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Abstract The dependence of forest communities on
bushmeat as a source of protein and income is a challenge
to wildlife conservation in Sub-Saharan Africa. We
investigated the use of caves and overhanging rocks as
hunting camps and the consequences for breeding grey-
necked picathartes Picathartes oreas in the forests of Cross
River in south-east Nigeria.We recorded 84 nesting colonies
during guided and random searches. We found 14 (16.7%)
breeding sites that had been used as hunting camps, with
evidence including fire stands, sleeping spots, cooking
utensils and drying racks. Fire stands were the most
frequently recorded evidence of camping and were found
in 11 of the camps. At the 14 breeding sites only two nesting
attempts were made by P. oreas during the survey. Thirty-
seven nests (c. 95%) recorded in hunting camps were empty
and showed no evidence of ongoing or potential breeding
activities, suggesting that the nests may have been
abandoned. We attributed the low nesting attempt rate to
disturbance caused by hunters, who also affected breeding
success through direct removal of eggs and fledglings from
nests. We encourage conservation education for the
protection of P. oreas and other threatened species in the
region and recommend strict enforcement of wildlife laws
and disciplinary sanctions. Given the role of the forests of
Cross River as a critical habitat for several endemic and
threatened species, management efforts targeted at improv-
ing the integrity of the forest will benefit grey-necked
picathartes and other avian species of conservation concern.
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Introduction

The decline of wildlife populations in Sub-Saharan
Africa has been attributed to habitat loss as a result of

agriculture and rural development, and hunting activities.
Bushmeat hunting is an ancient and widespread cultural
practice in Africa (Anadu et al., 1988; Wilkie & Carpenter,
1999; Willcox & Nambu, 2007), probably related to the close
proximity of communities and wildlife habitats (Cordeiro
et al., 2007). For example, the Okwangwo Division of Cross
River National Park has two enclave communities (Okwa
and Okwangwo) and 66 others located , 1 km from the
forest (Ezebilo & Mattsson, 2010). These communities meet
their protein requirements predominantly with bushmeat
from the surrounding forest. The demand for bushmeat as a
source of both protein and income has increased as a result
of population growth and increased economic pressures in
local communities and cities (Anadu et al., 1988; Willcox &
Nambu, 2007). Despite the reported decrease in wildlife
populations there has been no decrease in hunting pressure.
Rather, as game species have become depleted, hunters have
changed their strategies and expanded their hunting ranges,
often travelling deeper into the forest to hunt (Willcox &
Nambu, 2007). Most hunters prefer to camp in the forest for
several days, necessitating the use of man-made structures
(bush sheds) or natural formations such as caves and rock
overhangs for shelter. The use of camps as hunting bases has
been identified by other studies (Noss, 1998; Muchaal &
Ngandjui, 2001; Laurance et al., 2006; Willcox & Nambu,
2007; Rist et al., 2010; Van Vliet et al., 2010; Ofori &
Attuquayefio, 2011) and is becoming increasingly common
in many countries in Sub-Saharan Africa. Circa 60% of
all hunters in Midyobo Anvom, a village in mainland
Equatorial Guinea, operate from hunting camps (Rist et al.,
2009). This strategy allows them to hunt in core areas of the
forest far from their communities and provides them with
sufficient time to hunt during both the day and night
(Van Vliet et al., 2010).

The forests of Cross River are characterized by undulat-
ing mountains with steep slopes. This topography makes
it difficult to construct hunting camps, and most hunters
prefer to use natural formations such as caves and over-
hanging rocks as base camps. Most camps are used year
round and in some cases from year to year, with peak use
occurring in the rainy season, usually during March–
November (based on our personal interactions with the
hunters). This corresponds to the peak breeding periods of
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the grey-necked picathartes Picathartes oreas (Awa et al.,
2009), a ground-dwelling bird endemic to the equatorial
tropical forest of Central and West Africa. The species
is restricted to the tropical Lower Guinea forest of
Nigeria, Equatorial Guinea, Congo-Brazzaville, Gabon and
Cameroon, with a fragmented and declining global
population estimated at 2,500–10,000 individuals (Ash,
1991; Thompson & Fotso, 2000; Bian et al., 2006; Awa
et al., 2009; BirdLife International, 2011, 2012). Ash (1991)
estimated that the population in Nigeria was 500–1,000 in
the wild. However, this was probably an over-estimate (Awa
et al., 2009) as it was largely based on information from
hunters, who did not do counts and probably did not
differentiate between active and non-active nests. Moreover,
the population estimate was based on the proportion of
nests collected from a single colony Ash (1991). The grey-
necked picathartes is categorized as Vulnerable on the
IUCN Red List and listed on Appendix I of CITES (Collar &
Stuart, 1985; BirdLife International, 2011, 2012). The species
breeds in mud nests constructed or renovated on over-
hanging rock faces, during March–November (Awa et al.,
2009). Studies have attributed the decline of this species to
habitat modification, predation, hunting for the bird trade
and competition for nesting habitat (Ash, 1991; Thompson
& Fotso, 2000; Bian et al., 2006; Awa et al., 2009). Accidental
trapping in wire snares, although not considered a sig-
nificant threat, was mentioned by Awa et al. (2009) as a
potential cause of population decline. We investigated the
effect of hunting camps on the colonization of overhanging
rocks by grey-necked picathartes in their preferred habitats,
to identify human activities at breeding sites that may drive
the abandonment of nests or nest sites.

Study area

Cross River contains the largest intact closed-canopy forest
in Nigeria, believed to represent . 40% of the country’s
remaining tropical forest area (Ezebilo & Mattsson, 2010).
Located in the south-east of the country, the forests of Cross
River are contiguous with those of south-west Cameroon
and represent the western extension of the Cameroon
Highlands (Fig. 1). The lowland rainforest habitat forms part
of the hygrophilous coastal evergreen rainforest that occurs
along the Gulf of Biafra. Our study area covered c. 4,000 km2

and included Afi Mountain Wildlife Sanctuary, Afi River
Forest Reserve, Cross River National Park, the Mbe
Mountains and the Obudu Plateau (Fig. 1). The area is a
biodiversity hotspot that hosts threatened primate species,
including the Cross River gorilla Gorilla gorilla diehli, the
Nigeria–Cameroon chimpanzee Pan troglodytes ellioti, the
drill monkey Mandrillus leucophaeus, Preuss’s monkey
Cercopithecus preussi and Preuss’s red colobus Procolobus
preussi (Oates, 1999; Morgan et al., 2011), and other species
of conservation importance. The forested areas are

surrounded by local communities predominantly composed
of farmers, hunters and gatherers who rely heavily on forest
resources for their survival (Ite & Adams, 2000; Ezebilo &
Mattsson, 2010; Macdonald et al., 2011). Whereas hunting is
carried out exclusively by men, many women and children
collect non-timber forest products, including afang Gnetum
africanum and bush mango Irvingia gabonensis.

Method

We searched for breeding colonies of grey-necked pi-
cathartes from August 2010 until the end of March 2011.
The first phase of the survey (August–December 2010) was
planned to coincide with the species’ peak breeding season.
We visited areas known to have grey-necked picathartes, as
recorded by Ash (1991), and other areas where the species
was suspected to occur. In each community we interviewed
hunters and farmers. We used a conservation awareness
poster, which had a clear picture of the grey-necked
picathartes, to ensure that interviewees could identify the
bird and its characteristic mud nest. We recruited local
people with good knowledge of the survey area as paid
guides. Knowing that the survey carried out by Ash (1991)
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FIG. 1 Map of Cross River State, Nigeria, showing the main
survey sites: Afi Mountain Wildlife Sanctuary, Afi River Forest
Reserve, Cross River National Park, and the Mbe Mountains.
The rectangle on the inset shows the location of the main map
in south-east Nigeria.
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was mostly based on information from local hunters and
farmers, when we visited communities involved in that
survey we collected information on the locations of breeding
colonies from elderly hunters and farmers, some of whom
had provided Ash (1991) with information on the existence
of these colonies. These sites were then visited by our team
and thoroughly searched for evidence of grey-necked
picathartes. At each colony we recorded all evidence of
camping, including sleeping beds/spots, fire stands, drying
racks, wire snares, clothing, hunting bags, batteries, carbide
dumps from acetylene lamps, empty cigarette packs/filters,
spent cartridges, cooking utensils and feathers and other
remains of animals. We assessed the effect of camping
activities on the breeding colonies based on the number of
dilapidated or destroyed nests and the number of breeding
attempts in each colony.

Data analysis

For data analysis we used SSPS v. 20 (IBM, Armonk, USA).
We used a student’s t-test to compare the number of active
nests found in hunting camps to those found in colonies
with no evidence of camping. We recorded the coordinates
of each colony surveyed, using a global positioning system,
and used these to develop a distribution map in ArcMap
v. 10 (ESRI, Redlands, USA) for all colonies disturbed by
camping activities.

Results

We surveyed 84 breeding colonies (Supplementary Table S1)
and identified 14 that were evidently disturbed by camping

activities (Fig. 2). Only two nests in colonies used as hunting
camps showed evidence of ongoing breeding attempts;
one nest was under construction and one contained a single
egg. We could not determine if the nest with the egg
was an incomplete clutch (normal clutch size5 2) or if it
had been abandoned. Although we found more active
nests (1.17 ± SE 0.23, n5 14) in colonies with no evidence
of camping activities than in colonies that were evidently
disturbed by camping (0.70 ± SE 0.16, n5 14), this differ-
ence was not statistically significant. We found significantly
fewer nests with evidence of ongoing or potential breed-
ing in hunting camps (0.14 ± SE 0.09, n5 14) than in
other disturbed colonies with no evidence of camping
(0.65 ± SE 0.10, n5 17, t5 2.2, P5 0.034). None of the
nests found on overhanging rocks or in hunting camps
contained chicks. We found one nest under construction
in Boje upper cave area. Fire stands were recorded at 11 of
the 14 camps and were the most common evidence of
camping (Supplementary Table S2). At two camps we
recorded evidence of freshly destroyed nests. Two hunters
in Bakum village and one in Okwa believed to camp
frequently in the forest admitted to having removed chicks
from a grey-necked picathartes nest some time during
hunting.

Discussion

The proliferation of hunting camps and habitat modifica-
tion appear to constitute the greatest threat (immediate
and potential) to breeding grey-necked picathartes in south-
east Nigeria. Previous studies in West and Central Africa
concluded that hunting had a negligible effect on the
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FIG. 2 Locations of hunting camps in the
vicinity of the Okwangwo Division of the
Cross River National Park, Afi Mountain
Wildlife Sanctuary, Afi River Forest
Reserve, and the Mbe Mountains (Fig. 1).
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declining population of picathartes in the region (Ash, 1991;
Bian et al., 2006; Awa et al., 2009). However, our results
indicate that the indirect effect of hunting may be more
damaging than previously thought. Hunting camps are used
more intensively during the rainy season (Colell et al., 1994;
Muchaal & Ngandjui, 2001), which coincides with peak
breeding periods for grey-necked picathartes (Thompson &
Fotso, 2000; Harter & Shirley, 2007; Awa et al., 2009).
The intensity of hunting during the rainy season appears to
be connected to availability of time more than abundance
of game (hunters, pers. comm.). Most farming activities,
including bush-clearing, tilling and planting, start during
the dry season and continue into the early rainy season
(March–April), and therefore farmers have sufficient time
to hunt during the rainy season. The intensity of hunting
may also be influenced by events such as the New Yam and
Cassava festivals (usually August–September) and
Christmas and New Year celebrations, when there is a
high demand for bushmeat. Colell et al. (1994) noted that
hunters in the Moka Bubis were likely to increase the
frequency of hunting trips from two per week to as
many as five per week during the rainy season, which
also coincides with a peak in other activities that may involve
camping, such as collecting bush mangos, afang and snails.

Fire stands were the most common and significant
evidence of camping activities. Campers set fires for various
reasons: to keep warm at night, to cook, to smoke their
bushmeat catches and to deter wild animals from entering
the camp. Hunters often spend several days in the forest
during hunting trips (Colell et al., 1994) and therefore they
need to smoke meat in the field as a form of preservation
(Willcox & Nambu, 2007). Smoked meat weighs sig-
nificantly less than fresh meat, and thus smoking enables
hunters to carry an increased quantity of meat (hunters,
pers. comm.). It is also cost-effective because firewood is free
and readily available in the forest. However, hunters do not
consider their proximity to nests of breeding grey-necked
picathartes when selecting sites to set fires. We noticed that
areas heavily covered by soot from camp fires were often
avoided by nesting birds. When present, nests in such areas
were empty or dilapidated. It is likely that disturbance from
heat or smoke causes breeding birds to abandon their nests.
One colony appeared to have persisted at Oka Oboue
(Oboue’s cave) on the Bamba axis of the Mbe Mountains,
where we recorded one nest with evidence of breeding. This
may be a consequence of limited availability of nesting sites,
with birds continuing to use preferred but disturbed rocks
because no other sites are available (Thompson & Fotso,
2000). One hunter from Bakum told us that he enjoys
monitoring the nests in his hunting camp until the chicks
are fully grown; he then kills the fledglings and presents the
bushmeat to his children. He could not remember how
many chicks he had killed or the number of times he had
removed chicks from nests. A number of hunters, mostly

from Belegette and Abu, confessed to removing eggs from
nests while camping in breeding colonies, and three hunters
from Okwangwo village had each caught at least one adult
grey-necked picathartes in wire traps set around hunting
camps.

Fledging success in picathartes is reportedly low.
Thompson (1997) estimated that only one chick fledged
for every four adult white-necked picathartes. Identified
threats to breeding success include infanticide, competition
for nest sites, predation and low fertility as a result of stress
from disturbance (Thompson, 2004; Bian et al., 2006; Awa
et al., 2009). Additional disturbances arising from camping
activities and removal of eggs and fledglings from nests may
have serious consequences for breeding grey-necked
picathartes in the region.

The forests of south-east Nigeria, particularly in the
Cross River region, are known for their critical role in
conservation of threatened primates, most of which are core
forest species that require dense forest vegetation. These
forests are also home to a variety of bird species, including
the threatened white-throated mountain babbler Kupeornis
gilberti and the grey parrot Psittacus erithacus (BirdLife
International, 2012). Thus management to improve the
integrity of the Cross River forests by ensuring the
availability of closed-canopy forests and reducing hunting
activities will benefit not only grey-necked picathartes but a
host of other species of conservation concern.

We therefore recommend that strict enforcement of
wildlife laws and regular anti-poaching patrols will be
necessary to reduce hunting pressure on the forest. During
anti-poaching patrols in legally designated protected areas
camping equipment found under overhanging rocks should
be destroyed to discourage future camping activities.
Punitive sanctions on offenders will serve as a deterrent to
others with similar motives but will need to be sustained to
be effective. We also advocate awareness-raising campaigns
and active involvement of local people in conservation
projects as necessary tools for wildlife conservation,
especially for species outside protected areas.

We submitted our recommendations to the management
of the Cross River National Park and the Cross River
Forestry Commission (the government agency with the
power to manage wildlife outside federal reserves in Cross
River State). Evidence from our follow-up surveys (authors,
unpubl. data) and personal discussions with the manage-
ment of the National Park and NGOs working in the region
suggest that there has been some improvement in protection
across the protected areas in our study area. However, much
still needs to be done to protect breeding colonies outside
protected areas. We are collaborating with a similar project
on the conservation of the Nigeria–Cameroon chimpanzee
to launch a community-based outreach campaign to foster
local support for the protection of breeding colonies in
private lands.
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