuals across our total survey area by multiplying the area in km² of the 
target area by the known density (1.15 individuals per km²) of chimpanzees in the transected 
areas, assuming that the densities were equal everywhere. We feel that we are justified in 
making this assumption because, as can be seen in Table II, the nest encounter rates on forest 
walks south of the Uele were several times higher than those at Gangu or Camp Louis, where 
we conducted our transects. Although we cannot be sure that encounter rates are indeed that 
much higher to the south, we can be fairly sure that they are at least as high. Indeed, we are 
most likely seriously underestimating the number of chimpanzees in the forests to the south of 
the Uele River. 
 If we consider only the 32,192 km² region encompassing our survey points, we 
calculate that as many as 37,020 chimpanzees inhabiting these forests (Table II), based on a 
density of 1.15 chimpanzees / km². This is nearly double the estimate made by Plumptre et al. 
(2010) for the same area using our data (21,000 chimpanzees), based on the assumption of 
0.60 / km² density of chimpanzees across the entire area.  
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Figure 4. Map of the transected areas divided into two regions, the Camp Louis Forest / Savanna and 
the Gangu Forest. The dividing line is represented as a vertical bar, and follows roughly the eastern 
edge of the Gangu Forest where it meets the savanna. The Landsat ETM+ image files date from 2000 
and were downloaded from GLCF (Global Land Cover Facility, http://glcf.umiacs.umd.edu). Data for 
rivers, roads, borders, and other geographical features were acquired from Le Référential 
Géographique Commun (2009) at http://www.rgc.cd. 
 
 
 Our estimate increases to 63,436 if we assume the same densities of chimpanzees 
across our 55,162 km² ‘area of knowledge’. This number represents more chimpanzees than 
probably exist in all of West Africa (Butynski, 2003). Considering that we have omitted 
ground nests from the calculations, which make up a considerable proportion of total nest 
numbers (Chapter 5), it is likely that we are underestimating chimpanzee densities by as much 
as 10%. In addition, as mentioned above, encounter rates were actually much higher in the 
southern forests, so by any measure our estimate is an extremely conservative one. 
 Chimpanzees might be expected to live in higher densities to the south of the Uele 
River than to the north, due to the lack of savannas and continuous moist tropical forest in the 
south. Therefore, as we said above, it is probable that by basing our extrapolation on the 
transects conducted to the north of the Uele, we are underestimating the size of the South Uele 
chimpanzee population. However, there is also a much higher human population density to the 
south, a larger number of towns and cities, and a very active bushmeat trade (Chapter 1; 
Chapter 6). The factors may thus balance each other out. More detailed estimations of northern 
DRC chimpanzee population numbers, and a more precise division of our transects and forest 
walks into separate habitat types (i.e., savanna, savanna woodland, and forest) will be 
accomplished in a future paper. 
 Chimpanzee densities may vary across our study region due to factors such as 
percentage of savanna vs. forest, and amount of human disturbance, but they seem to be 
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considerably higher than the average chimpanzee densities reported in other areas of the 
northern DRC [Hall et al. (1998) estimated that there were 0.4 weaned chimpanzee 
individuals per km² in Kahuzi-Biega, and 0.11 in Kasese; Omari et al. (1999) estimated 
similar densities of chimpanzees in the Itombwe Massif; Thomas (1991) estimated a density 
of 0.8 weaned chimpanzees per km² in the Ituri Forest]. The existence of such a potentially 
large number of chimpanzees remaining in the northern DRC is encouraging, but as we will 
see in Chapter 6, the conservation community must move quickly to protect these apes before 
the opportunity is lost. 
 
Distribution of chimpanzees across the northern DRC 
 We have used data from our surveys and from other sources to pinpoint the areas in 
the northern DRC where chimpanzee presence has been confirmed in the past 10 years 
(Figure 7). These are also the only areas to our knowledge where chimpanzee surveys have 
been carried out in the region. Encouragingly, in northern DRC there is no place where 
chimpanzees have been searched for where they have not been found (with the exception of 
the area immediately surrounding Kisangani). 
 
 

 
 
Figure 5. Map showing all nest sites in the context of our forest walk and transect routes. In addition, 
chimpanzee nests found on the Nabolongo Island by David Greer are highlighted. Dark green = 
forests, purple = savannas, light green = human-disturbed regions (including plantations, roads, 
villages and towns). The Landsat ETM+ image files date from 2000 and were downloaded from GLCF 
(Global Land Cover Facility, http://glcf.umiacs.umd.edu). Data for rivers, roads, borders, and other 
geographical features were acquired from Le Référential Géographique Commun (2009) at 
http://www.rgc.cd. 
 
 

Nabolongo 
Island nests 
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Figure 6. Map of the Bili – Gangu study region showing the routes of the three parallel transects and 
nest sites. Dark green = forest, light green = human disturbance (roads, towns, and villages), purple = 
savannas. The transects began at the Bili – Baday road. Villages are indicated by red houses, and 
Camp Louis is indicated with a white house. White circles represent clusters of chimpanzee nests. In 
order to make the map readable, chimpanzee nest sites falling within close proximity to one another 
were aggregated into groups. The smallest white circles represent one nest; the larger the circle, the 
bigger the aggregation of nests. Although they were not used in density analysis, ground nests were 
included in this map. The transects’ eastern borders are the edge of the road (the light green area 
running from Bili through Baday) and the west borders are found at the last nest sites to the west. The 
Landsat ETM+ image files used to make this map date from 1999 and were downloaded from GLCF 
(Global Land Cover Facility, http://glcf.umiacs.umd.edu). 
 
 
 

Outside of our main study area, chimpanzees and their nests were documented by field 
assistants Seba Koya and Olivier Esokeli at Monga (near Bondo), to the far west of the map in 
Figure 5, and in 2008 David Greer documented chimpanzee nests (Figure 8) on the 
Nabolongo Island in the center of the Mbomu River, which separates the DRC and the CAR 
(D. Greer, pers. com., 19 October 2009). Greer considered it likely that these chimpanzees 
originated from the DRC side, as the river channel was shallow to the south but deep and un-
crossable to the north. According to local sources interviewed by Greer in the Nabolongo area 
and by TH in Zemio, chimpanzees are present on the DRC side of the Mbomu River but 
absent on the CAR side. Greer also confirmed the apes’ presence in the Zemongo region in 
the CAR, to the northeast of Zemio. 
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Table I. Density and population size estimates of chimpanzees based on sleeping nests found on the 
transect surveys of the Bili-Gangu forests. Because ground nests were less likely to be spotted from 
the transects, they were excluded from the analysis. Included are only tree nests spotted from the 
transects, not nests found controlling off it. 
 
Region Area km² Km walked No. nests No. nests with 

truncation 
AIC1 ESW2 

Overall 473.1 160 397 388 1231.49 14.54 
Camp Louis 284.7 99 162 154 474.72 13.56 
Gangu 188.4 61 235 235 1491.20 15.03 
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Overall 83.41 (61.05-
113.95) 0.16 2.43 (1.79-

3.28) 
Half-

normal 28 1.15 (0.84-1.55) 544 (397-733) 

Camp Louis 57.40 (38.76-
85.01) 0.20 1.56 (1.07-

2.26) 
Half-

normal 28 0.74 (0.50-1.07) 211 (142-305) 

Gangu 128.16 (82.75-
198.48) 0.22 3.85 (2.51-

5.87) 
Half-

normal none 1.81 (1.18-2.77) 341 (222-522) 
1Akaike’s Information Criterion. 2Effective strip-width. 3This estimate is based on the relationship 
between nest encounter rate and density found in Uganda (Chimpanzee density=0.471 x encounter rate 
of nests) (Plumptre & Cox, 2005). Because the environmental conditions at Bili differ from those in 
Uganda (drier and more seasonal), and thus the nest decay-rates may differ, this can only be 
considered a crude estimation. 4The estimates for the number of weaned individuals for Camp Louis 
and Gangu do not add up exactly to the overall total, due to differences in the parameters of the 
models used in the analyses.  

 
 
 
Jonas Eriksson (pers. com., 19 April, 2009) informed us that in his travels west of 

Bondo in 2002 surveying for chimpanzees, he found five chimpanzee ground nests in the 
Wapinda area south of the Uele River approximately 200 km west of Bondo (Wapinda’s 
waypoint is N 3°40'67” N, 21°59'36”E, and the site was approximately 30 km to the 
southwest of this). Hart (in Plumptre et al., 2010: Figure 3.4) has confirmed the presence of 
chimpanzees in forests further west of Wapinda prior to 1995. 

Turning to the heavily-forested region just south of our study region between the 
Itimbiri / Rubi River and the Aruwimi River (Figure 7), the survey team of Hart (2007) 
documented chimpanzee nests throughout the Rubi-Tele Domaine de Chasse. Whether or not 
chimpanzees still survive in the forests between the Aruwimi River and Kisangani is unknown 
and will require surveys. While stationed in Kisangani in 2008 and 2009, JS received reports 
of chimpanzees still inhabiting the forests 30 km north and 50 km southeast of this large city. 
Multiple local sources told him that, north of the Congo River, free-living chimpanzees could 
be found within 50 km in all directions of Kisangani. However, TH noticed at roadside stands 
on his trips back and forth between Kisangani and Banalia (a city on the Aruwimi River) a 
complete absence of any mammals larger than rodents being sold as bushmeat. This was in 
strong contrast to the large quantity of monkey carcasses, chimpanzee orphans, and leopard 
and okapi skins he saw on the highway between Banalia and Buta (Chapter 6). The  
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Table II. Number of nests found on transects and recces per km walked and extrapolated 
numbers of chimpanzees across the region. 
 
Locality Km 

walked 
No. 

nests 
on 

forest 
walks 

Forest 
walk nest 
encounter 

rate 

Extrapolated 
(from Gangu 
only) density 

of 
chimpanzees 

per km² 

Extrapolated 
(from Camp 
Louis and 
Gangu) 

density of 
chimpanzees 

per km² 

Area of 
region 

surveyed 
(km²) 

Estimated no. 
chimpanzees 

(area surveyed 
x 1.15) 

North Forest walks 
Camp Louis / 
Gangu ¹ 

1475 519 0.35 - - - - 

 Forest walks 
Camp Louis 

1179 339 0.29 - - - - 

 Forest walks 
Gangu 

296 180 0.61 - - - - 

 All surveyed 
regions 

1953 - - - - 10,767 12,382 

 Total 
(extrapolation 
including non-
surveyed 
regions) 

1953 - - - - 30,487 35,060 

South Surveyed 
regions 

506 839 1.65 4.89 5.43 21,425 24,639 

 Total 
(extrapolation 
including non-
surveyed 
regions) 

506 839 1.65 4.89 5.43 24,675 28,376 

Total 
North 
& 
South 

Surveyed 
regions 

2459 1714 - - - 32,192 37,020 

Total 
(extrapolation 
including non-
surveyed 
regions) 

2459 1714 - - - 55,162 63,436 

¹ Nest encounter rate in other North Uele forests (not at Gangu or Camp Louis), including Zapay and 
Bili South, was almost twice as high as at Gangu, 1.12 nests per km walked. Extrapolating from 
Gangu’s transect densities would mean that density of chimpanzees in these other North Uele forests 
was 3.32 per km². 
 
 
implication is that larger mammals have been hunted out of these heavily-mined forests. A 
local hotel-owner in a large town just north of Banalia told TH that it would be necessary to 
travel 50 km from either side of the road to encounter even monkeys. Local sources in Aketi 
told TH that much of the forest south of Rubi-Tele was infested with mining camps and had 
been heavily-hunted by nomadic Bangalema people. 

Varty (2010, see map on page 334) provides evidence for the presence of chimpanzees 
in the savanna-dominant region near Garamba on the northeastern border of DRC. 
Considering that, in northern DRC, chimpanzees were found almost everywhere we looked 
(given the bias that we were actively searching for them), it is likely that the apes form a 
continuous population extending across northern DRC up to the border with CAR. This of 
course needs to be confirmed with further surveys. Over-flights in 2004 and numerous reports 
heard by TH from the Bili and Buta authorities in later years confirmed the presence of large 
numbers of Mbororo cattle-herders in the region east and northeast of Bili. According to 
Africa Inland Mission pilot Ron Pontier (pers. com., 10 August, 2004), these areas were  



 

107 

 
 
Figure 7. Map showing areas where chimpanzee presence has been confirmed within the past 10 
years, indicated by green circles. The red polygon encompasses our study region. Data for rivers, 
roads, borders, and other geographical features were acquired from Le Référential Géographique 
Commun (2009) at http://www.rgc.cd. 
 
 

 
 
Figure 8. A chimpanzee tree nest found by David Greer on Nabolongo Island (photograph courtesy of 
David Greer). 
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pristine until just a decade ago and full of elephants and other mega-fauna (he once witnessed 
a large chimpanzee on these savanna from the air). When in August 2004 we flew over the 
savanna region between Arua, Uganda and Zemio, CAR, we saw no wildlife but numerous 
cattle trails and hundreds of Mbororo and their cattle. The effects of the presence of so many 
of these Mbororo, as well as more recent invasions by the Lord’s Resistance Army from 
Uganda, on the chimpanzees in the region is unknown. 

Based on our results, we can be confident that – contrary to the distribution range of 
northern DRC chimpanzees shown in the maps presented in The World Atlas of Great Apes 
(Varty, 2005: map on page 334), and Butynski (2003), which claim a puzzling gap in the 
species range between the populations of eastern CAR and northern DRC – the apes can be 
found between Zemio and Bangassou in a solid population all the way north to DRC’s border 
with CAR. No gap exists in their distribution between the Uele and Mbomu Rivers (although 
they do appear to be absent from the CAR side just north of the Mbomu River). Butynski’s 
(2003) pan-African estimate of 172,700 – 299,700 chimpanzees did not apparently take into 
account this population of chimpanzees south of the CAR-DRC border between the Mbomu 
and the Uele Rivers (except for a small region around Bili); this means that we can tentatively 
add another 15,000 to 30,000 chimpanzees to his estimated tally (see Table II). This number 
should probably be doubled, given that we also confirmed the presence of chimpanzees in two 
more localities to the west along the border with CAR, giving us 30,000 to 60,000 more 
potential chimpanzees in the Bili-Uele landscape than were thought to exist before. This 
would lead to a total world population of chimpanzees of up to 360,000. Likewise, the total 
population of DRC chimpanzees might be upped to 170,000. As mentioned above, it is likely 
that there are also chimpanzees in the DRC along the CAR border east to Garamba, which 
would add an even greater number of chimpanzees to the total, and highlights the entire 
northern DRC as a crucial region for chimpanzee conservation. These results should not be 
taken to mean a recent increase in chimpanzee numbers in the area (see Oates, 2006 for a 
precaution against making such an assumption), but merely an improvement in our 
knowledge. 

The existence of an interconnected population of chimpanzees capable of exchanging 
genes across a large area is certainly good news. Fragmentation of populations can lead to 
inbreeding and lack of genetic diversity, which can have a deleterious effect on species 
survival (Brook et al., 2002; Ewers & Didham, 2006). We should keep firmly in mind, 
however, that these are all rough estimates, and much more survey work remains to be done. 
In addition, knowing that larger numbers of chimpanzees exist in the area than we had 
thought before should not make us complacent, considering the rapid spread of the bushmeat 
trade into the area (Chapter 6). 
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Section 3 
 

Tree-nesting behavior 
 

 
 

 
 
 
Figure 9. Top: A chimpanzee nest in Gilbertiodendron dewevrei trees, in the Gangu Forest. Bottom: 
A male chimpanzee next to a nest beside a fig tree, the Gangu Forest. 
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Introduction 
 
 Adults of all great ape species and sub-species construct nests in which to pass the 
night (Fruth & Hohmann, 1996). Occasionally there are exceptions: adult male gorillas 
(Gorilla gorilla gorilla) in Central Africa sometimes fail to make night nests, and instead 
sleep on the bare ground. Great apes also sometimes make day nests in which they rest; these 
are usually of much more simple construction than night nests (Fruth & Hohmann, 1996). For 
all species except gorillas, night-nesting in trees is the norm. This makes the Bili chimpanzees 
particularly interesting: across a large geographical area, these apes habitually construct 
ground nests in addition to tree nests. Before we move in Chapter 5 to the topic of ground 
nests, as background we will present a basic description of the tree-nesting behavior of this 
population (Figure 9). 

 
Methodology 
 

During our non-systematic forest walks and also along our 160 km of line transects, 
we constantly scanned the canopy for nests, and always stopped and recorded data on any 
nests that we found. We also scanned the forest floor for ground nests. The following data 
were recorded for each tree nest: age of nest; nest tree diameter at breast height (dbh); forest 
category and forest density; estimated elevation; species and number of trees used in 
construction of the nest; and starting on July 2006, whether or not the nest was covered by 
canopy or open to the sky. Nest age categories were adapted from Tutin and Fernandez 
(1984), and classified as Fresh, Recent, Old, Rotting, and Skeleton. A nest was classified as 
Fresh if the vegetation was green and not wilted, and / or if fresh dung or urine was present. It 
was classified as Recent if the vegetation was dry and beginning to change color; Old if the 
vegetation was dead but the nest was still intact; and Rotting if the nest was beginning to 
disintegrate. We added a fifth category, “Skeleton,” to refer to nests where only the dead 
folded branches were still visible. Nests were counted as belonging to the same site if they 
appeared to be the same age and if they were not separated by more than 20 m. Exact 
measures of nest heights were taken when nests were below approximately 3 m elevation, but 
most nests higher than this were estimated by TH and JS. Corneille Ewango, Jan Wieringa, 
Folkert Aleva, and Marc Sosef at the Wageningen Herbareum identified the plant samples in 
the herbarium complied by JS (Chapter 1). 
 We verified that no systematic bias existed in the estimates of tree nest height made by 
TH and JS. The two observers agreed on nest heights (n = 36) to a high level (Spearman's 
rank correlation: S = 689.01, rho = 0.91, p< 0.001). The difference in measurement between 
TH and JS was tested using paired t-test and no significant difference was found (n =36; t =-
1.2859, df = 35, p =0.2069). The mean of the estimations differed on average only by about 
30 cm (10.1 m versus 10.4). 
 
Statistical analysis 

To summarize signs of human presence, a Principal Component Analysis (PCA) was 
performed on human artifact counts (see Chapter 3 for details). The data matrix was centered 
by subtracting for each column value the mean of the counts, and scaled by dividing each 
column value by the root mean square of the counts. To investigate the relationship between 
distance from roads and human evidence, we also ran a PCA including this factor. 

To test which factors influenced nest height we used a General Linear Mixed Model 
(GLMM Baayen, 2008). Since nests often occurred in groups, we included nest group as a 
random factor. The predictor variables included in the GLMM were NSUele, season, and 
landscape, and the covariates PC1, PC2 (excluding distance from road), distance from road, 
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and forest density. N S Uele refers to the side of the Uele River where a nest was found, and 
Season refers to the dry (December-March) and wet (April-November) seasons. PCA axes 
PC1 and PC2 refer to ‘human hunting disturbance’ and ‘human presence’ respectively (see 
Chapter 3). ‘Forest density’ refers to open, medium-density, and closed forest. ‘Landscape’ 
refers to normal, disturbed, savanna-associated, and wet types (Appendix 5, Chapter 5). All of 
these factors and covariates were included as fixed effects. A variable such as heights of nests 
per nest group is likely to show some spatial autocorrelation, leading to a violation of the 
assumption of independent residuals. To account for this, we explicitly incorporated spatial 
autocorrelation into the model. We achieved this by first running the model as described 
above and deriving the residuals from it. Based on the residuals we derived an autocorrelation 
term, which we then included in the model. Specifically, we determined for each nest group 
the average of the residuals of all other nest groups, whereby we weighted their contribution 
by their distance to the respective nest group. The weight followed a Gaussian function, and 
the weight of the jth residual in the calculation of the average for the ith nest group was 

determined as 
πσ

=
σΔ−

2

250 )/ij(*.

ij
ew , where Δij is the distance between nest groups i and j, and σ is 

the standard deviation of normal distribution. Hence, the autocorrelation term for the ith nest 
group was aci = Σ(residualj * wij) / Σwij), with j being unequal to i. σ was chosen such that it 
minimized Akaike’s information criterion (AIC: Burnham & Anderson, 2002) for the full 
model including all predictor variables and the autocorrelation term. 

Prior to running the model, we square root transformed distance from road and PC1-
minimum of PC1 to achieve approximately symmetric distribution. After that we z-
transformed all covariates to a mean of zero and a standard deviation of one to achieve 
comparable estimates. The determination of p-values for fixed effects in a mixed model is 
currently a matter of debate (Bolker et al., 2008). Here we used a procedure based on Markov-
Chain Monte-Carlo (MCMC) sampling, which is supposedly more reliable than standard t-
tests (Baayen, 2008). From the data set we excluded nests in the landscapes ‘Disturbed’ and 
‘Savanna’, since only very few nest groups occurred in these landscapes. A check for 
colinearity revealed that this was not an issue (largest Variance Inflation Factor, VIF: 1.9; 
average VIF: 1.6; Quinn & Keough 2002; Field 2005), and visual inspection of the residuals 
plotted against fitted values did not indicate severe deviations from the assumptions of 
normally distributed and homogeneous residuals. We repeated the analysis with ground nests 
excluded to rule out that factors influencing whether a nest is built on the ground or not 
confound results for the analysis. 

We ran all of our analyses in R (version 2.9.0; R Development Core Team, 2009). We 
fitted the GLMM using the function lmer of the R package lme4 (Bates & Maechler, 2010) 
and determined the standard deviation for the weight function used for the calculation of the 
autocorrelation term using the function optimize. VIF was calculated using the function vif of 
the R-package car (Fox & Weisberg, 2010). MCMC p-values for fixed effect were derived 
using the function pvals.fnc of the R package languageR (Baayen, 2010). We determined the 
significance of the full as compared to the null model (comprising only the autocorrelation 
term) using a likelihood ratio test (Dobson, 2002) calculated with the R function anova. When 
testing the effect of the full as compared to the null model we kept the random effect and the 
autocorrelation term in the null model. 
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Results and Discussion 
 
Total nest counts and average number of nests per site 

Of a total of 2507 nests found during our study period, 2234 (89.1%) were built in the 
trees (88% of the 1584 North Uele nests, and 91% of the 923 South Uele nests)1. The 
remainder were ground nests, to be described in Chapter 5. Forest-type and density of tree 
nests will be treated in Chapter 5, along with (and in comparison to) ground nests.  

In Figure 10, we compare the average number of nests found per km walked in the 12 
survey regions, including ground nests. The low encounter rate at Camp Louis is likely due to 
the relatively large proportion of savanna in this area, an eco-type in which we never found 
nests. No significant difference was found in number of nests per site north and south of the 
Uele (Table III), either for all nest sites (Wilcoxon rank sum test with continuity correction: 
W = 138224, p = 0.65) or for only those nest sites with tree nests (W = 118020, p = 0.4546). 

 

 
Figure 10. Number of nests found per km walked in the 12 survey regions. 
 
Table III. Average number of nests per site (with and without ground nests). For the measure ‘average 
nests per site without including ground nests’, ground nest sites without tree nests were excluded. 
 
Locality No. nest sites Avg. no. nests 

per site 
(including 

ground nests) 

SD No. nest sites 
(ground nest 
sites without 

tree nests 
excluded) 

Avg. no. nests 
per site (ground 
nests excluded) 

SD 

North of Uele 693 2.29 2.40 620 2.37 2.51 
South of Uele 393 2.34 2.65 371 2.37 2.66 
All forests 1086 2.31 2.49 991 2.37 2.57 

                                                 
1 We excluded from this number six tree nests four nests sites found by our field assistants in the Monga Forests 
west of Bondo. 
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Tree nest height 
We present in Table IV the mean and median heights of all chimpanzee nests for 

which height was estimated across the different study regions. We present the same data in 
Appendix II but with ground nests (all at approximately 0 m elevation) removed. In Figure 11 
we present a histogram showing the range of nest heights, including ground nests. In Figure 
12 we present a box-plot showing the variation in nest heights across the different study 
regions. 
 
 
Table IV.  Mean and median nest heights by study region, including ground nests. 
 
Locality n N / S of Uele Mean Median SD 
Bili-Bili South 100 N 11.10 11.0 5.86 
Camp Louis 656 N 7.09 6.0 5.85 
Gangu 508 N 8.52 8.0 6.07 
Gbangadi 85 N 10.31 10.0 5.68 
Zapay 124 N 10.18 8.0 6.62 
Zaza-Nawege 31 N 8.09 8.0 3.78 
Akuma-Yoko 37 S 13.20 10.0 7.75 
Bongenge-Malembobi 214 S 6.83 7.0 4.37 
Buta-Ngume 69 S 13.32 12.0 5.34 
Leguga 116 S 7.50 7.0 6.92 
Lebo-Mongongolo 162 S 10.01 9.0 5.20 
Mbange E 91 S 9.36 8.5 3.93 
Mbange W 67 S 11.26 9.5 5.47 
Zongia-Lingo 63 S 10.79 9.0 6.51 
Total N Uele 1504 N 8.30 7.0 6.08 
Total S Uele 819 S 9.34 8.0 5.83 
Total 2323 - 8.66 8.0 6.02 
 

 
 

Figure 11. A histogram showing the numbers of nests, including ground nests, separated into 
ascending bins of 2.5 m elevation. The majority of nests in the first column are ground nests (shaded). 
The unshaded nests in this column were tree nests between 0.51 and 2 m high. 
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Figure 12. Box-plot showing the heights of chimpanzee nests, including ground nests, across the 12 
study regions. A box-plot depicts: sample minimum, lower quartile (Q1), median (Q2), upper quartile 
(Q3), and sample maximum; open circles indicate outliers. 
 
 
Principal Component Analysis 

In order to determine which particular aspects of human presence might be influencing 
nest height, we performed a PCA summarizing the direct evidence of human  presence found 
in each region (artifact counts).  This analysis can be found in chapter 3. Here we extend that 
result by incorporating the mean distance from the road, since this factor is also expected to 
be associated with the presence of human evidence. The results are presented in Figure 13 and 
Appendix III. The first axis of the PCA (PC1) explained 30% of the variation, and appears to 
be related to the amount of human hunting disturbance, ranging from non-hunting related 
indicators towards the right (lean-tos,  pets, fields, huts, etc.) to evidence-types that we 
consider to be direct indicators of hunting (snares, bushmeat, hunting camps etc.) on to the 
left. The second axis (PC2) explained an additional 21% of the variation and seems to signify 
other human activities, with high positive loadings for mere human presence as indicated by 
villages, fields, and huts and high negative loadings for forest-related activities such as bird-
hunting and mining. The effect of distance from road is strongly represented in PC1, but not 
in PC2. 
 
Factors explaining nest height 
 The results of the general linear mixed model are presented in Table V. In this 
analysis, distance from road was not incorporated into the PCA but was included as a separate 
covariate. When ground nests were included in the analysis, we found that the predictor 
variables ‘location north or south of the Uele River’ and landscape (forest-type) did not have 
significant effects on nest height. Season had a positive effect, with nest height increasing in 
the wet season. Distance from roads, PC1 (human hunting disturbance, see Figure 14), and 
PC2 (human presence) all had a negative influence on nest height, meaning that chimpanzees 
built their nests lower with increasing distance from the road, and  
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Figure 13. Principal Component Analysis (PCA) of human evidence across the study regions, 
including mean distance from the road.  
 
 
Table V. Results of the GLMM of the effects of seven predictor variables on nest height, (a) including 
and (b) excluding ground nests. HPD95lower and HPD95upper = highest posterior density interval 
lower and upper values. pMCMC = p-value, Markov-Chain Monte-Carlo (MCMC). 
 
 Effect Estimate (HPD95 lower, upper) SE pMCMC 
a. (Intercept) 2.42 (2.33, 2.57) 0.09 0.0001 
 N S Uele (S) 0.12 (-0.08, 0.22) 0.12 0.3728 
 Season (wet) 0.3 (0.13, 0.41) 0.11 0.0001 
 Landscape (wet) -0.021 (-0.13, 0.1) 0.08 0.8612 
 Forest density -0.16 (-0.13, -0.02) 0.04 0.0078 
 PC1 -0.17 (-0.19, -0.04) 0.06 0.0016 
 PC2 -0.19 (-0.03, -0.14) 0.06 0.0001 
 Distance from road -0.18 (-0.28, 0.0001) 0.06 0.0001 
 ac_term -1.4 (0.27, 0.3028) 0.06 0.3028 
     
b. (Intercept) 2.96 (2.91, 3.08) 0.06 0.0001 
 N S Uele (S) 0.19 ( 0.05, 0.26) 0.08 0.0032 
 Season (wet) -0.02 (-0.13, 0.07) 0.08 0.5952 
 Landscape (wet) -0.05 (-0.15, 0.01) 0.06 0.0964 
 Forest density 0.01 (-0.01, 0.07) 0.03 0.089 
 PC1 0.001 (-0.03, 0.07) 0.04 0.418 
 PC2 -0.03 (-0.10, 0.01) 0.04 0.063 
 Distance from road -0.04 (-0.11, -0.01) 0.04 0.0316 
 ac_term -1.32 (-0.1, 0.27) 0.06 0.3264 
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Figure 14. Scatter-plot of PC1 (human hunting disturbance) and its effects on mean nest height. 
 
 
built their nests higher when confronted with high levels of human hunting disturbance and 
human presence. Finally, nests were built at a significantly lower elevation with increasing 
forest density.  

When ground nests were removed from the analysis and only tree nests were 
evaluated, PC1 (human hunting disturbance) no longer had a significant effect on nest height, 
and PC2 (human presence) showed only a trend towards lowering nests. However, location 
north or south of the Uele River gained in explanatory power. South Uele tree nests were 
significantly higher than those to the north, and distance from road continued to be negatively 
correlated with nest height.  

The increase in nest height in the wet season is probably a reflection of the decrease in 
percentage of ground nests during this time (Chapter 5). Significance for Season was lost 
when only fresh nests were analyzed. This was possibly a result of small sample size. 

Distance from road is negatively correlated with evidence for human hunting. In 
addition, with or without ground nests included, increasing distance from road leads to a 
decrease in height of chimpanzee nests. With ground nests included in the analysis, increasing 
levels of human hunting disturbance and also human presence lead chimpanzees to build their 
nests higher, but not when tree nests are considered alone. When ground nests are excluded, 
nests are higher to the south of the Uele River, where hunting pressure on chimpanzees is 
apparently much higher (Chapter 6).  
 In conclusion, it appears that human hunting disturbance and human presence have 
more of an effect on the choice by chimpanzees to construct ground nests (to be detailed in 
Chapter 5) than on the height of their tree nests. Whether ground nests were considered or not, 
however, increasing distance from roads led to lower nest height. 
 



 

117 

Circumferences of nest trees 
 A comparison was made between the circumferences of nest trees north and south of 
the Uele (Table VI). Nest trees to the south had a significantly greater average circumference, 
although the difference in size was extremely small (Wilcoxon rank sum test with continuity 
correction: W = 603876, p < 0.001).  
 
Covered or uncovered by canopy 

Of the 1003 nests for which data was recorded, 805 (80%) were built beneath canopy 
cover. North of the Uele, 247 (70%) of 352 nests were covered and south of the Uele 558 
(86%) of 651 nests were covered. The difference between the two regions was significant (�² 
= 33.87, df = 1, p < 0.001). Of the 898 tree nests, 713 (79%) were covered. North of Uele, 212 
(68 %) of 311 tree nests were covered, and south of Uele 499 (85%) of 587 tree nests were 
covered, a significant difference (�² = 33.96, df = 1, p < 0.001). 

We tested to see whether nests were more likely to be covered during the wet season 
(April to November) than during the dry season (December to March) (the raw data are 
presented in Appendix IV). For the North Uele region (Figure 15), there was no significant 
difference in frequency of covered and uncovered nests used in the wet and dry seasons (�² = 
0.71, df = 1, p = 0.40). However, the same test on South Uele nests revealed a significant 
 
 
Table VI. Average circumference of trees used to construct tree nests, to the north and south of the 
Uele and overall. 
 
Locality n Average circ. (cm) SD Median circ. (cm) 
N Uele 1288 54.46 55.37 38.55 
S Uele 1027 54.77 42.24 43.90 
All forests 2315 54.60 49.96 41 
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Figure 15. Percentage of tree nests covered by overhead canopy by season for N Uele, S Uele, and all 
study regions. 



 

118 

difference (�² = 21.84, df = 1, p < 0.001). For all forests, the difference was also significant (�² 
= 34.87, df = 1, p < 0.001). For the North Uele region, there was no significant difference in 
frequency of covered and uncovered nests used in the wet and dry seasons (�² = 0.71, df = 1, p 
= 0.40). However, the same test on South Uele nests revealed a significant difference (�² = 
21.84, df = 1, p < 0.001). For all forests, the difference was also significant (�² = 34.87, df = 1, 
p < 0.001). 
 
Number of trees per nest, and species used for nest construction 
 For all tree nests both north and south of the Uele (n = 2155), the average number of 
trees used per nest was 1.36 (SD = 0.75), with a minimum of 1 and a maximum of 8. North of 
the Uele (n = 1377), these figures were 1.37 ± 0.78 and 1 and 8, South of the Uele (n = 778) 
1.34 ± 0.70 and 1 and 6. On average and on both sides of the Uele, about 25% of nests used 
two, and about 5 % used three or more (Table VII). Vines were used in 96 nests (in 13 of 
these cases no trees were used); in those 96 nests on average 1.5 (± 0.82, max = 6) vines were 
used. Looking only at nests to the north of the Uele, vines were used in 72 nests (in 11 of 
these cases no trees were used). The average number of vines used in these nests was 1.57 (± 
0.87). In 24 South Uele nests vines were used (average = 1.29 ± 0.62, min = 1, max = 3). In 
two of these cases no trees were used. 
 When looking at all woody elements used to make the nests (vines and trees 
combined, n = 2168), the average was 1.42 per nest (± 0.86). 24.6% of nests used two or more 
trees, 7.6% used three or more trees, and 2.5 % four or more (Table VIII). 
 
Tree species used in nest construction 
 In Table IX we present a list of tree and vine species used in the construction of 2096 
tree nests found to the north and south of the Uele. In Table X the most commonly-used tree 
species are listed for both sides of the Uele. For the latter, we have compared their frequency 
as nest trees to the north and south of the Uele River using a Pearson’s chi-squared test with 
Yates’ continuity correction (2-tailed).  

For Gilbertiodendron dewevrei, the frequency of use south of the Uele was 
significantly higher than to the north (�² = 784.60, df = 1, p < 0.001). The opposite was the 
case with Greenewayedendron spec.: this tree was used significantly more frequently to the 
north of the Uele than to the south: (�² = 92.84, df = 1, p < 0.001). Also used significantly 
more frequently to the north than the south was Diospyros iturensis (�² = 62.00, df = 1, p < 
0.001). Two trees were used to the north but never recorded in nests to the south: Rinorea 
spec. and Carapa procera. Interestingly, Rauvolfia mannii was frequently used in nest-
construction to the south of the Uele but never to the north, despite the fact that the species 
was present there (and was once used to construct a ground nest). In the north, 23 tree nests 
incorporated Musanga cecropioides, but this species was only used in one small area near 
Baday, despite the availability of the tree in other forests near villages. The tree was used on 
only three occasions in nest-construction to the south of the Uele, despite the abundance of 
the species in zones of overlap between humans and chimpanzees. Oil palms (Elaeus 
guineaensis) were abundant in many areas to the north and south of the Uele, but in only one 
case, at a site south of the Uele, did a chimpanzee nest incorporate this tree into its body 
(using the fronds of two trees). As we spent more time identifying tree species to the north 
than to the south of the Uele, it is likely that we failed to identify some commonly-used 
species south of the Uele, as is reflected in the large number of unknown trees recorded there.  

Morgan et al. (2006) reported that the Goualougo chimpanzees in the Republic of 
Congo showed a preference for nesting in Gilbertiodendron dewevrei forest relative to its 
abundance. This may be the case to the south of the Uele River as well. It is clear, however, 
that Gilbertiodendron forest is much more common to the south of the Uele than to the north;  
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Table VII. Numbers of trees (percentages in parentheses) used to make nests. 
 
Locality 1 tree 2 trees 3 trees 4 trees 5 trees 6 trees 8 trees 
All forests 1625 (75.4) 366 (17.0) 110 (5.1) 36 (2.2) 12 (<1) 5 (<1) 1 (<1) 
N Uele 1032 (75) 242 (17.6) 64 (4.7) 23 (1.7) 11 (<1) 4 (<1) 1 (<1) 
S Uele 593 (76.2) 124 (15.9) 46 %.9) 13 (1.7) 1 (<1) 1 (<1) 0 0 
 
 
Table VIII. Numbers of woody items (vines and trees) used to make nests, all forests. 
 
Locality 1 

item 
% 2 

items 
% 3 

items 
% 4 

items 
% 5 

items 
6 

items 
7 

items 
8 

items 
9 

items 
All forests 1590 73.3 374 17.3 130 6.0 47 2.2 15 5 4 2 1 
 
 
Table IX. A list of the 2972 trees (T) and vines (V) (representing at least 74 species) used in the 
construction of 2096 tree nests. The most commonly-used trees are highlighted in bold print as 
percentage of total trees. 
 
Species  Local name T 

or 
V? 

All 
forests 

All 
% 

N 
Forests 

N 
% 

S 
Forests 

S 
% 

W of 
Bima 

W 
% 

E of 
Bima 

E 
% 

Afzelia Africana kpai T 16  16  0  0  0  
Albizzia coriaria ngulu T 2  2  0  0  0  
Aida micrantha bangindi V? 3  3  0  0  0  
Angylocalyx spec. vugba T 9  9  0  0  0  
Annonidium mannii uk T 4  0  4  4  0  
Aulacocalyx 
jasminiflora 

kpokpoki T 11  11  0  0  0  

Belenophora coffeoides ngbama T 46  46  0  0  0  
Calancoba glauca kuma T 7  7  0  0  0  
Carapa procera bangala T 130 4 130 7 0  0  0  
Carapa spec. bazala T 4  4  0  0  0  
Ceiba pentandra vula T 2  0  2  2  0  
Celtis philipensis banangbu T 18  16  2  2  0  
Celtis prantlii lukuswango T 1  1  0  0  0  
Celtis tessmannii akekeneke T 12  12  0  0  0  
Cleistopholis patens Pongo pongo T 3  3  0  0  0  
Cola lobecitia kukuluku T 3  3  0  0  0  
Combretum 
mucronatum 

bicolo V? 3  2  1  0  1  

Combretum 
paniculatum 

bamu T 9  9  0  0  0  

Desplatsia dewevrei akamba T 49  46  3  3  0  
Diospyros canaliculata dumo T 67  54  13  11  2  
Diospyros iturensis mbili T 280 9 241 13 39  25  14  
Elaeus guineaensis oil palm T 2  0  2  0  2  
Erythrophleum 
suaveolens 

gelo T 12  12  0  0  0  

Ficus mucoso likuyo T 3  0  3  3  0  
Ficus spec. Uk strangler fig T 2  2  0  0  0  
Funtumia elastica mbalu T 1  1  0  0  0  
Garcinia ovalifolia maji T 41  28  13  9  4  
Garcinia spec. batome T 2  2  0  0  0  
Gilbertiodendron 
dewevrei 

ambolu T 783 26 182 10 601 57 273 49 328 66 

Greenewaydendron 
(suavoleans?) 

zinga T 216 7 205 11 11  10  1  

Hallea stipulosa kofo T 4  4  0  0  0  
Hymenocardia ulmoides salanga T 2  1  1  1  0  
Irvingia robur sabongoya T 3  3  0  0  0  
Khaya 
grandifolia/onthothera 

gagalaga T 1  1  0  0  0  

Klainedoxa gabonensis vomwo T 32  31  1  1  0  
Laccospermia 
secundiflorum 

gao T 1  1  0  0  0  

Leptonychia spec. zelingbo T 1  1  0  0  0  
Maesopsis eminii dangboka T 1  1  0  0  0  
Mallobis opposifolius balalo T 1  1  0  0  0  
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Species  Local name T 
or 
V? 

All 
forests 

All 
% 

N 
Forests 

N 
% 

S 
Forests 

S 
% 

W of 
Bima 

W 
% 

E of 
Bima 

E 
% 

Maniophyton felvura ude V 11  11  0  0  0  
Margaritaria discoidea  bazele T 22  1  21  17  4  
Meisteria parsiflora gazila bungulu T 17  17  0  0  0  
Monodora angolensis  ngbelengbele T 7  7  0  0  0  
Musanga cecropiodes kumbukumbu T 24¹  24  0  0  0  
Myrianthus arboreus ngbeenzo T 5  4  1  1  0  
Ochtocosmus africana lisango T 15  15  0  0  0  
Paramacrolobium 
coeruleum 

ketekele T 4  4  0  0  0  

Parinari excelsa zingi T 16  16  0  0  0  
Parkia filicoidea bimini T 7  5  2  0  2  
Picralima spec.  golongbe T 15  15  0  0  0  
Rauvolfia mannii ngalako T 54  0  54  35  19  
Rhabdophyllum 
arnoldiana 

bakasa-
bakumba 

T 20  20  0  0  0  

Ricinodendron 
hendelowi 

aketi T 3  3  0  0  0  

Rigelia africana gombu T 5  4  1  0  1  
Rinorea claessensii baluanvulo T 2  2  0  0  0  
Rinorea spec. balapa T 112 4 112 6 0  0  0  
Rothmannia whitefieldii belikpo T 7  7  0  0  0  
Saba comorensis linde V 3  0  3  0  3  
Scaphopetalum 
dewevrei 

libwanga (B) T 12  0  12  5  7  

Scottellia klaineana giliatune T 50  50  0  0  0  
Spondianthus preussi abobu T 1  1  0  0  0  
Strychnos camptoneura buta V 5  5  0  0  0  
Strychnos spec. burlumanza V 2  2  0  0  0  
Tabernae spec.  dakabili T 3  3  0  0  0  
Treculia africana akpuso T 1  1  0  0  0  
Trichilia rubescens zala T 33  33  0  0  0  
Uapaca hendelotii vwole vwole T 25  15  10  9  1  
- acalao T 8  0  8  8  0  
- agbobo T 9  9  0  0  0  
- bamila-mbida T 17  17  0  0  0  
- bamenge T 10  10  0  0  0  
- bawa T 10  10  0  0  0  
- bokamu T 12  0  12  12  0  
- bombiso T 50  50  0  0  0  
- ikinakambaso T 10  0  10  0  10  
- kpokpo T 10  10  0  0  0  
- mongende T 15  1  14  5  9  
Unknown tree species - T 465 16 274 14 191 18 116  75 15 
Unknown vine species - V 98  73  25  11  14  
TOTAL - - 2972  1922  1060  560  497  
¹ Found only at the east edge of the Camp Louis Forest, within 5 km of the road to Bili, despite the 
occasional presence of this species in other disturbed forests inhabited by chimpanzees. 
 
 
Table X. Most commonly-used trees for tree nests to the north and south of the Uele River, and for all 
forest regions. The numbers refer to the number of nests using one or more of that tree species in its 
construction. 
 
Locality North Uele % South Uele % All forests % 
No. nests 1323  773  2096  
Carapa procera 125 9.5 0 0 125 6 
Diospyros canaliculata 46 3.5 13 1.7 59 2.8 
Diospyros iturensis 178 13.5 37 4.8 215 10.3 
Gilbertiodendron dewevrei 148 11.2 492 63.7 640 30.5 
Greenewaydendron (suavoleans?) 190 14.4 11 1.4 201 9.6 
Musanga cecropioides 23 1.7 3 0.4 26 1.2 
Rauvolfia mannii 0 0 50 6.5 50 2.4 
Rinorea spec. (balapa) 83 6.3 0 0 83 4 
Scottellia klaineana 49 3.7 0 0 49 2.3 
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it is not surprising that the South Uele chimpanzees use this species much more often for 
nesting than those to the north. We will need to gather more information on relative 
availability of this species in the northern DRC before we can test whether the South Uele 
chimpanzees actively seek out the species or whether they use it because of its abundance. We 
must do the same for the species apparently preferred by chimpanzees to the north of the 
Uele, such as Greenewayedendron spec. 
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Section 4 
 

Feeding habits of the Bili-Uele chimpanzees 
 
 

    
    

   
 
 
Figure 16. Chimpanzee feeding remains and dung (clockwise from upper left): Afzelia africana, Ficus 
louissi, dung containing fig seeds, Saba comorensis. 
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Introduction 
 
 Due to the debate over the morphology and behavior of the Bili chimpanzees, and 
speculations that they might have diverged morphologically or genetically from other 
chimpanzees, it is important to describe in detail their diet (Figure 16). If differences in diet 
are found from other populations of chimpanzees, this would add support for the possibility 
that Bili chimpanzees are occupying a different ‘adaptive niche’ than other populations of the 
species. Such differences might be due to behavioral divergence and / or variation in food 
availability between populations. Although our diet data from Bili is only preliminary and 
little information was gathered on phenology and vegetation, we hope in this section to draw 
in broad outlines the basic outline of the feeding behavior of this large population of 
chimpanzees. 
 Chimpanzees and bonobos (Pan paniscus) are ripe fruit specialists, supplementing 
their fruit diet with a smaller proportion of terrestrial herbaceous vegetation such as leaves 
and flowers, but also with animal proteins (Wrangham, 1977; Goodall, 1986; Kuroda et al., 
1996). During times of fruit scarcity, chimpanzees are likely to travel farther to find fruit than 
when it is abundantly available. Western gorillas (Gorilla gorilla gorilla), on the other hand, 
although their consumption of fruits overlaps with sympatric chimpanzees during periods of 
fruit abundance (Masi et al. 2009; Doran-Sheehy et al., 2009), rely more on terrestrial and 
aquatic herbaceous vegetation (Kuroda et al., 1996) or leaves (Doran-Sheehy et al., 2009) 
during periods of fruit scarcity. Eastern lowland gorillas (Gorilla beringei graueri) tend to 
incorporate more herbs into their diet, and mountain gorillas (Gorilla beringei graueri), living 
in fruit-scarce environments, depend almost entirely on herbs (Yamagiwa et al., 1996; Watts, 
1996). Bonobos may also depend more on terrestrial herbaceous vegetation than chimpanzees 
(Badrian & Malenky, 1984; Malenky & Wrangham, 1994). How do the Bili apes fit into this 
scheme? If they are larger than other chimpanzees, as Groves (2005) suggests, might they not 
eat more herbs than other chimpanzees, possibly as fallback foods?  

It will also be interesting to see how these chimpanzees’ meat-eating habits compare 
to those of other populations. Wherever free-living chimpanzees (Pan troglodytes) have been 
the subjects of long-term study, they have been observed to hunt for vertebrate prey (reviews 
in Wrangham & Bergmann Riss, 1990; Stanford, 1998; Uehara, 1997). Red colobus monkeys 
(Piliocolobus spp.) are the preferred prey of chimpanzees across Africa (Boesch et al., 2002; 
Stanford, 1998). In other respects, however, prey preference does appear to vary somewhat 
between sites [i.e., galagos are eaten at Fongoli (Pruetz and Bertolani, 2007); giant forest 
squirrels and hyraxes at Mahale (Kawanaka, 1982)], and populations can even differ in 
preferences for age classes of the same prey species (Boesch & Boesch-Achermann, 2000). 
Some of this variation in prey-selection may be explained by differences in prey-availability 
[red colobus are absent at Budongo and thus not hunted (Newton-Fisher et al., 2002)] or by 
differences 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 as well. 
 Here, we present evidence for four cases of inferred or observed consumption of 
vertebrates by chimpanzees living in the forests of northern DRC. The vertebrates in question 
were a pangolin, two tortoises, and a leopard. Consumption of non-insect meat by 
chimpanzees is previously unreported from this area. Considering that red colobus monkeys 
(Piliociolobus spp.) are absent from forests north of the Uele River, it is important to know 
which if any of the abundant potential vertebrate prey species the chimpanzees might 
consume there instead. 
 Of particular interest is the observation of a Bili chimpanzee consuming a leopard 
(Panthera pardus). Across Africa, chimpanzees have a complex relationship with leopards, in 
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some cases falling prey to them (Taï Forest: Boesch & Boesch-Achermann, 2000), but on 
other occasions directing aggression towards the big cats and even attacking them with 
weapons (also at Taï: Boesch, 1991; 2009). More examples of this behavior were recounted 
by Boesch (2009); in one case, a chimpanzee used a branch to repeatedly jab at a leopard 
hiding in a hole. In three cases, Taï chimpanzees were observed to kill baby leopards. Similar 
encounters have also been described at Gombe (Goodall, 1986) and Mahale (Hiraiwa-
Hasegawa et al., 1986). In one dramatic episode at Mahale, a group of 33 chimpanzees 
attacked an adult leopard and a cub inside their den, finally snatching away and killing the cub 
(but they were not seen to eat it). In Beni, DRC, Kortlandt (1967) observed and photographed 
free-living chimpanzees mobbing and throwing sticks at a stuffed leopard in a semi-
experimental setting. J. Hart (pers. com., 10 December, 2007) describes encountering two 
adult male chimpanzees in the Ituri Forest, DRC who had possibly pirated an okapi kill from a 
leopard. The two chimpanzees were observed consuming the brain of the okapi and 
aggressively defended the carcass from Hart and his colleagues. The okapi carcass showed 
signs of having been killed and partially devoured by a leopard, and leopard scratch marks 
were found on a tree at the site. 

Although researchers have recorded evidence of the consumption of pangolins at a 
small number of study sites, firm evidence of predation on tortoises has been reported only at 
Epulu in DRC. Due to the unusual species makeup of the vertebrate prey consumed at Bili 
compared to other study sites, we will present the evidence for each in considerable detail. 
 
Methodology 
 
 We recorded all items of food, plant or animal, directly observed to be eaten by 
chimpanzees. In addition, we recorded the feeding remains left behind by the apes that we 
encountered while following them / searching for them. Chimpanzee feeding remains could 
be distinguished from those left by monkeys by the larger size of the incisors reflected by 
their bite marks and / or associated chimpanzee evidence (knuckle prints, feces, etc.). 
Consumption of fruits at one tree or herb patch (separated from other sites by at least 20 m) is 
counted as one fruit feeding site. A herb feeding site is considered to be the remains of a herb 
or herbs found at least 20 m from any similar site. 

Data on meat consumption was taken in the context of following the chimpanzees and 
recording their behavior. When evidence for meat-eating was observed, efforts were made to 
collect all relevant data (GPS waypoints, age and sex of the chimpanzees involved if possible, 
duration of the incident, etc.). Photographs were taken in situ when possible. The tortoises 
were identified from photographs by Dwight Lawson at Zoo Atlanta. The remains of any 
animal carcasses thought to have been eaten by chimpanzees were photographed, collected, 
and identified using The Kingdon Field Guide to African Mammals (Kingdon, 1997). Insect-
feeding, due to its probable cultural components, will be dealt with separately in Chapter 5. 

Between 13 October 2004 and 11 July 2005, TH conducted 46 fecal analyses of fresh 
chimpanzee feces found in the forests around Camp Louis (n = 41) and Gangu (n = 5). After 
weighing the dung and washing it in a sieve, we separated it into its constituent parts with 
tweezers. Azande assistants assisted in identifying seeds, plant parts and animal tissue. Any 
possible animal tissue found in the dung (insect or otherwise) was saved for later analysis. In 
addition, five leopard scats found in the Camp Louis area were dissected (two were washed) 
and searched for remains of chimpanzees. Corneille Ewango, Jan Wieringa, Folkert Aleva, 
and Marc Sosef at the Wageningen Herbareum identified the plant samples in the herbarium 
complied by JS (Chapter 1). 
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Results 
 
Plant food 
Fecal analyses 

We present in Appendix V the results of the 46 fecal analyses carried out by TH in the 
forests of Camp Louis and Gangu between 2004 and 2005, which we used to make a rough 
estimate of the incidence of non-fig fruits, figs, herbs, and ants in the diet of the chimpanzees. 
In order to avoid the problem of pseudo-replication of samples, for days in which we 
conducted fecal analyses on more than one sample from a nest site, we used only the first 
dung sample washed for that day. This gave us 19 dung samples for the wet season, which 
runs from April through November (our samples were limited to the period between April and 
July, and October and November), and 10 for the dry season, which runs from December 
through March (Table XI). The high proportion of fruit remains in the faeces suggests that the 
diet of the Bili apes resembles that of other well-studied chimpanzee populations. 
 In Table XII we list the most common food items to appear in the fecal analyses, and 
highlight the variation in their appearance in the chimpanzees’ diet between the wet and dry 
seasons. The results suggest that the chimpanzees may not be making use of the same food 
items equally across the seasons. 
 
Feeding remains 

In Appendix VI, we present a list of food items confirmed to have been eaten by the 
chimpanzees in the different surveyed regions, through either direct observation or feeding 
remains. The food items are divided into fruits and herbs. They are also separated by month to 
facilitate an understanding of seasonal dietary changes. Study sites located to the south of the  

 
 

Table XI. The average percentage of food types in the dung samples per season. Ranges are shown in 
parentheses beneath the averages. 
 
Food type Wet season % (19 samples) Dry season % (10 samples) 
Non-fig fruits 68.7 (0-100) 66.2 (0-100) 
Figs 19.7 (0-100) 19.8 (0-99.5) 
Fiber (herbs and leaves) 8 (0-58) 13.9 (0-100) 
Sap 2.5 (0-47) 0 
Ants 0.29 (0-4.5) 0 
Other / unknown 3.3 (0-13.25) 0 
 
 
Table XII. Percentages of the dung samples in which the most common food items appear in 
the diet of the Bili chimpanzees, compared across seasons, rounded to nearest percent. 
 
Food item Wet season % (19 samples) Dry season % (10 samples) 
Figs (Ficus spp.) 47 30 
Herbs and leaves 42 40 
Afromomum spec. (fruits) 32 20 
Saba spp. (mostly S. comorensis) 26 10 
Strychnos camptoneura 26 40 
Erythrophleum suaveolens 16 0 
Celtis tessmani 16 10 
Myrianthus arboreus 11 0 
Uapaca hendeloti 5 10 
Unknown fruit (limongule) 11 0 
Unknown savanna fruit (abugba) 0 2 
Unknown fruits 15 26 
Ants 10 0 
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Uele are named in bold font. In Table XIII we list confirmed feeding observations and traces 
of chimpanzees recorded during our transects and forest walks to the North of the Uele River 
between 2004 and 2007, referring to feeding sites and not to individual food items. We list the 
same in Table XIV for our South Uele Forest surveys.  

As with our fecal analysis data, we must be cautious in our interpretation of this data, 
which was collected in the process of searching for and following the chimpanzees. In 
addition, our lack of any phenology data and systematic vegetation studies for the area means 
that we have little understanding of fruit availability across seasons and in different locations. 
However, some differences appear in food items between the north and south of the Uele, 
such as the lack of Afzelia africana, Parinari excelsa, Treculia africana, Strychnos 
comptoneura, and Klainedoxa gabonensis from the food profile in the south (the first two 
trees were never seen south of the Uele, and the latter three appeared to be rare), and a higher  
 
 
Table XIII. Feeding remains of fruit and herbs on our forest walks in the North Uele. The numbers 
refer to feeding sites, not individual food items. Number of km surveyed is listed in parentheses.  
 
Fruits Wet 2004-

2005 (973 
km) 

Dry 
2004-
2005 

(245 km) 

Wet 
2006-
2007 

(402 km) 

Dry 2006-
2007 (256 

km) 

Total 
(1876 
km) 

Afromomum spec. 1 1 - - 2 
Afzelia africana 1 6 3 1 11 
Bridelia ferruginea 2 - - - 2 
Cannarium schweinfurthii 1 - 1 - 2 
Coffea canophera - - - 2 2 
Cola lobecitia 3 - - - 3 
Desplatsia dewevrei 1 - - 1 1 
Erythrophleum suaveolens 2 - - - 2 
Ficus mucuso 4 6 - 1 11 
Ficus spp. (stranglers), including F. louissi and 
F. brachylepis 

13 6 2 1 22 

Klainedoxa gabonensis 8 - 1 - 9 
Myrianthus arboreus 1 - 1 - 2 
Megaphrynium gaboniense 2 3 1 1 7 
Musanga cecropioides 2 - - - 2 
Parinari excelsa 6 - - - 6 
Saba spp. (mostly S. comorensis) 24 - 8 - 32 
Strychnos comptoneura 8 - 4 3 15 
Strychnos spec. - - - 6 6 
Treculia africana - - 2 - 2 
Uapaca hendelotii 2 - - - 2 
Unknown, limongoye 7 - - - 7 
Unknown 5 5 5 1 16 
Total fruits 93 26 28 17 164 
 
Herb and tree leaves (all are herbs unless otherwise mentioned) 
Afromomum spec. 2 1 1 0 4 
Arundinaria spec. 1 0 0 0 1 
Costus afer 2 0 0 1 3 
Erythrophleum suaveolens (leaves) 0 0 0 2 2 
Marantochloa congensis 3 0 0 0 3 
Megaphrynium gaboniense 4 1 2 0 7 
Marantochloa mannii 0 0 1 0 1 
Rinorea claessensii (leaves) 1 0 0 0 1 
Saccharum sp. (sugar cane) 1 0 0 0 1 
Uk, kpondo (Haumania spec.?) 3 1 0 0 4 
UK Marantaceae (dukpe) 0 0 6 0 6 
Total herbs and leaves 17 3 10 3 33 
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incidence of Desplatsia dewevrei to the south. The high incidence of herb feeding remains to 
the south of the Uele (see Figure 17 for a photograph of one of these sites) is interesting; this 
is particularly apparent in the forests containing extensive herb patches. However, due to the 
smaller number of km walked on the surveys to the south, we cannot draw any firm 
conclusions. 
 
 
Table XIV. Feeding remains of  fruit and herbs on our forest walks in the South Uele. Number of km 
surveyed is listed in parentheses. Localities in bold print were surveyed during the dry season. *s 
represent areas characterized by extensive herb patches extending in places over >1 km². 
 
Fruits Lebo 

2006 
(50 
km) 

Lingo- 
Zongia 

(75 
km) 

Bongenge 
(65 km) 

Akuma 
(24 

km) * 

Buta-
Ngume 

(56 
km) * 

Yoko 
(1 

km)* 

Mbange 
(112 km) 

* 

Leguga 
(49 km) 

Total 
(432 
km) 

Afromomum spec. - - - - 1 - - - 1 
Desplatsia dewevrei - - 1 - -  1 3 5 
Ficus mucuso - 1 1 - - 1 - 1 4 
Gilbertiodendron dewevrei 1 - - - - - - - 1 
Myrianthus arboreus - - - - 1 - - - 1 
Megaphrynium gaboniense - 3 - - - - - - 3 
Musanga cecropioides - - - 1 - - - - 1 
Saba spec. (mostly S. 
comorensis) 

2 - - - 2 - 1 2 7 

Unknown 1 1 - 2 - - - - 4 
Total 3 4 2 3 4 1 2 6 25 
 
Herb and leaves (all are herbs unless otherwise mentioned) 
Afromomum spec. - 1 - - 3 1 - - 5 
Haumania spec. - - - 2 - 1 5 - 8 
Megaphrynium gaboniense - 2 - 8 2 6 - - 18 
Palisota spec. (P. hirsuta?) - - - - - - 1 - 1 
Total 0 3 0 10 5 8 6 0 32 
 

 
 

Figure 17. A pile of shoots and fruits of Afromomum spec. and shoots of Megaphrynium spec. 
consumed by a chimpanzee in a herb-filled forest near Buta, September 2008. 
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Caffeinated chimpanzees? 
Interestingly, in January 2007 we found two cases of wild coffee trees having been 

broken and their berries consumed, probably by chimpanzees. Later, JS found the chimpanzee 
dung sample shown in Figure 18, and the trackers claimed that the seeds inside were from the 
same ‘wild coffee’ tree. Seeds were later identified as Coffea canophera (P. Stoffelen, 
National Herbarium Belgium, pers. com. October 2007). Whether the chimpanzees were 
eating these fruits for nutrition, taste, or the effects of caffeine is unknown. It is also unknown 
whether this coffee, which is native to sub-Saharan Africa, was an escaped cultivar or 
indigenous to the area.  
 
Crop-raiding 
 In other regions of Africa, chimpanzees sometimes engage in crop-raiding, which can 
lead to conflicts with farmers (Humle, 2003; Hockings et al., 2007). Although in the Bili-Uele 
region crop-raiding sometimes occurred, the behavior  appeared to be uncommon, despite the 
close proximity of the apes to fields and villages. Villagers from Pangali 9 km to the northeast 
of Camp Louis told us that chimpanzees would sometimes raid their fields for sugar cane. We 
received several reports of crop-raiding from the South Uele as well, particularly at Leguga 
and Lebo. The photograph in Figure 19 is of a chimpanzee nest found in the middle of a 
cultivated field in Zaza, on the north bank of the Uele River across from Lebo. Beneath the 
nest were scattered rotting papaya fruits with signs of having been fed on. Two villager 
women claimed they had recently observed a large chimpanzee sitting in this nest and eating 
papayas. For the most part, farmers only blamed chimpanzees for stealing low-value fruits 
such as bananas and papayas. The farmers were far more resentful of baboons, which they 
viewed as much more destructive due to their habit of digging up rice, beans, and other 
valuable commercial crops. Villagers sometimes used loud drums in an attempt to scare 
baboons away from their fields. 
 
Meat-eating (vertebrate prey) 
Fecal analyses 
 As mentioned in the previous section, 46 chimpanzee dung samples were washed and 
examined in 2004 and 2005 (during the dry and wet seasons). Even considering multiple dung 
samples from the same nest sites, not one contained the remains of non-insect animal prey. 
Ants, probably drivers (Dorylus spp.) were found in three (6.5%) of the 46 samples, in one 
case making up 18 % of the sample weight. No remains of termites were found, but in one 
dung sample we found what appeared to be a small quantity of termite mound dirt. 
 
The tree pangolin 
 On 30 June 2005, we were nearing the end of our third 55-km transect into the Gangu 
Forest. We had seen no sign of humans in this forest, and it was densely populated by 
elephants, chimpanzees, leopards and other large mammals. The chimpanzees in this area, 40 
km from the nearest road or village, showed ‘naïve’ behavior towards humans (Chapter 2). 
Having heard a large group of the apes pant-hooting and tree-drumming through the night and 
into the day, TH, LF, and tracker Mbolibie left the transect at14:18 and headed in their 
direction, hoping to make contact. As we moved towards the chimpanzees, we heard more 
tree drums, screams, and pant-hoots from approximately 50 m south. We passed a large 
chimpanzee footprint and some fresh dung before arriving at a zingi (Parinari excelsa) tree, 
surrounded by freshly-eaten fruits. The tree had obviously been vacated by the chimpanzees 
minutes before. From 14:41 to 14:50 hours we heard the apes vocalize further to the south. 
We waited patiently in the area, until at 15:15 hours we heard a new eruption of pant-hoots 
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Figure 18. Chimpanzee dung from Gangu containing wild coffee seeds (photograph by 
Jeroen Swinkels). 
 

 
 

Figure 19. A chimpanzee nest in a cultivated a field along the north bank of the Uele River. Freshly-
eaten papayas (Carica papaya) were found beneath the nest. 
 
 
and tree drums closer to the south. As we moved towards the chimpanzees, we heard barks 
and screams at 15:27 hours, and then the pant-hoots of several individuals at 15:38 and 15:42 
hours. At 15:44 hours, a pandemonium of barks and pant-hoots broke out less than 50 m to 
our south, and we heard one individual galloping around in the undergrowth, pant-hooting 
(we could hear another party pant-hooting further to the south as well). This happened again a 
few minutes later. In the midst of pant-hoots from many different individuals, one large 
chimpanzee was running about on the ground, barking, screaming, and possibly attacking 
another, who screamed. It sounded as if two or more individuals were fighting. The screams 
continued, moving southward. We moved forward into the dense forest patch from which we 
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had heard the sounds of the apparent conflict. Here, at 4°16’46”N, 24°37’61”E, we found the 
fresh carcass of a tree pangolin (Phataginus tricuspis), lying a few cm away from the 
footprint of a chimpanzee (Figure 20). As we examined the site, we heard more screams, 
accompanied by the sounds of a chimpanzee being chased, along with pant-hoots, just 25 m to 
our south. We followed these sounds 150 m southwest to have a contact with four 
chimpanzees (an adult male, an adult female, and two juveniles) engaged in a bout of ant- 
dipping. Following the contact, we returned to examine the dead pangolin, and TH recorded 
the following details in his data notebook:  
 
 
 

 a 
 

 b. 
 
Figure 20. (a). The remains of a tree pangolin ((Phataginus tricuspis) apparently consumed by a 
chimpanzee. (b). The chimpanzee footprint 37 cm to the southeast has been powdered to make it stand 
out in the photograph. 
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The pangolin is on the ground in dense forest. The chimpanzee footprint is 37 cm 
southeast of the dead pangolin, and measures 17.5 cm x 13 cm, so not a big 
chimpanzee; footprint powdered and filmed. In addition to the footprint, we also find 
an abandoned ant hill dug into by the chimpanzees a few m from the pangolin. 
Regarding the pangolin itself: the head, the limbs, the intestines and the inner body 
wall have all been consumed, and the inner body wall was scraped with the teeth. Only 
the scaly carapace and the tail remain (a small piece of meat has been chewed out of 
the tip of the tail) … It is very fresh, abandoned just minutes before our arrival, and 
probably was the source of all the disputes we heard as we approached. We are all sure 
that the chimpanzees ate it; the trackers say that if a big cat had been responsible it 
would have eaten the whole thing, scales and all (and indeed we have seen pangolin 
scales in hyena and leopard dung before). We save the body and smoke it back at 
camp, but first measure it: without the head, the body measures 73 cm long and 13 cm 
wide. The tail is 41.5 cm long, 8 cm wide at the base. 
 
 

 The remains of the pangolin bore a striking resemblance to the photograph of a 
pangolin consumed by chimpanzees in the forest of Bossou, Guinea (Sugiyama & Koman, 
1987: page 144). 
 Also at Gangu, we found on 14 January 2007 a pangolin that had been consumed in a 
nearly identical way. However, the age of the specimen did not allow us to determine whether 
or not chimpanzees had been responsible. 
 The abundance of the cryptic, nocturnal tree pangolin is difficult to estimate in the 
forests of Bili. None were seen on the transects, although the tracks of the more conspicuous 
giant pangolin (Smutsia gigantea) were found four times. Tree pangolins were seen on several 
occasions in the town of Bili, usually in smoked form. 
 
Tortoise smashing – The first tortoise 
 On the morning of 27 March 2007, we were moving along our first transect through 
very dense, rocky forest on a hillside emerging from a stream valley. At 10:45 hours, tracker 
Garavura spotted a smashed tortoise shell lying on the transect (Figure 21), at waypoint 
4°22’07”N, 24°45’71”E. The tortoise shell had been split in half, and only one of the halves 
remained at the site. On the top of the shell was a square-shaped hole; the shell appeared to 
have been fractured by an impact against a hard object. Many of the scales had been knocked 
off of the shell and lay on the ground around it. One rotting leg (with meat still attached) and 
a hip bone remained inside the shell. From the putrefied condition of the leg, it appeared to 
date from between one and two weeks ago. Half a meter to the north, a cracked scale from the 
shell lay on the surface of a rock, and beside the rock was tortoise dung, which appeared to 
have been flung from the tortoise when it was slammed against the rock. A specialist would 
later identify the tortoise from photographs of its shell as Kinixys belliana, Bell’s hinge-back 
tortoise. 
 There was no direct evidence of chimpanzees at the smash site, but we were 35 m 
northeast of an old chimpanzee tree nest, and on our return two days later we would find fresh 
chimpanzee dung just 300 m west of the site. In addition, nine days prior to the discovery, as 
his team passed by cutting the transect, Camp Director Makassi filmed a contact with at least 
six chimpanzees, including an adult male, only 200 m north-northwest of the smash site. 
Makassi said that they had not seen the shell on that day. Clearly chimpanzees visited this 
area frequently. The field assistants and TH were convinced that a chimpanzee had been 
responsible for smashing open this tortoise.  
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During TH’s first months at Bili, several of our trackers had claimed that the 
chimpanzees frequently smashed tortoises against rocks and ate them. These claims were 
made months before we found the smashed tortoise described above. When our survey team 
traveled to the village of Lebo over a hundred km southeast and on the other side of the Uele 
River, we asked the locals to tell us which animals were eaten by the chimpanzees. Several 
responded kobá (‘tortoise’ in Lingala), and mimicked how the chimpanzees would smash the 
reptiles against rocks. At Lebo, we later observed that the chimpanzees smashed open snails 
just as they did at Bili (Chapter 5), making the locals’ claim more plausible. Villagers in other 
remote settlements told us, unprompted, the same story about tortoise-smashing chimpanzees, 
although a variant south of the Uele involved the chimpanzees rubbing the bottom of the 
tortoises shell to force them to emerge, at which point the chimpanzee would eat them. 

Tortoises do not appear to be common in the Bili region. Only two (including the 
smashed specimen) were found on the 160 km of transect walked, and not a single tortoise 
was seen by TH during the 2006-2007 field season, despite the fact that he was looking for 
them.  

To put this into context, we had already found abundant evidence of what we have 
termed a ‘smashing culture’ in the Bili chimpanzees. The apes smash open hard-shelled fruits, 
African giant snails (probably Arachatina marginata), and small Cubitermes and larger  
 
 
a.  b. 

  
 

 c 
 
Figure 21. Three images of the smashed Bell’s hingeback tortoise Kinixys belliana) which was 
probably smashed open by a chimpanzee at Bili. a. Scale on a rock next to the shell, and tortoise 
faeces and innards beside the rock. b. The shell as originally found. c. The shell seen from above. 
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Thoracotermes mounds, using rocks and roots as substrates (Chapter 5). Dozens of smash 
sites have been found, sometimes in association with chimpanzee nest sites. On two 
occasions, we heard the chimpanzees smashing open termite mounds, and then found 
smashed fragments of the mounds when searching the area afterward. The evidence of 
tortoise smashing should be considered in the context of this local tradition. 
 
Tortoise smashing – The second tortoise 
 A second tortoise smash site was recorded by TH on 25 March, 2008 in the forest of 
Leguga (3°22’87”N, 25°02’58”E) (Figure 22). The species was Kinixys erosa. Unlike the case 
at Bili, this site was linked to multiple items of fresh chimpanzee evidence. There is a small 
possibility that the scene might have been faked by a local villager for monetary gain, but 
several pieces of evidence make this unlikely, as we shall see. 

On 24 March, upon our return from the forest to the village of Leguga, the project 
motorbike driver informed TH that a villager who had served as our tracker for 1 day 2 weeks 
before had approached him claiming to have seen a tortoise smashed by a chimpanzee close to 
the village. This man, Alphonse, had previously helped us to locate several chimpanzee nests 
and a tool site near fields to the east of Leguga, and was aware that we were interested in 
finding ground nests, tortoises and other cultural items. 

 

 a.  b. 

 c. 
 
Figure 22. (a)(b) The tortoise smashing scene in Leguga (Kinixys erosa). Notice the bruising on the 
buttress. (c) Flimsy day nest found 5 m above the smashed tortoise, incorporating three trees.  
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 Alphonse told us that three days before, he had been sleeping in the village and had 
heard chimpanzees pant-hoot twice to the east, around 3:00 hours and 6:00 hours. That 
morning he walked through the forest in that direction, and observed chimpanzee sign from 
the trail. He followed the tracks and they led him to a smashed tortoise, which still contained 
some meat. He also found a tree nest and some digging marks in the soil. 

On the morning of 25 March, prior to leaving Leguga, we were led by Alphonse and 
two other locals down a trail leading to fields. 800 m east of the road, we came to the site 
where a tortoise had been smashed open upon the buttress of a tree. The site was fresh, dating 
from within the last several days. We were approximately 1 km west of tree nests, a tool site, 
and a snail smash site we had visited with Alphonse two weeks before. This site was located 
approximately 25 m from the human trail leading to an active field, from which the 
chimpanzees allegedly steal pineapples. The three men accompanying us told us that they had 
heard chimpanzees pant-hoot from Liguga this morning, to the west. 

There was no meat left in the tortoise shell, and millipedes were crawling around 
inside. The upper half of the tortoise shell was found in two halves, and had been smashed 
against the 51 cm-high buttress of an ekoy tree 42 cm north. The impact area on the buttress 
measured 6 x 4.5 cm overall, but within this space were six separate smaller strike marks. 
Seven cm southwest of the struck buttress was a piece of bone that had been smashed out of 
the shell. Scales from the shell and the tortoise’s breast bone were found in between the 
buttress and the shell. The turtle shell measured 22 cm long and 12 cm wide. It was broken in 
two at 12.5 cm along its length. Under the shell was a shattered scale.  

Seventeen m from the smashed turtle, we found what appeared to be a day nest 
constructed within the past few days, 5.5 m high with three tall trees bent together to make the 
nest. Although the nest was flimsy and lacked support, it is difficult to imagine that a human 
could have faked it, as it would have required scaling three trees to a height where they were 
flexible enough to pull the crowns down together. Also at the site were two insect dip tools 
(one found by TH controlling the scene), not stripped, projecting from holes, and a dirt-
digging site as is commonly seen in the area.  

It is impossible to rule out the possibility that Alphonse faked this scene in order to 
receive a tip. However, it is unlikely considering that a day nest was found at the scene, as 
well as digging sites and tools similar to those we had found in nearby forests. If Alphonse 
had wanted to fake a nest, he could easily have constructed a ground nest using the 
Marantaceae at the scene, which he knew as well that we were looking for.  

Only one of the two tools found here showed minor signs of modification (stripping), 
and both were apparently debris picked up off the ground by the chimpanzees. One tool had 
been cut on one end by a machete, which at first aroused TH’s suspicions, but the cut mark 
was months old, and the tool was lying in the middle of an old abandoned hunting trail with 
cut saplings. Unlike in the forests north of the Uele River, the South Uele chimpanzees 
sometimes used debris sticks as tools (Chapter 5). 
 
The leopard 
 On 8 September 2006, Ligada Faustin (LF)2 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 
                                                 
2 The fourth author, Ligada Faustin, a local Azande and the project’s most experienced tracker, had already been 
working for the chimpanzee project for several years prior to TH’s involvement, and had been trained to use a 
GPS, collect dung and hair samples from chimpanzee nests, operate a camera and record data in French. During 
the 2004-2005 field season, LF received additional extensive training in basic data collection from TH. He 
frequently led teams to contact chimpanzees, recording and writing data using a camera, notebook, GPS and a 
watch. His reports were always accurate when verified by TH (for instance, by revisiting contact sites at fruiting 
trees and finding feeding remains, and investigating the reports of ‘naïve’ chimpanzees in the Gangu Forest), and 
his estimates of distance were precise. 
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had been chosen due to its high density of chimpanzees, as well as the relative lack of fear the 
apes displayed towards humans. While he and his assistants were constructing a satellite camp 
on a hilltop over the Langba Stream, he recorded the following series of observations 
(translated from the French by TH –comments by TH are 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 SE, towards 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 am, the vocalizations started again, just 
as had happened the day before. I asked the cutters, why have the chimpanzees been 
vocalizing for 2 days straight, from the same direction? I left three workers to continue 
the camp work and took Kangonyesi and Garavura towards the source of the sounds. 
When we arrived, we found a chimpanzee on the ground 10 m from us, eating 
something white in front of it. LF says that the chimpanzee was a medium-sized 
individual and had its back to the observers, and they watched it feed for about five 
min. We could not see well what it 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 chimpanzees, 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 
three weeks later, no remains of the leopard were found, although there was a 
disturbed patch of soil where LF had said the leopard had lain.  The lack of remains 
was not surprising, as we were full into the rainy season. It is also likely that the still-
intact leopard carcass would have been carried off by the chimpanzee after the 
trackers had departed. Fresh cut marks from a machete were present on the tree from 
behind which LF said he had been hiding while observing the incident. LF described 
how he had seen a pool of urine a few m away 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. The site was in very dense forest on 
the top of a hill above a river, in an area frequently visited by chimpanzees 
(4°19’52”N, 24°41’44”E).  

 
 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 paw measured 10 
cm from the dew claw to the third claw, and was spotted black and white (Figure 23). We 
preserved it in alcohol. 
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 a.   b. 
 
Figure 23. (a. and b.) Ligada Faustin in the town of Bili with the leopard (Panthera pardus) paw 
described in the text. 
 
 

Leopards appeared to be common both at Camp Louis and in the Gangu Forest, 
frequently visiting our camps in both of these regions (Chapter 1, Table IX). We encountered 
their tracks six times on the 160 km of transects walked, and once we encountered an adult on 
the transect. 

Two other Azande trackers claim to have seen chimpanzees eating leopards in nearby 
forests. Olivier Esokeli 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 followed the sounds 
into a gallery forest. There he found the mangled carcass of a leopard surrounded by 
numerous chimpanzee prints. Both of these incidents allegedly happened decades ago, and 
were recounted to the first author after the leopard-eating incident described above, so it is 
hard to be sure of their validity. Ever since the early days of the 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. All of the trackers insist that leopards never hunt 
chimpanzees, even juveniles, because the chimpanzees are too large and powerful. We 
dissected five leopard scats found near Camp Louis, and found no remains of chimpanzees, 
only of duikers (hooves, bones, and small grey hairs). 
 
Other vertebrate prey? 

Throughout their range in Africa, wherever chimpanzees and red colobus 
(Piliocolobus spp.) are sympatric, the apes prey on the monkeys, preferring them to all other 
prey (Boesch et al., 2002). The red colobus is not present at Bili or any of the other forests 
surveyed north of the Uele River (Chapter 1), but was found in most of the forests surveyed 
south of the Uele River. It remains to be seen whether or not the chimpanzees hunt any of the 
nine monkey and prosimian species of the area. The trackers claim that they do not, and that 
the only mammals they have seen eaten by chimpanzees are leopards and duikers. However, 
project worker Makassi claimed that black and white colobuses are the ‘mortal enemies’ of 
the apes, and that the two species often do battle in the trees. He even claimed to have 



 

137 

witnessed, years before, a black and white colobus kill a small chimpanzee in the canopy by 
biting its throat. These stories may be the locals’ interpretations of hunting activity by the 
chimpanzees on monkeys. Locals have also, on several occasions, at Bili and also at Ngume 
near Buta, described having seen chimpanzees eating duikers.  

Finally, the trackers and members of villages both near and far frequently claimed that 
the Bili chimpanzees have the habit of digging up aestivating fish from small streams during 
the dry season. TH observed the Azande digging for fish as well (after they had dammed the 
streams), and the trackers claim that when dam-fishing they frequently find chimpanzee 
knuckle-prints, dig marks, and fish remains around muddy holes in riverbeds. So far, we have 
been unable to find evidence of this behavior, but we were rarely in the right part of the forest 
during the months during which the behavior is supposed to occur (February to April). 
 
Conclusions 
 
 Based on our first preliminary investigations, the year-round predominance of fruit 
and lower occurrence of leaves / herbs and insects in the dung of the Bili chimpanzees 
resembles the pattern seen in other populations of chimpanzees. A more extensive and 
systematic study will be required, however, to compare the diets of the Bili apes to that of 
other populations of chimpanzees, as well as gorillas and bonobos. It will be necessary to 
carry out fecal analyses over an entire year period in order to get a clearer picture of their 
dietary patterns. A particularly interesting avenue for further research is to verify our 
impression that herbs make up an elevated proportion of the diet of the chimpanzees living in 
the Marantaceae fields in some of the forests to the south of the Uele River. 

Although our data on meat-eating is limited, the Bili-Uele population so far appears to 
have an unusual profile in terms of vertebrate prey, having apparently consumed a tree 
pangolin, a leopard, and tortoises. There is to date no evidence that they hunt monkeys. The 
fact that we failed to find vertebrate remains in our fecal analyses is not surprising. The 
chimpanzees of the Taï Forest are famous for their elaborate monkey-hunting behavior, and 
yet for the first few years of the study, a negligible quantity of vertebrate remains was found 
in fecal analyses (Boesch & Boesch, 1989). It took years before the first monkey-hunt was 
directly observed at Taï. 

Chimpanzees have been observed eating a pangolin at Bossou, Guinea (Sugiyama, 
1981), and the remains of what was probably a pangolin were found in a dung sample from 
the Ndoki Forest, Republic of Congo (Kuroda et al., 1996). Apart from some preliminary 
reports from Loango, Gabon (J. Head, pers. com., 18 May, 2010), circumstantial evidence for 
predation on tortoises comes from only one other chimpanzee site, Ituri, also in the DRC (J. 
Hart, cited as a pers. com. in McGrew, 1992). According to J. Hart (pers. com., 10 December, 
2007), he and his team have found approximately ten tortoises (Kinixys, as at Bili) smashed or 
pried open, apparently with stick tools found at the sites. One of the three tortoises personally 
seen by Hart had been pried open with a stick, which was found still projecting from inside 
the shell. Some of the other tortoises had apparently been smashed open with sticks. Because 
of the use of tools, the researchers and local foragers attributed the kills to chimpanzees. 
There was no evidence that any of the tortoises had been smashed on a substrate.  

At several study sites, chimpanzees have been seen to behave aggressively towards 
leopards and even put them to flight (see Introduction). However, the consumption of the 
leopard described in this paper is the first ever observation, to our knowledge, of a free-living 
chimpanzee feeding on an adult big cat. The chimpanzees at Mahale who attacked an adult 
leopard and killed its cub (Hiraiwa-Hasegawa et al., 1986), were not then seen to eat the cub.  

Even after decades of study at several long-term field sites, chimpanzees continue to 
hold surprises. Although predation on tortoises and pangolins is not unprecedented, the 
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consumption of an adult or near-adult leopard has not been seen before in this species. 
Certainly, one observation of a chimpanzee chewing on a leopard carcass is not enough to 
claim that this is a normal behavior for the population. It is also impossible to know whether 
the leopard was scavenged or killed by the chimpanzee, although the circumstantial evidence 
favors the latter. Scavenging (or pirating kills from baboons) has been observed in 
chimpanzees (Goodall, 1986; Hasegawa et al., 1983), although it seems to be rare – in one 
field experiment, fresh meat was inspected but not eaten when left out for chimpanzees by 
researchers (Muller et al., 1995). The possibility that the Bili chimpanzees have in some sense 
turned the tables on what is, in other chimpanzee populations, a known chimpanzee predator, 
may help to explain the apes’ curious habit of spending their nights in elaborate ground nests 
(Chapter 5). The building of night ground nests is ubiquitous in the Bili-Uele region, having 
been found across an area of at least 35,000 km². With the exception of Yealé in Guinea 
(Matsuzawa &Yamakoshi, 1996, but see Humle & Matsuzawa 2003), this is the highest 
incidence of such behavior yet seen, and it is puzzling that it should also occur in one of the 
most predator-rich areas in which chimpanzees have been studied. At other sites in which 
ground nesting has been observed, such as Mount Nimba (Koops, 2007) and Bwindi (C. 
Stanford, pers. com., 20 September, 2007), large predators are notably scarce or absent. 
Entering into speculation, perhaps predators at Bili give the chimpanzees a wide berth to 
avoid meeting the fate of the leopard described above, thus leaving some of the apes free to 
nest on the ground. Intriguingly, ground nesting seems to be rare in proximity to human 
settlements and roads, the same areas in which the chimpanzees show fear when they 
encounter humans (Chapter 2). Perhaps Homo sapiens is the one predator that the Bili apes 
would rather not encounter on the ground. 
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Appendices 
 
Appendix I. The raw data for our nest site decay-rate study. 
     Dung 

at 
nest? 

Decay Rate 
Nest 
no.r 

Date 
Discovered 

Nest 
Age Tree/Ground 

Est. 
elevation 

Nov. 
24/04 

Jan. 
29/05 

Apr. 
6/05 

Apr. 
17/05 

May 
20/05 

May 
21/05 

Jul. 
12/05 

1 10/20/2005 1 T 12 y nv nv nv 4 6 nv 6 
2 10/20/2004 1 T 6 y nv nv nv 4 5 nv 5 
3 10/20/2004 1 T 7 y nv nv nv 6 6 nv 6 
4 10/20/2004 1 T 8.5 y nv nv nv 6 6 nv 6 
5 10/20/2004 1 T 15 y nv nv nv 6 6 nv 6 
6 10/31/2004 2 G 0 n nv 6 6 nv nv 6 6 
7 10/31/2004 2 G 0 n nv 6 6 nv nv 6 6 
8 10/31/2004 2 G 0 n nv 6 6 nv nv 6 6 
9 11/13/2004 1 G 0 y 3 nv 6 nv 6 nv 6 
10 11/13/2004 1 T 5.5 n nv nv 4 nv 6 nv 6 
11 11/13/2004 1 T 5 n nv nv 4 nv 4 nv 4 
12 11/13/2004 1 T 6.5 y nv nv 5 nv 5 nv nv 
13 11/13/2004 1 T 4.25 y nv nv 5 nv 6 nv nv 
14 11/16/2004 1 G 0 y nv nv 4 nv 6 nv 6 
15 11/16/2004 2 T 9 n nv nv 4 nv 4 nv 5 
16 11/17/2004 2 T 6.5 n nv nv 4 nv nv nv nv 
17 11/23/2004 1 T 6 n nv nv nv nv 4 nv 6 
18 11/26/2004 1 T 5.5 n nv nv 3 nv 4 nv 4 
19 11/30/2004 1 G 0 y nv nv 5 nv 5 nv 6 
20 11/30/2004 1 T 4.25 y nv nv 4 nv 4 nv 5 
21 11/30/2004 1 T 15 y nv nv nv nv nv nv nv 
22 1/29/2005 1 G 0 y nv nv 5 nv nv 6 6 
23 1/29/2005 1 G 0 n nv nv 4 nv nv 5 6 
24 1/29/2005 1 G 0 n nv nv 4 nv nv 5 6 
25 1/29/2005 1 G 0 y nv nv 5 nv nv 6 6 
Code: 1 = fresh, 2 = recent, 3 = old, 4 = rotten, 5 = skeleton, 6 = disappeared; nv = not visited 
 
 
Appendix II.  Mean and median nest heights compared across 14 surveyed areas, excluding ground 
nests. 
Locality n N / S of Uele Mean Median SD 
Bili-Bili South 93 N 11.94 11.0 5.18 
Camp Louis 561 N 8.29 6.5 5.49 
Gangu 432 N 10.01 8.50 5.33 
Gbangadi 82 N 10.69 10.0 5.41 
Zapay 114 N 11.07 8.0 6.14 
Zaza-Nawege 31 N 8.09 8.0 3.78 
Akuma-Yoko 35 S 13.96 10.0 7.26 
Bongenge-Malembobi 180 S 8.12 7.0 3.49 
Buta-Ngume 69 S 13.32 12.0 5.34 
Leguga 83 S 10.48 8.0 5.97 
Lebo-Mongongolo 158 S 10.27 9.0 5.01 
Mbange E 90 S 9.46 8.75 3.83 
Mbange W 67 S 11.26 9.5 5.47 
Zongia-Lingo 60 S 11.33 9.0 6.19 
Total N Uele 1313 N 9.50 8.0 5.56 
Total S Uele 742 S 10.31 9.0 5.25 
Total 2055 - 9.79 8.0 5.46 
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Appendix III. Factor-loadings from the PCA analysis of the 18 human evidence items across the 
different study regions, including the predictor ‘distance from road’. For PC1, the lower the item’s 
number in the series, the more likely it correlates with nest height. Loadings near 0 indicate that the 
evidence-type does not contribute to that particular axis, negatively or positively.  
Evidence type Factor loading PC1  Evidence type Factor loading PC2 
distancefromroad 0.14192194  village 0.43188629 
lean-to 0.12461399  hut 0.42342922 
pet -0.01417210  field 0.40977583 
artifact -0.04766964  contact 0.40291996 
village -0.14245529  sign 0.22986915 
hut -0.14507288  lean-to 0.12672931 
field -0.15237623  pet 0.06521409 
cartridge -0.15637346  artifact 0.06395099 
mining -0.16692632  huntingsign -0.00495387 
contact -0.17947002  camp -0.02325730 
sign -0.21748213  bushmeat -0.02854944 
fishingsign -0.246658446  battery -0.0473790 
birdhunting -0.26410676  distancefromroad -0.05391920 
huntingsign -0.28608385  fishingsign -0.08012734 
camp -0.31614365  cartridge -0.13333941 
battery -0.31742692  snare -0.15782701 
huntingcamp -0.33107225  huntingcamp -0.19647316 
bushmeat -0.34768538  birdhunting -0.23994413 
snare -0.34904976  mining -0.27360894 
 
 
Appendix IV. Numbers and percentages (the latter in parentheses) of nests covered across different 
seasons and locations. 
Locality No. in wet 

season (April-
Nov) 

No. in dry 
Season 
(Dec-

March) 

No. in wet 
season 

(excluding 
ground nests) 

No. in dry 
Season 

(excluding 
ground nests) 

No. in wet 
Season 
(ground 

nests only) 

No. in dry 
Season 
(ground 

nests only) 
N Uele covered 76 (73.1) 172 (69.1) 63 (72.4) 150 (66.7) 13 (76.5) 22 (91.7) 
N Uele uncovered 28 (26.9) 77 (30.9) 24 (27.6) 75 (33.3) 4 (23.5) 2 (8.3) 
S Uele covered 379 (91.1) 178 (76.1) 348 (90.4) 152 (75.6) 31 (100) 26 (78.8) 
S Uele uncovered 37 (8.9) 56 (23.9) 37 (9.6) 49 (24.4) 0 (0) 7 (21.2) 
All forests covered 455 (87.5) 350 (72.5) 411 (87.1) 302 (70.9) 44 (91.7) 48 (84.2) 
All forests uncovered 65 (12.5) 133 (27.5) 61 (12.9) 124 (29.1) 4 (8.3) 9 (15.8) 
 
 
Appendix V. Results of 46 fecal analyses conducted between October 2004 and July 2005. uk = 
uknown, nr = not recorded 
Fecal 
analysis 

Site Date Where 
found? 

Pre-
wash 

weight 
g 

Post-
wash 

weight 
g 

Contents 
 

% of 
Species                                    sample        Type                 No. 

Wash 1 1 Oct 13 
2004 

contact 
site 

93 87 Saba spec. 65 seeds 52 
Erythrophleum suaveolens 30 seeds 36 
Afromomum spec. 2 seeds >50 
Ficus mucoso 2 seeds, pulp >50 
ants (Dorylus spec.) 1 body parts 4 

Wash 2 2 Oct 16 
2004 

ground 107 44 Afromomum spec. 32.5 seeds >50 
Ficus mucoso 32.5 seeds, pulp >50 
Saba spec. 18 seeds 8 
Erythrophleum suaveolens 12 seeds 5 
Greenewaydendron 
(probably suavoleans) 5 seeds, pulp 

5 (2 
pulps) 

Wash 3 3 Oct 20 
2004 

contact 
site 

53 49 Ficus mucoso 100 seeds, 
stems, skins 

>50 

Wash 4 4 Oct 20 
2004 

contact 
site 

62 62 Ficus mucoso 100 seeds, 
stems, skins 

>50 

Wash 5 5 Oct 20 
2004 

nest site 167 152 Saba spec. 100 seeds, pulp 109 
 



 

145 

Fecal 
analysis 

Site Date Where 
found? 

Pre-
wash 

weight 
g 

Post-
wash 

weight 
g 

Contents 
 

% of 
Species                                    sample        Type                 No. 

Wash 6 5 Oct 20 
2004 

nest site 81 70 Saba spec. 100 seeds, pulp 59 
 

Wash 7 5 Oct 20 
2004 

nest site 175 155 Saba spec. 99 seeds, pulp 119 
dirt 0.5 dirt 1 
Afromomum spec. 0.25 seeds >50 
uk plant 0.25 uk material 1 

Wash 8 5 Oct 20 
2004 

nest site 107 99 Saba spec. 99.5 seeds, pulp approx. 50 
Afromomum spec. 0.5 seeds >50 

Wash 9 6 Nov 1 
2004 

ground 35 22 uk (limongule) 100 seeds, skin nr 
 

Wash 
10 

7 Nov 
11 

2004 

nest site 186 107 uk (limongule) 99.75 seeds 10 (9 
frag-
ments  
and 
skins) 

uk leaf 0.25 leaf 2 
Wash 
11 

7 Nov 
11 

2004 

nest site 158 162 Saba comorensis 100 seeds approx. 115 
 

Wash 
12 

7 Nov 
11 

2004 

nest site 102 nr Saba comorensis 100 seeds approx. 40 
 

Wash 
13 

8 Nov 
12 

2004 

contact, 
nest site 

33 17 Saba comorensis 93 seeds 33 
uk seeds 5 seeds 3 
uk fiber 2 fiber >1 

Wash 
14 

9 Nov 
13 

2004 

nest site 
(Wash 
13 and 
14 from 

same 
nest) 

869 262 Ficus spec. (strangler) 80 seeds, pulp >50 
Afromomum spec. 4 fiber >50 
Arundinaria (bamboo)  4 fiber >1 
Marantochloa congensis 4 fiber >1 
Strychnos camptoneura 4 seeds 17 
Celtis tessmannii 4 seeds 26 

Wash 
15 

9 Nov 
13 

2004 

nest site 
(Wash 
13 and 
14 from 

same 
nest) 

416 332 Ficus spec. (strangler) 94 seeds, pulp >50 
Celtis tessmannii 2 seeds 4 
Arundinaria (bamboo)  1 fiber >1 
Marantochloa congensis 1 fiber >1 
Strychnos camptoneura 1 seeds 1 
bark 1 bark >1 

Wash 
16 

9 Nov 
13 

2004 

nest site 53 23 Ficus spec. (strangler) 95 seeds, pulp >50 
uk (abukamango) 2 seeds >1 
Saba comorensis 2 seeds 1 
uk material 1 uk material 1 

Wash 
17 

9 Nov 
13 

2004 

nest site 99 67 Ficus spec. (strangler) 75 seeds, pulp >50 
Saba comorensis 13 seeds 14 
Afromomum sp. 10 seeds, fiber >50 
uk seeds 1 seeds 3 
uk (abukamango) 0.5 seeds >5 
Musanga cecropiodes 0.5 seeds >50 

Wash 
18 

10 Nov 
16 

2004 

nest site 291 112 uk fiber 58 leaves, fiber >1 
Saba comorensis 34 seeds, skin 36 
uk (abukamango) 2.3 seeds 13 
uk material 2.3 uk material 2 
uk skin 2.3 skin 12 
Afromomum spec. 0.5 seeds >50 
Ficus sp. (strangler) 0.5 seeds >50 

Wash 
19 

11 Nov 
20 

2004 

ground 13 17 uk (holombio?) 98 seeds approx. 
30 

Afromomum sp. 1 seeds 5 
uk seeds 1 seeds 3 

Wash 
20 

12 Nov 
24 

2004 

contact 230 131 Ficus spec. (strangler) 90 seeds, pulp >50 
Strychnos camptoneura 8 seeds 16 
Afromomum sp. 2 seeds, skin >10 
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Fecal 
analysis 

Site Date Where 
found? 

Pre-
wash 

weight 
g 

Post-
wash 

weight 
g 

Contents 
 

% of 
Species                                    sample        Type                 No. 

Wash 
21 

13 Nov 
26 

2004 

nest site 40 24 uk seeds 68 seeds 33 
uk fiber 25 fiber >1 
uk seeds 5 seeds >1 
Strychnos camptoneura 1 seeds 2 
Celtis tessmannii 1 seeds 1 

Wash 
22 

13 Nov 
26 

2004 

nest site 88 60 uk seeds 60 seeds 108 
uk fiber 22.5 fiber >1 
uk seeds 7.5 seeds >1 
Celtis tessmannii 5 seeds 1 
Strychnos camptoneura 5 seeds 4 

Wash 
23 

14 Nov 
30 

2004 

nest site 102 53 Strychnos camptoneura 85 seeds 46 
uk fiber 12 fiber >1 
Celtis tessmannii 1.5 seeds 12 
Ficus sp. (strangler) 1 seeds >50 
Afromomum spec. 0.5 seeds 5 

Wash 
24 

15 Nov 
30 

2004 

ground 88 67 uk fiber 26 fiber >1 
Afromomum spec. 25 seeds >50 
ants (Dorylus spec.) 18 body parts >50 
uk (abugba savanna seeds) 10.3 seeds 9 
Strychnos camptoneura 10.3 seeds 17 
uk seeds 10.3 seeds 2 

Wash 
25 

16 Dec 7 
2004 

ground 25 28 Afromomum spec. 54 seeds >50 
Strychnos camptoneura 31 seeds 14 
uk (abugba savanna seeds) 13.8 seeds 11 
Celtis tessmannii 1.2 seeds 1 

Wash 
26 

17 Dec 
11 

2004 

contact 231 97 uk seeds (holombio?) 56 seeds >10 
Afromomum spec. 18 seeds >50 
Arundinaria (bamboo)  10 fibers >1 
uk seeds 9 seeds >50 
Strychnos camptoneura 4 seeds 12 
uk seeds 1 seeds 13 
uk seeds 1 seeds 1 
uk seeds 1 seeds >50 

Wash 
27 

17 Dec 
11 

2004 

contact 146 52 uk seeds (dondoli?) 99 seeds approx. 
50 

Ficus spec. (strangler) 1 seeds >50 
Wash 
28 

18 Dec 
14 

2004 

ground 61 77 Saba comorensis 86 seeds >10 
Palisota spec. (hirsuta?) 14 seeds >10 

 

Wash 
29 

19 Jan 26 
2005 

ground 157 202 Ficus mucoso 99.5 seeds >50 
uk Marantaceae 
(Haumania?) 

0.5 herbs >1 

Wash 
30 

20 Jan 29 
2005 

nest site 432 363 uk (abukamango) 94 seeds >50 
Strychnos camptoneura 5 seeds 23 
Marantochloa congensis 1 seeds 13 

Wash 
31 

20 Jan 29 
2005 

nest site 151 146 uk (abukamango) 96 seeds >50 
Strychnos camptoneura 2 seeds 2 
Marantochloa congensis 2 seeds 5 

Wash 
32 

21 Jan 29 
2005 

ground 221 131 uk seeds 53 seeds >50 
uk leaves 30 leaves, fiber >10 
Diospyros iturensis 6 seeds 4 
Saba spec. 6 seeds 14 
Ficus mucoso 3 seeds >50 
Afromomum spec. 1 seeds >10 
dirt 1 dirt 1 

Wash 
33 

22 Feb 5 
2005 

ground 56 31 Ficus mucoso 85 seeds >50 
Strychnos camptoneura 15 seeds >5 

Wash 
34 

23 Feb 10 
2005 

ground 52 17 Uapaca hendelotii 50 seeds 12 
uk leaves and fiber 28 leaves, fiber >1 
Belenophora coffeoides 17 seeds 9 
uk seeds 2.5 seeds >1 
uk seeds 2.5 seeds >1 
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Fecal 
analysis 

Site Date Where 
found? 

Pre-
wash 

weight 
g 

Post-
wash 

weight 
g 

Contents 
 

% of 
Species                                    sample        Type                 No. 

Wash 
35 

24 March 
8 2005 

ground 97 102 uk fiber 100 fiber >1 
 

Wash 
36 

25 March 
11 

2005 

nest site 39 24 Monodora angolensis 
Weltwitschii 

60 seeds 14 

Ficus mucoso 13 seeds >50 
uk (zikpe) 13 seeds >50 
Musanga cecropioides 13 seeds >50 
uk seed 1 seeds 1 

Wash 
37 

26 March 
20 

2005 

nest site 72 42 uk seeds 80 seeds >50 
uk seeds (abugba savanna 
seeds) 

6 seeds 1 

uk seeds 6 seeds 4 
uk seeds 6 seeds 4 
dirt 2 dirt 1 

Wash 
38 

27 April 
6 2004 

ground 84 51 Uapaca hendelotii 41 seeds 11 
Ficus mucoso 39 seeds >50 
uk fruit  10 skins >5 
Myrianthus arboreus 5 seeds 3 
uk seeds 5 seeds 1 

Wash 
39 

27 April 
6 2004 

ground 96 75 Uapaca hendelotii 85 seeds approx. 
20 

zikpe seeds and fiber 7 seeds, 
fiber 

>10 

Myrianthus arboreus 7 seeds 1 
uk seeds 1 seeds >1 
uk seeds 1 seeds 4 

Wash 
40 

27 April 
6 2004 

ground 94 69 Uapaca hendelotii 62 seeds >1 
uk leaves 15 leaves   >5 
zikpe seeds   15 seeds >50 
Myrianthus arboreus 4 seeds 1 
uk seeds 2 seeds 7 
uk seeds 2 seeds 4 

Wash 
41 

28 April 
7 2005 

ground 64 40 uk seeds 30 seeds 21 
Ficus mucoso 29 seeds >50 
uk leaves 29 leaves >5 
Strychnos camptoneura 12 seeds 5 

Wash 
42 

29 May 8 
2005 

ground 41 19 Khaya grandifolia / 
onthothera  

47 sap >10 

uk seeds 22 seeds >5 
uk leaves 13.25 leaves >1 
uk material 13.25 uk 

material 
>1 

ants (Dorylus sp.) 4.5 body parts 3 
Wash 
43 

30 May 
22 

2005 

contact 
site 

65 31 Myrianthus arboreus 55 seeds, 
skins 

23 (+ 
skins) 

Bridelia ferruginea 35 seeds 25 
Cola lobecitia 10 seeds 8 

Wash 
44 

31 June 3 
2005 

nest site 78 63 Erythrophleum suaveolens 77 seeds >50 
uk (Saba spec.?) 21 seeds and 

skins 
14 

Ficus spec. (strangler) 1 seeds >50 
uk seeds 1 seeds 5 

Wash 
45 

32 June 
30 

2005 

ground 42 27 Parinari excelsa 37 seeds 2 
uk seeds 30 seeds >10 
uk seeds 30 seeds >10 
uk seeds 3 seeds >10 

Wash 
46 

33 July 
11 

2005 

contact, 
nest site 

112 95 Saba comorensis 85 seeds 54 (+ 
skins) 

uk seeds 15 seeds 14 
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Appendix VI. Food items eaten by chimpanzees (counted by feeding sites, not individual items). 
Figs: Ficus brachylepis, Ficus elastoides, Ficus louisii, Ficus mucuso; Fruits: Afromomum spec., 
Afzelia africana, Bridelia ferruginea, Cannarium schweinfurthii, Carica papaya, Coffea canophera, 
Cola lobecitia, Desplatsia dewevrei, Erythrophleum suaveolens, F. brachylepis, F. louisii, Ficus 
mucuso, Gilbertiodendron dewevrei, Klainedoxa gabonensis, Megaphrynium gaboniense, Musanga 
cecropiodes, Myrianthus arboreus, Parinari excelsa, Saba comorensis, Saba sp, Strychnos 
comptoneura, Treculia africana, Uapaca hendelotii, Uk fruit, Uk (limongoye); Herbs and pith: 
Afromomum spec., Arundinaria spec., Costus afer, Marantochloa congensis, Marantochloa mannii, 
Megaphrynium gaboniense, Saccharum spec. (sugar cane), Uk herb (Haumania?), Uk Marantaceae 
spec. (dukpe), kpondo (Haumania?); Leaves: Erythrophleum suaveolens, Rinorea claessensii. 
Location Month Km 

walked 
Direct observation fruit-
eating 

Feeding remains - fruits Feeding remains - herbs, 
leaves (L) 

CL Aug 2004 28.3  S. comorensis (1) S. comorensis (1)  kpondo (Haumania?) (2)  
Saccharum spec. (1)  

CL Sept 2004 145.3 uk (limongoye) (1) 
S. comorensis (1) 

S. comorensis (13) 
Uk (limongoye) (5) 
UK (vanday) (1) 

0 

CL Oct 2004 149.6 E. suaveolens (1) 
F. mucuso (1) 
U. hendelotii (1) 
Saba spec. (1) 
 

Saba spp. (5)
S. comorensis (1) 
E. suaveolens (1) 
F. mucuso (1) 
uk (banana na ndima) (1) 
U. hendelotii (1) 
Afromomum spec. (1) 

M. congensis (1) 
M. gaboniense (1) 
 

CL Nov 2004 163.7 Ficus spp. (strangler) (6) 
S. comorensis (1)  
uk (kpandi) (1) 
 

Ficus spp. (strangler) (5) 
M. gaboniense (2) 
S. comorensis (2) 
A.  africana (2) 
Saba spec. (1) 
Uk (limongoye) (1) 

M. gaboniense (2) 
C. afer (1) 
kpondo (Haumania?) (1) 
M. congensis (1) 
 

CL Dec 2004 77.1 Ficus spp. (strangler) (3)  
uk (dondoli) (2) 
F. mucuso (1) 
 

A.  africana (5) 
F. mucuso (2) 
Ficus spp. (strangler) (3)  
M. gaboniense (2) 
Uk (dondoli) (1) 
Afromomum sp (1) 

M. gaboniense (1) 
Afromomum spec. 
(1) 

CL Jan 2005 13.9 A.  africana (1) 
uk (abukamangu) (1)  
F. mucuso (1) 

M. gaboniense (1) 
F. mucuso (1) 
 

kpondo (Haumania?) (1)  
 

CL Feb 2005 41.2 0 0 0 
CL March 

2005 
112.5 0 F. mucuso (1) 

uk (zikpe) (1) 
 

0 

CL / G April 2005 171.3 0 S. comptoneura (2) 
D. dewevrei (1) 
F. mucuso (1) 
uk (abukamanga) (1)  
uk (nyekunya) (1) 

R. claessensii (L) (1) 
C. afer (1) 
 

CL / G May 2005 122.4 B. ferruginea (1) 
A. africana (1) 

S. comptoneura (6) 
A. africana (5) 
K. gabonensis (5) 
Ficus spp. (strangler) (2)  
C. lobecitia (1) 
B. ferruginea (1) 
M. arboreus (1) 

0 

CL / G June 2005 104.7 C. lobecitia (1) 
K. gabonensis (1) 
F. mucuso (1) 
 

P. excelsa (3) 
K. gabonensis (2) 
A. africana (1) 
C. lobecitia (1) 
S. comorensis (1)  

Afromomum spec. (1)
 

CL July 2005 88.4 P. excelsa (1) 
M. cecropiodes (1) 

P. excelsa (2) 
K. gabonensis (1) 
M. cecropiodes (1) 
A. africana (1) 
C. schweinfurthii (1) 

Afromomum spec. (1) 
Arundinaria spec. (1) 
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Location Month Km 
walked 

Direct observation fruit-
eating 

Feeding remains - fruits Feeding remains - herbs, 
leaves (L) 

BILI S July 2006 69.6 T. africana (1) 
K. gabonensis (1) 

S. comorensis (3) 
uk (ongokea) (1) 
T. africana (1) 
A. africana (1) 

0 

BILI S, 
CL, & G 

August 
2006 

124.1 0 S. comorensis (5) 
S. camptoneura (1) 
M. arboreus (1) 
Uk fruit (mokese) (1) 

Uk Marantaceae spec. 
(dukpe) (6) 
M. mannii (1) 
M. gaboniense (1) 

CL / G 
(trackers) 

Sept 2006 Not 
recorded 

C. schweinfurthii (1)   

LB Sept 2006 49.7  S. comorensis (2) 
Uk fruit (1) 
G. dewevrei (1) 

 

CL / G Oct 2006 193.4 Ficus spec. (strangler) (1) 
A. africana (1) 
 

S. camptoneura (3)  
A. africana (2) 
M. gaboniense (1) 
C. schweinfurthii (1) 
F. elastoides (1) 
Uk fruit (1) 
Uk fruit (1) 
Uk (munungbu) (1) 

M. gaboniense(1) 
Afromomum spec. (1) 

BILI S Nov 2006 15.0 0 0 0 
ZP Dec 2006 50.0 uk (banana-like fruit) (1) A. africana (5) 

M. gaboniense(1) 
0 

CL / G Jan 2007 191.4 Ficus spp. (louisii?) (5)  
F. louisii (1) 
F. brachylepis (1) 

Strychnos sp. 
(burlumanza) (6) 
A. africana (5) 
S. camptoneura (3) 
C. canophera (2) 
F. mucuso (1) 
F. brachylepis (1) 
F. louissi (1) 
Ficus spec. (1) 
D. dewevrei (1) 

E. suaveolens (L) (2) 
C. afer (1) 

LI / ZO Nov 2007 74.7 0 M. gaboniense (3) 
F. mucuso (1) 
Uk fruit (1) 

M. gaboniense (2) 
Afromomum spec. (1) 
 

MB Jan 2008 111.8 0 S. comorensis (1) 
D. dewevrei (1) 

Haumania spec. (5) 
Palisota spec. (hirsuta?) (1) 

LG March 
2008 

48.5 0 D. dewevrei (3) 
S. comorensis (2) 
F. mucuso (1) 

0 

BG April 2008 65 0 F. mucuso (1) 
D. dewevrei (1) 

M. gaboniense (1) 

AK June 2008 23.5 0 Uk fruit (1) 
Uk fruit (bahukukuku) (1) 
M . cecropiodes (1) 

M. gaboniense (8) 
Haumania spec. (2) 

LB / ZA Aug 2008 19.4 0 Uk fruit (bakilamama) (2) 
Uk fruit (aganga) (2) 
S. comorensis (1) 
Carica papaya (1) 

0 

BT-NG Sept 2008 56.0 0 S. comorensis (2) 
Afromomum spec. (1) 
M. arboreus (1) 

Afromomum spec. (3) 
M. gaboniense (2) 

YK Nov 2008 1 0 F. mucuso (1) M. gaboniense (6) 
Afromomum spec. (1) 
Haumania spec. (1) 




