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Introduction

Hunting is one of the most important threats to many great ape populations, including
bonobos, in central Africa (Kano and Asato 1994, Bowen-Jones and Pendry 1999,
Rose 1998, Susman et al. 1981) and it could be one of the determinants of apparent
gaps in their historical range (Kingdon 1997, Kortlandt 1995 Kano1984). Butynski
(2001) and Dupain et al. (2001) have attributed recent reductions in the bonobo’s
range over the last two or three decades to increased hunting pressure. Killing even
small numbers of bonobos can have significant and long-term negative impacts on
local populations, because of their long maturation, slow reproduction and cohesive
social communities.

Subsistence hunting is not a new phenomenon in the bonobo’s range.
Traditionally, local communities near Wamba refrained from hunting bonobos for
religious reasons (Kano et al. 1996, Tashiro 1995). Traditional taboos against
killing bonobos prevail among the Iyaelima people who live within the Salonga
National Park (Thompson et al. 2008). Other observers report that bonobos may
occasionally be taken by hunters, but are not a targeted bushmeat species
(Thompson-Handler et al. 1995). Dupain et al. (2000), Thompson-Handler et al.
(1995), Draulans and Van Krunklesven (2002), and Idani et al. (2008) report that
commercial hunting is increasing in the bonobo’s range, implying that they are at
risk. Local and ethnic differences in hunting traditions are likely to have a varia-
ble impact on bonobos. Changes in hunting patterns could possibly bring new
risks.
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Relationships between bonobos and human populations in the areas they
both occupy remain ambiguous in the Salonga landscape and elsewhere
(Reinartz et al., 2006). Grossmann et al. (2008) show that there is no consistent
relationship between occurrence of bonobos and proximity to human settle-
ment, or human access routes in the park and its vicinity. Some of the largest
concentrations of bonobos are in the immediate vicinity of settlements. Bonobos
and humans also co-exist closely at other sites in their range, e.g., Wamba, Yasa
and Lilungu, (Thompson et al. 2008, Kano et al. 1996). Knowledge of the eco-
logical, economic and cultural basis of these associations and their stability are
important as human occupation, hunting, and other extractive activities increase
within the bonobo’s range, altering longstanding relations between bonobos
and people.

Unregulated hunting remains widespread in the bonobo’s range. Hunting is
unlikely to be replaced by alternative subsistence and employment opportunities in
the near future as long as wildlife populations remain available and alternative
means to generate income remain beyond the reach of most rural Congolese.
Hunting traditions are changing rapidly in many areas with the arrival of new hunt-
ing methods, the growth of commercial bushmeat trade, and the depletion of targeted
wildlife populations and vulnerable species. An understanding of how hunting
affects bonobos is needed to guide efforts to control and manage hunting in areas
where this is possible.

Salonga National Park, covering ca. 33,346km?, is one of the least disturbed
areas within the bonobo’s range and contains an important population of bonobos
estimated at ca. 15,000 individuals (range 7,100 — 20,400) (Grossmann et al.
2008). The park covers ca. 10% of the bonobo’s range and is centrally located
within that area. It should be one of the most important areas for conservation of
bonobos. However, despite its remoteness from major settlements, large size, and
status as a UNESCO World Heritage Site, the Salonga National Park is under growing
threat from uncontrolled illegal hunting (Draulans and Van Krunkelsven 2002).
Hunting has already largely reduced the park’s once important elephant population
(Blake 2005). An important question is just how safe are the park’s bonobos and
what can be done to ensure their protection?

Protection of the Salonga’s huge area remains a major challenge for the national
park service, the Institut Congolais pour la Conservation de la Nature (ICCN).
Approximately 158 guards are based in the park at 21 stations and patrol posts, an
average of one guard per 211km? (Omari 2006). A decade of political instability
has weakened ICCN’s ability to control the park. Guards cannot effectively patrol
all areas. Some engagement by ICCN with local people in favor of the park will be
essential if the park and its vulnerable fauna are to be protected. Information on
how local people use the park and affect its wildlife is required to guide efforts to
involve them in supporting its conservation. An analysis of the impact of subsist-
ence and other extractive activities, especially hunting, is needed. What strategies
and activities will best ensure the protection of the park’s important population of
bonobos? What lessons can be applied to the protection of bonobos in other areas
of their range?
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Objectives

We provide information to inform the public of the issues outlined above and
develop guidelines for the control and management of the impact of hunting on
bonobos. This information is based on a 3-year program of faunal and human activity
inventories in the park and associated interviews and hunter surveys in selected
villages in the park’s immediate periphery. Our goal was to determine where and to
what extent hunting has been and is likely to be a dominant factor in the distribution
and abundance of bonobos, and to identify specific hunting practices and economic
and ecological contexts that are likely to pose a significant threat. Specific objectives
for this chapter include:

e describing patterns of human hunting in the Salonga National Park and selected
areas of its immediate buffer zone;

e comparing landscape scale trends in the occurrence of monkeys, ungulates and
elephants, the primary hunted species in the landscape, with bonobos;

e providing an assessment of the spatial distribution and intensity of hunting, and
its economic and social correlates in representative blocks within the Salonga
landscape;

e evaluating the current and future risk of hunting to bonobos in the park and
surrounding areas; and

e developing recommendations for the conservation of bonobos and improving
control of hunting in the Salonga National Park.

Methods

We collected data from 2003 — 2006 from 3 primary sources: 1) field surveys to
determine the distribution and abundance of selected fauna including bonobos, and
the relative frequency of hunting, fishing and other extractive activities within the
park and portions of its buffer zone; 2) analysis of satellite imagery and interviews
with local people to map past settlements within the park and establish how former
settlers and their descendents continue to use the park and affect bonobos; and 3) surveys
of hunters to determine hunting practices, trends in commercial bushmeat trade, and
their affect on bonobos in selected settlements in the vicinity of the park.

Surveys of Fauna and Human Activities in the Park

We conducted surveys of large mammals, including bonobos, elephants, ungulates
and monkeys (guenons, colobus and mangebeys), and human activities, including
hunting, fishing and passage (paths and machete cuts), at 2 spatial scales via a multiphase,
nested survey design (Grossmann et al. 2008). In Phase I surveys we sampled most
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of the northern and southern sectors of the park, and a block of over 2000km? of the
corridor separating the two. We collected data on GPS-referenced and compass ori-
ented reconnaissance walks (termed recces) that were systematically allocated on a
spatial grid of ca. 10 x 10km.

In Phase I we surveyed 3 inventory blocks — Lokofa, Iyaelima and Lomela — each
with an area of 2000 — 2750km?. We identified the blocks during Phase I surveys
as being representative of the range of bonobo occurrence, human settlement and
hunting patterns within the park. We made Phase II observations from both recces
and line transects which were allocated systematically at a spatial grain of ca. 5 x
5km. Line transects were 1.4km in length and measured on the ground with GPS
and topofil. We measured perpendicular distances from line of travel to the observa-
tions on line transects and documented their location with GPS. We used
DISTANCE software (Thomas et al. 2001) to analyze results.

We collected field data on indicators of large mammal occurrence, including
direct encounters with animals (seen, heard or both), observations of dung and
feeding signs, and for bonobos, nests. We identified dung and feeding signs to species
or to a broader taxonomic group when specific identification was not possible. We
recorded age class (fresh, recent, old, and disappearing) for dung and nests. Further
information on nest count methods and field team deployment is found in
Grossmann et al. (2008).

Field indicators of human hunting included direct encounters with hunters,
observations of snares (classed as active, or inactive, and by the size of the sapling
anchor), spent cartridges, gunshots and hunting camps. We recorded hunting camp activity
(occupied, recently abandoned, and long-abandoned), the number of shelters and beds,
and the presence and size of meat drying racks. Field teams also recorded fishing
camps, other fishing signs (dammed streams, fish traps), trail crossings, machete
cuts, and evidence of all other extractive activities. We photographed most of the
illegal hunting and fishing camps we encountered in the park.

We integrated the field indicators recorded on the Phase I surveys for each of the
faunal groups— ungulates, monkeys, elephants and bonobos— and the indicators of
hunting into composite indices of relative occurrence for each of the 233, 10 x
10km analytical quadrats that had at least 5km of recce coverage. We calculated
indices for each quadrat by summing the indicator encounter rates in the cell (obser-
vations/km) weighted by an integrated score based on each indicator’s probability of
detection, the certainty of its identity, possible time lapse between the detection of
the indicator and the actual occurrence of the animal or hunting activity, and the
production and decay rates of the indicator. The criteria for the scoring are pre-
sented in detail in this volume (Grossmann et al. 2008). The integrated weighting
scores for the field indicators are in Table 12.1.

The composite indices have a log normal distribution. We transformed raw
index values to base 10 logarithms and classed these on an ordinal scale as low,
average, and high. The mean +/— one standard deviation of the log-transformed
value is average. We classed the grid cells with the highest 12 index values
as very high.
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Table 12.1 Weighting scores for observed field indictors used to develop composite indices of
faunal occurrence and hunting intensity. See Table 12.2 in Grossmann et al. (2008) for criteria
definitions.

A) Faunal indicators:

Criteria
Certainty Probability Time  Production  Decay Total
Indicator of identity of detection  lapse rate rate score
Feeding sign / km 0 1 1 0 0 2
nests / km 1 2 0 1 1 5
Dung / km 1 1 1 1 1 5
Fauna seen or heard 2 0 2 0 0 4

B) Hunting indicators:

Criteria
Certainty Probability Time  Production Decay  Total
Indicator of identity ~ of detection ~ lapse  rate rate score
Camps / km 1 2 0 1 2 6
Snares / km 2 2 1 2 1 8
Hunters encountered 2 0 2 0 0 4

Imagery and Field-based Mapping of Former Settlements
in the Park

We used satellite imagery to locate and map existing and former village settlements
within the park, which have a distinct visual signature of regenerating vegetation.
We investigated the history of most of the former settlement sites in the Phase 11
Lokofa Block via field visits and interviews with local guides. We gathered infor-
mation on the identity of former occupants, approximate date and cause of aban-
donment, location of the displaced population, and current use of the former
settlement and its surrounding forest.

Village-based Data Collection

We complimented field data on hunting indicators recorded on recces and transects
with information on hunters and hunting practices gathered from interviews and
direct observations by trained observers in villages located outside the park in the
vicinity of the Phase II Lokofa Block and an immediately adjoining area covering
about 2000 km?, the Lokolo Block. The data includes village censuses, inventories
of hunting equipment (snares and shot guns) and counts of hunting dogs. We
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assessed the level of involvement in the bushmeat trade of a sample of local hunters
from different ethnic groups who hunted in the park. We made additional observa-
tions on the export of bushmeat at key transit points on the Luilaka and Lokolo
Rivers used by hunters to gain access to the western half of the southern sector of
the park. We interviewed hunters that we encountered in the park during the Phase
I and Phase II field surveys to obtain information on their community of origin,
current village base, and where they hunted in the park.

Human Occupation and Hunting in the Salonga National Park

The Salonga National Park is one of the largest and most intact forest ecosystems
in Central Africa (Siegert 2003). Humans occupied areas that are now included
in the park at probably < 1 inhabitant/km? overall in the past. Forty percent of the
park, ca. 13,300km?, is located > 15km from the nearest human settlement. Yet
despite this low level of human occupation, the park remains relatively accessible
along a network of rivers, navigable by dugout canoe, that traverse both sectors
of the park in an east-west direction and by several abandoned roads around
parts of the park periphery that are still traversable by foot and bicycle
(Grossmann et al. 2008).

Communities living in the vicinity of the park belong to several ethnic groups
classed as pygmies (Iyeke) or villagers (Nkundo). Most speak related languages
within the Mongo language group, widespread in Congo’s central cuvette region.
The people share the same basic subsistence economy based on shifting cultivation, forest
gathering, fishing and hunting of small to medium sized animals (monkeys, ungulates,
large rodents), with the emphasis on fishing and riverine settlement versus hunting
and upland settlement varying by ethnic background.

About 215 villages are located around the periphery of the park. Most are
small. Nine villages are located inside the park border. Kitawala in the northern
sector (population ca. 5,000-7,000) is the largest, established in the early 1960s
by members of a syncretic religious sect. Eight villages of the Iyaelima, totaling
ca. 2,500 inhabitants are located in the southern sector. Residents of most of the
communities living in and around the park regularly hunt and fish within the park
limits. Although settlement and extractive activities within its limits are illegal,
fishing and hunting in the park have persisted since the park’s creation in 1970,
and traditional land claims have not been fully resolved. See also Thompson et
al. (2008) in this volume for a detailed case study of the Iyaelima.

Habitat modification, mainly by shifting agriculture, and hunting are the human
influences of greatest concern for the conservation of bonobos. Shifting agriculture
may create both favorable and unfavorable sites, depending on the extent of clearing,
age of regeneration and occurrence of favored food trees. Conversely, hunting is at
best a neutral factor, but more likely to have a negative impact on bonobos. The
impact of hunting is likely to vary depending upon hunting methods, frequency of
use of an area by hunters, and whether bonobos are targeted species.
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Hunters operating in the Salonga National Park use active pursuit with bow-and-arrow
or 12-guage shotguns, and snares and traps. The primary targeted species are
medium-sized ungulates (duikers and pigs) and monkeys. Hunters also target larger
rodents, birds, reptiles and small carnivores using pitfalls, snare lines along barriers
and other specialized methods; however, these smaller species comprise only a minor
portion of the bushmeat consumed and sold. Differences in hunting methods between
communities are mainly in the relative importance of pursuit versus snares, in the
prevalence of the use of firearms, and the degree to which dogs are used.

We classified hunters as either locally based or mobile professionals. Locally
based hunters are more likely to own and use dogs and bows and arrows. Mobile
professionals often reside outside the Salonga National Park area and visit tempo-
rarily to hunt meat to sell. Many mobile professionals specialize in the use of large
numbers of snares. Locally based hunters hunt for subsistence but also sell varying
amounts of surplus meat to itinerant meat buyers who gain access to the area along
the network of rivers. Bushmeat is exported from the Salonga National Park and its
vicinity to Mbandaka and Kinshasa to the west and to the mining centers of the
Kasai to the east and south.

A special category of professional hunter is dedicated to elephant hunting. They
are armed with military-grade weapons, are highly mobile, and use expeditionary
operations including porters and local guides. Despite seriously depleted elephant
populations in the park (Blake 1995) > 4 elephant hunters were recorded in the park
over the course of the surveys.

Table 12.2 is a summary of hunting methods recorded in the Salonga National
Park, and an assessment of the risk they pose to bonobos. Appendix 1 is a list of
the large mammals of the Salonga National Park, and their frequency as hunter kills
based on observations and interviews.

Results

Faunal Occurrence and Hunting Indices

In Phase I (2003 —2004), we surveyed a total of 325, 10 x 10km (100 km?) quadrats
via 2,900km of systematic reconnaissance walks covering ca. 82% of the park area
and 2,100km? within the corridor separating the northern and southern sectors. In
Phase II surveys (2005—- 2006), we conducted inventories on 186 transects (260 km
in total) and 1,509 km of systematic reconnaissance walks in three blocks: Lokofa,
Iyaelima and Lomela. Grossmann et al. (2008) provide further details on the survey
deployment and maps of survey coverage.

Figure 12.1 is a map of occurrence of bonobos, ungulates, monkeys and ele-
phants in 10 x 10km quadrats with > Skm Phase I reconnaissance coverage.
Contiguous grid cells have been grouped into larger blocks covering 900 — 4,750 km?
each used to estimate bonobo populations (Grossmann et al. 2008) and evaluate the
impact of hunting.
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Table 12.2 Hunting and trapping methods observed in the Salonga National Park and the threat
they likely pose to bonobos.

Hunting
type Class Subclass Note Threat to Bonobos
Active Firearms 12 gauge Includes both imported Major: probably
Pursuit shotgun and locally manufactured highest cause
weapons; locally reload of opportunistic
cartridges primary kills.
ammunition.

Military weapons ~Weapons and ammunition Potentially major:

(FAL, obtained through military limited numbers

Kalashnikov) or police channels. of weapons in use.

Bow Steel tipped Used for pigs; Moderate: may be
and arrow hunters often use dogs. used for terrestrial
arrow bonobos.

Poison arrows Specialized use for Low: not likely to
primates and deliver lethal dose
smaller game to large animal.

Trapping Snares Large cane Designed to hold Major: death or
cable noose pigs and serious injury
large antelope. likely.

mid-sized cane, Designed to hold Major to moderate:

cable or nylon small to mid-sized Death possible

noose ungulates serious injury
probable

Small cane, Designed to hold Low: death

nylon noose rodents, birds unlikely, injury

to hands or feet
possible

Barrier Designed for Low: Visible
small animals and avoided

Arboreal Designed for Negligible
squirrels, pangolins,
birds

Pitfall Large mammal Designed for Low: bonobos

larger ungulates.

can climb out

Large mammals occur widely in the park and buffer zone. Patterns of relative

abundance vary significantly between the four taxa (pair-wise X? tests, P < 0.05).
Important concentrations of bonobos occur in the southern sector of the park in the
Iyaelima (B) and Southwest (F) blocks, the northern sector in the Lomela (C) and
West Lomela (L) blocks, and the Corridor (H). In contrast, bonobos are absent or
occur in low, widely dispersed numbers in the Lokolo (D), Lokofa (A) and South Central
blocks (E) in the southern sector, and in the Northwest (I) and North Central (J)
blocks in the northern sector. Grossmann et al. (2008) in this volume provide fur-
ther analysis of distribution and population estimates of bonobos for the park and
eastern corridor.

Small and mid-sized ungulates, including primarily duikers (Cephalophus spp),
chevrotain (Hyemoschus aquaticus) and red-river hogs (Potamochoerus porcus) are
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Threat Assessment Block Occurrence Index
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Fig. 12.1 Occurrence of bonobos, ungulates, monkeys and elephants in the Salonga National
Park, and surveyed corridor integrating weighted Phase I encounter rates of field indicators for 10
x 10km quadrats having > 5km recce survey coverage. Contiguous quadrats are grouped into
Threat Assessment Blocks to evaluate impact of hunting on bonobos and other fauna. Lokofa,
Iyaelima, and Lomela Threat Assessment Blocks cover Phase II Population Inventory Blocks
described in Grossmann et al (2008) (See Color Plates).

most abundant in the southern sector of the park in the Lokofa (A), Lokolo (D) and
South Central (E) blocks and in the northern half of the Iyaelima block (B). They
are less abundant in the northern sector of the park in the Northwest (I), Lomela (C)
and West Lomela (L) blocks and in the southern sector in the Southwest (F) block
and Corridor (H). Monkeys in contrast are abundant in the Southwest (F) block, and
locally in the South Central (E) block (southern sector), but were found only in low
numbers in the Lomela (C) and Southeast (K) blocks (northern sector) and in the
Corridor (H).

Indicators of elephants were concentrated locally around large swampy clear-
ings (termed Botoka ndjoku, or elephant baths) in the Lokofa (A), Northwest (I),
South Central (E), North Central (J) and Iyaelima (B) blocks, and in the Corridor
(H). In contrast, they were markedly absent in the Lomela (C) and Lokolo (D)
blocks. Botoka ndjoku in blocks with low elephant abundance had low levels of
visitation.

We recorded indicators of hunting, including 26 direct encounters with hunters,
in 165 (51%) of 325, 10 x 10km Phase I quadrats (Fig. 12.2). Snares and hunting
camps were the most frequently observed indicators. We noted spent shot gun car-
tridges and specialized traps, such as pits falls, on just a few occasions, and rarely
heard gunshots. The infrequency of spent ammunition can be accounted for by the
fact that most hunters retrieve and reload spent cartridges. We recorded fishing
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Fig. 12.2 Hunting and fishing indicators recorded on Phase I surveys in the Salonga National
Park and surveyed corridor. Phase II inventory blocks are shown in outline (See Color Plates).

camps in 61 survey quadrats in the park. Most were concentrated along larger water
courses. Hunting camps were in 75 quadrats with a wide distribution throughout the
park. Some camps served as bases for both fishing and hunting.

Figure 12.3 is the distribution of composite hunting index for the 233, 10 x 10 km
quadrats with = 5km of recce coverage. While hunting was widespread throughout
the park, intensive hunting was concentrated in the eastern quarter of the northern
sector and along the Lomela River. Large areas of the southern sector, in contrast, had
low hunting indices. Hunting indices in the corridor between the two park sectors
were comparable to indices in many areas within the park itself, and were notably
lower than indices for large areas of the northern sector of the park.

Former Settlements in the Park

Figure 12.4 gives the location of former settlements and associated clearings in the
Salonga National Park as determined by analysis of satellite imagery, site visits and
interviews. Most former settlements, locally termed mpumba or eladji, were abandoned
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Fig. 12.3 Composite hunting index integrating weighted Phase I encounter rates of field indica-
tors for 10 x 10km quadrats having > 5km recce survey coverage in the Salonga National Park
and surveyed corridor. Phase II inventory blocks are shown in outline.

before the park’s creation in 1970 as a result of colonial and post-colonial policies
to regroup human people along roads. Although these settlements are no longer
permanently occupied, the former clearings and surrounding forests are still
claimed and used by descendants of the original occupants mostly for hunting and
fishing. The Lokofa Block contains a relatively high proportion of the park’s former
settlements.

Bonobo abundance is negatively correlated with proximity to areas of former
settlement (Fig. 12.5). The relative depletion of bonobos extends out from the area
of regenerating secondary vegetation in the abandoned clearings and gardens, several
kilometers into the surrounding undisturbed forest. Thus, the reduced rates of
occupation by bonobos can not be attributed to the direct effects of habitat
modification.

Descendants of former occupants return to mpumba in the park to hunt and fish
years after the villages have been abandoned. Those interviewed stated that most of
the displaced communities had no problem gaining access to land for gardens in
their new settlement areas, but that access to new hunting and fishing territories
remained difficult and a source of conflict between communities even presently.
Thus, the mpumba and eladji within the park remain the primary access to bush-
meat and fish for many displaced communities.
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Fig. 12.4 Former settlements (mpumba) within the Salonga National Park abandoned before cre-
ation of the park in 1970. The proportion of the quadrat area covered by regenerating vegetation is
given for 10 x 10km quadrats with mpumba. Phase II inventory blocks are shown in outline.
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Fig. 12.5 Bonobo abundance (nest group encounter rate) and distance to former settlements
(mpumba) for all surveyed mpumba in the Salonga National Park.
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This apparent limitation of fish and wildlife resources, even where human densities
are low, is characteristic of areas with low nutrient soils such as the leached sands
and weathered substrates found over much of the western Salonga National Park
(Barnes and Lahm 1997). Similar substrate-linked constraints may determine
settlement and hunting patterns in other areas and could also play a role in deter-
mining occupation by bonobos.

Village and Hunter Surveys

Systematic surveys were conducted in 37 villages along the Wafania-Boleko road
bordering the western border of the southern sector of the park. Hunters based in
these villages hunt within the Salonga National Park, including 13 villages totaling
5,800 inhabitants bordering the Lokofa Block and 24 villages totaling 6,335 inhab-
itants bordering the adjacent Lokolo Block (Fig. 12.1). We conducted interviews in
147 households and with an additional 62 hunters, including both pygmy (Iyeke)
and villager (Nkundo) ethnic groups identified in the villages or encountered within
the park in the Lokofa Block during Phase II surveys.

Table 12.3 is a summary profile of the surveyed villages. Although the Lokofa
and Lokolo communities have approximately the same number of inhabitants, the
villages bordering the Lokolo Block have more hunters than the villages bordering
the Lokofa Block. Both Lokofa and Lokolo villages had comparable equipment
indices (snares per hunter and shotguns per hunter) with dogs used frequently in
both areas. Lokolo villages had higher involvement in the commercial meat trade
than Lokofa Block villages (7 vs. 4) and a greater presence of mobile professional
hunters (12 vs. 3). All of the 20 hunters encountered by survey teams within the
park in the Lokofa Block during Phase II inventories were based in just two
villages, and almost all were Iyeke pygmies.

In the Lokofa villages, only one of the three professional hunters we interviewed had
his own camp in the forest at the time of the survey. Two had rented their cable snares
and shot guns to local hunters in exchange for a share of the meat. All of the 12 mobile
professionals we interviewed in the Lokolo villages had their own hunting camps in the
park or joined forces with local hunters. One elephant hunter, with links to the
Congolese military, operated in the Lokolo Block during the survey period. In
Mangilombe village (total population 807, including both Iyeke and Nkundo), the most
active hunting village among the communities bordering the Lokolo Block, 3 of the 4
professional hunters present came from Mbandaka and were related by marriage to the
traditional chief who provided them with illegal authorizations to hunt inside the park.

Ungulates and monkeys comprised the near totality of the meat recorded in
transport from the park or along the road to the dugout canoe ports of Wafania
(export point for the Lokfa Block) or Boleko (export point for the Lokolo Block).
Other observed bushmeat species included pangolins, porcupines and possibly
elephant. Survey teams recorded no bonobos in the bushmeat samples examined,
and no hunters admitted to killing or selling bonobos, although several said that
dead bonobos were occasionally brought into their village by hunters.



J.A. Hart et al.

"uoneI0[ Yo0[d 10J 7] ‘S 29§ "6007 ‘Isn3ny — yorepy porad KoaIng,

vlEp ON  BIEp ON 9¢—% 000°0C — 00% - 00C—t¥ - L08-T¥ oZuer
ageqia
BJEp ON  ®BJep ON 1 206°€ - G¢ - $97  1od oFeIone
SOTE[[IA T
BIEp ON  ®IEp ON LLT 059°¢6 1 0¢8 L 0€€’9  snsued [eIQ, oroyoT
8L-0 6I1-0 SI-0  008CI—0 - ®epoN - €991 —¢€8 oguer
ageqia
9T 9% L LSST - (44 - 9%t  Iod oFeroae
sageIA €1
e €09 63 Teee € 06C 4 008°G  snsued [elo], 2jOyO']
sSo(q smog  sunSjoys sareug  [euorssojoid paseq Sununy sjue)r yoorqg
OIQOIN  A[[e00T [eroIowIod Iofew  -qeyur [eJo],
A SOTEI[IA

K10yuaaur Sop Sununy pue juswndmbg

SNSUd INUNH

. (fred TeuonEN BIUO[RS 101098 UIAINOS) SYO0[g O[0YO] PUB BJONOT 2Y) Ul Jununy JuedHIUSIS [IM SNIUNWWOD JO SA[JoId €'7T JqeL

258



Human Hunting and its Impact on Bonobos 259

Although many locally based hunters participate in the commercial trade, most
do so in a limited way to provide cash to buy basic supplies (machetes, salt, soap,
petrol, cooking pots), luxury or investment items (radios, shotguns, bicycles, sewing
machines), to pay school fees, or less frequently, to produce capital for family
events such as marriages. In a list of 21 exchange equivalents for bushmeat devel-
oped from interviews in the villages bordering the Lokofa Block, 9 items were
clothing, 4 were luxury or capital investments and 9 were subsistence supplies.

Mobile professional hunters reported that they exported their meat to urban
markets in Mbandaka and rarely traded it locally. Exchange rates (Congolese franc
equivalents) for bushmeat traded at the village or hunting camp at the beginning of
the bushmeat chain are one fourth to one tenth the prices paid for the same item
once it reaches the urban market in Mbandaka.

Discussion

Impact of Hunting on Bonobos and Other Fauna

Bonobos, ungulates, monkeys and elephants differ in their distribution and abun-
dance in the park. No single species or taxonomic group can be used to provide a
comprehensive index of the impact of hunting in the park. Each species responds
differently to ecological factors and to the effects of hunting. Ungulate abundance
decreased consistently from low hunting to high hunting quadrats in Phase I sur-
veys. This expected relationship between relative faunal abundance and hunting
pressure was not recorded for any other species, although for all taxa, including
bonobos, the proportion of quadrats with high faunal abundance was lowest for the
grids with high hunting indices (Fig. 12.6).

Table 12.4 is a summary of bonobo densities, human settlement and hunting
practices in the three Phase II inventory blocks. In the Lokofa Block, bonobo nests
were significantly less abundant in quadrats with the highest hunting indices (T tests,
P<0.5). Locations with high snare encounters had fewer nests. Most nests were

Table 12.4 Profiles of Phase II inventory blocks

Bonobo Bonobo  Commercial ~ Hunter
densities' Human Hunting kills meat attitude toward
Block (per km?)  settlement methods recorded trade bonobos
Lokofa 0.278 peripheral Snare, None present Neutral /
(0.102 — shotgun, unknown
0.395) archery
Iyaelima  0.670 interior Snare, None absent Avoid
(0.328 - archery, or low
0.803) shotgun
Lomela 0.865 Interior Snare, Yes high Possibly
(0.441 - and shotgun targeted

1.00) peripheral

"Mean and 95% confidence limits for estimate.
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Fig. 12.6 Faunal occurrence in relation to hunting indices for 10 x 10km Phase I quadrats with
> 5km recce coverage in the Salonga National Park and surveyed corridor.

found in quadrats with low hunting indices or where no hunting indicators were
found (Fig. 12.7). In the Iyaelima Block, in contrast, bonobos were widespread and
abundant in areas used by local hunters, and we detected no relationship between
bonobo abundance and hunting indices. A similar situation was initially detected in
the Lomela Block during the Phase I survey (2005), but by the time of the Phase II
survey (ca. 1.5 years later), a number of quadrats in the area of the Kitawala village
where we had recorded average to high bonobo indices during Phase I, contained
few or no bonobo nests during the Phase II inventory. The Lomela Block was the
only area in the Salonga National Park where survey teams recorded bonobos killed
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Fig. 12.7 Hunting indices, snare localtions, and bonobo nest groups recorded on Phase II inven-
tories in the Lokofa Block. Histogram shows mean +/— SE nest group encounters for 5 x 5km
quadrats.

by hunters. We estimated that over 20 mobile professional hunters operated in the
Lomela Block during the period of the surveys. We recorded no mobile profes-
sional hunters in the Iyaelima Block, where the local Iyaelima actively discourage
outsiders from hunting in their forest (Thompson et al. 2008). We recorded 3
mobile professional hunters in the villages bordering the Lokofa Block.

Human Settlement and Bonobos

Bonobos live in close proximity to some villages in the Salonga National Park and
the surrounding area. However, we found a negative relationship between bonobo
abundance and proximity to former settlements in the park, most of which are used
by descendants of the former inhabitants for hunting and fishing. The reduction of
bonobo populations around former settlements is most likely the result of sustained
hunting at the site over many years. Hunters that we interviewed stated that some
mpumba in the Lokofa Block have been hunted consistently for over six decades.
Reductions of some of the bonobo populations around mpumba are probably not
recent and continued hunting may prevent re-colonization of depleted sites. These
observations support Butynski (2001), Dupain et al. (2001) Kingdon (1997),
Kortlandt (1995) and Kano (1984), who argued that past hunting pressure may have
produced gaps in the bonobo’s historic range, and that current hunting promotes
ongoing range reduction.
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Displaced communities will continue to seek access to their former mpumba
hunting grounds as long as areas outside the park are over-exploited or until alternative
sources of income — and protein — become available and accepted. The relationship
between human occupation of the forest and occurrence of bonobos may be highly
dynamic as suggested by the apparent decrease in bonobos in the Lomela Block
from 2005 — 2006, during a major increase in hunting.

The key point in the relationship between people and bonobos is not where
human settlements occur, but rather where and how people hunt. Bonobos and
humans are likely to coexist, even in close spatial proximity, where hunters do not
target bonobos because of cultural taboos or where hunters use methods that do not
put bonobos at risk. Bonobos are vulnerable where hunters unselectively target
large bodied species, or broaden their range of targets to include bonobos as pre-
ferred game species are depleted.

Threats to Bonobos in the Salonga National Park

We identified three primary threats to bonobos occupying the Salonga National
Park. These included:

1) High hunting indices: Intensive hunting is a threat to bonobos even when they
are not targeted, since the non-selective hunting methods widely used in the park
(cable snares) are likely to catch, maim or kill bonobos, as has been documented
with chimpanzees (Hashimoto 1999, Reynolds et al. 1996). Bonobos are also
likely to be killed opportunistically by hunters with firearms when they are
encountered. Areas with high hunting levels are likely to include a higher pro-
portion of mobile professional hunters who may be more inclined to seek and
kill bonobos.

2) Commercial bushmeat: Market hunting leads to an intensification and spa-
tial expansion of hunting. By controlling the prices they pay for meat, com-
mercial buyers can manipulate locally based hunters to produce unsustainable
off takes. Large bodied, social bonobos are especially at risk where com-
mercial hunting prevails, as each individual animal provides large quantities
of meat and multiple kills are possible for each encounter. The perception
(true or not) is that higher populations of wildlife in the park attract com-
mercial hunters. They claim to have ready access to areas of the park that are
not patrolled by ICCN. Hunters in the park may also avoid the need to pay
fees or provide tribute to traditional authorities in exchange for hunting
rights. These are significant gains to hunters pursuing marginally higher
profits.

3) Absence of active protection: The control of the Salonga National Park by the
ICCN is incomplete and ineffective. Some areas of the park have never been
patrolled.

Three additional factors represent indirect threats and reduced or uncertain lev-
els of direct risk. They can potentially affect the impact of hunting on bonobos.
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4) Faunal depletions: Reductions in populations of ungulates and monkeys that are
selected by most hunters could put bonobos at risk if hunters turn to bonobos as
alternative targets.

5) Former settlements: Bonobo populations are likely to be threatened in areas that
have an extended history of hunting, in particular in former settlement areas
within the park that are used as traditional hunting grounds by local communi-
ties. Given their long life spans and wide daily ranging, bonobos will be exposed
to accumulating risk, even under lower hunting levels, if the areas they occupy
are hunted consistently over time.

6) Hostility of local populations: We found that some local communities that are
hostile to the park and the presence of ICCN staff threaten guards and prevent
their deployment in areas of the park where they are hunting illegally. This may
also facilitate expansion of direct threats such as commercial hunting.

These six threats vary spatially in their influence and they do not affect the
park’s bonobos equally. Table 12.5 is an evaluation of the relative importance of
each of these threats in the 12 threat assessment blocks (eleven within the park
and one in the eastern corridor between the two park sectors) that were delimited
to develop estimates of bonobo populations given in this volume in Grossmann
et al. (2008) and mapped in Fig. 12.1. For each threat, the level of risk is graded
from low to high, on a three point scale (1-3). Composite threat scores are calcu-
lated for each block by multiplying the sum of the scores of the three direct
threats by 2 and then calculating the average of the direct and indirect threat
scores combined.

While the scoring of threats is approximate and the calculation of risk is just one
of several possible computations, several trends are nevertheless evident:

1) Over 14% of the park area and over 22% of its bonobos are highly threatened.
Another 25% of the bonobos are only slightly less threatened. Just 3% of the
park area and < 3% of its bonobos could be classified as low risk.

2) Threats to bonobos are not distributed equally. The Lomela and West Lomela
blocks, both of which have high bonobo occurrence, also have among the high-
est threat scores.

3) High hunting levels and commercial bushmeat trade were recorded in five of the
12 blocks, covering over half of the park’s area.

Conservation Potential

The ICCN is the sole authority legally mandated to patrol the Salonga National
Park and ensure protection of its fauna. An index of the potential protection of the
park area by ICCN staff can be defined as a function of the distance from park stations
or patrol posts, weighted by the number of guards present at each location. The
potential protection index can be compared with an index of hunting levels to
provide an overall assessment of the vulnerability of the park’s bonobos (Fig. 12.8).
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Fig. 12.8 Getis-Ord G, hunting hot spots, and potential protection indices computed as a function
of distance from established ICCN infrastructure (patrol posts and park stations) weighted by
number of park guards based at the site (See Color Plates).

Based on this index, only about one third of the park area is classified as having
proximate or higher potential protection. Over 40% of the park is remote (> 20km
and > 30km respectively) from manned patrol posts or park stations. Elevated hunt-
ing indices, as grouped by the Getis Ord G, hot spot analysis (Mitchell 2005), are
concentrated in the Lomela Block and in the eastern third of the northern sector
where ICCN bases are remote and potential protection very low.

The analysis also shows that proximity to ICCN patrol bases is unlikely to
explain the low levels of illegal hunting we recorded in portions of the southern
sector of the park. Many of these areas are remote from ICCN bases and infre-
quently patrolled. They have no mpumba, and may not have been claimed as tradi-
tional hunting territories before the creation of the park. Professional mobile
hunters simply may not yet have reached these areas, or alternatively, they may
have hunted these areas and left before the surveys. In the northern sector, high
levels of hunting were found even in areas of proximate potential protection. Under
its current deployment, ICCN’s infrastructure and staff are poorly placed to deal
with some of the most significant threats to the park.

Hostility between ICCN staff and local communities hinders deployment of park
guards and reduces their efficiency. The inability of ICCN and local communities
to resolve seemingly simple problems ingrains antagonism against the park.
Unresolved land claims and disputes over park limits are a constant distraction to
the ICCN. Congo’s decade of conflict and political instability left the ICCN weakened
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and opened some of the country’s parks to land grabs and destruction that are not
easily reversed (Hart 2005). The Salonga National Park, due to its large area,
remoteness and lack of known mineral reserves, still remains intact compared to
some other protected areas in Congo. However, more than 20% of the 215 villages
surrounding the Salonga National Park, and all of the nine villages located within
the park have long standing disputes with the ICCN that impede collaboration
(Thompson et al. 2008).

Recommendations to Improve Protection of Bonobos

Protected areas are one of the basic mechanisms to ensure conservation of vulnerable
species. Yet legal gazettement, and even the deployment of park guards, are not
sufficient to ensure the integrity of the protected area or the conservation of its
fauna. Salonga National Park contains a significant population of bonobos and covers
ca. 10% of their range. Despite the park’s World Heritage status, illegal hunting
occurs over wide areas. Almost a quarter of the park’s bonobos are at high risk from
illegal hunting. It is unlikely that the ICCN will be able to deal with the threats
fully. Solutions are urgently required or the park risks having one of its most valua-
ble assets seriously reduced. Failure to protect the Salonga National Park and its
bonobos could compromise efforts to establish other protected areas within the
bonobo’s range.

We offer the following recommendations as guidelines for immediate actions:

Recommendation 1: Control the most dangerous hunting. High levels of hunting
in areas that contain concentrations of bonobos present the most important threat. It
may not be possible to eliminate high levels of hunting everywhere, but a focused
approach to reduce hunting in areas that are most important for bonobos is needed.

Recommendation 2: Target specific hunters. Our interviews and observations in
the field revealed that the bulk of the intensive hunting in any given area of the park
is likely led by a small, readily identified group of hunters, most of whom are
involved in the commercial bushmeat trade. These hunters and their associated buyers
should be the first focus of control by ICCN. In some cases, controls on specific hunt-
ing practices might mitigate the impact of hunting on bonobos. The advantage of the
focused approach is that it reduces the likelihood of misdirected punishment of hunters
who, though operating illegally within the park, are less threatening to bonobos.

We recommend a combination of individualized and collective approaches for
hunter education. Individualized education programs can be tailored to specific
hunting territories, ethnic concerns, hunting methods and specific hunters.
Individualized approaches also develop a basis for personal responsibility — and its
benefits — a key element in legal recourse and for certain opportunities such as
alternative sources of income or employment, including the possibility of hiring
former poachers as park guards.

Recommendation 3: Reduce local hostility. We recommend that selected
demands by local communities for access to key sites and resources within the park
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be evaluated, and agreements be developed where access and utilization can be
controlled and will not damage park values. Arrangements with local communities
could include agreements that commit them to support protection of the park in
exchange for access rights. Locals could be hired to participate in the monitoring
of park use, an approach already initiated by some international NGOs supporting
the park. Novel approaches, like “cultural tourism,” that permit controlled access
and managed use of the park for cultural events, such as some types of seasonal
fishing, might be possible. Not all proposed uses will be compatible with the pro-
tection of the park, and negotiations should ensure that the overall outcome is
improved conservation of the site. This approach will require that the ICCN acquire
capacities such as community outreach and conflict resolution. A pilot project in
the Lokofa Block to delimit contested park limits with participation of local com-
munities improved relations with the ICCN, but it is not certain if this approach can
be used to resolve more difficult issues such as illegal hunting and fishing.

Conclusions

Salonga National Park’s globally significant population of bonobos are at best only
partially protected and secured. Illegal hunting is widespread in the park. High levels
of hunting in areas where bonobos are most abundant is the most important
threats. Salonga National Park has a long history of human use focused mainly on
fishing and hunting. Demands by local communities for access to the park’s
resources will continue to be made, and new approaches are needed to respond to
these while at the same time ensuring the integrity of the park and protection of its
key fauna, including bonobos. The multiphase program of field inventories in con-
junction with village and hunter surveys is an efficient way to identify areas with
high concentrations of bonobos, and to evaluate dangers to them. Despite the seri-
ous threats, Salonga National Park represents one of the best opportunities for long
term conservation of bonobos. Support of both local communities and ICCN are
required to secure the park and protect its bonobos.
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