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Further declines of threatened primates in the Korup Project Area,
south-west Cameroon

Matthias Waltert, Lien, Koen Faber and Michael Mühlenberg

Abstract The diurnal primate community of the red-eared monkey decreased between the two survey

years, whilst remaining constant or increasing in unloggedKorup area of south-west Cameroon is rich in species

and high in endemism. Two years monitoring in the forest. The frequency of associations of guenon species

did not diCer between logged and unlogged studySupport Zone around Korup National Park have shown

that, although all species of the original community are sites, but encounters of associations of all four guenon

species were only found in unlogged forest. We stronglystill present, Preuss’ red colobus and drill, which were

considered to be threatened in the early 1990s, have recommend enforcement of anti-poaching activities

inside the Korup National Park, and establishment ofdeclined further and are probably facing local extinction.

Densities of the crowned monkey also seem to have wildlife management in the Support Zone, as only a com-

bined strategy can successfully guarantee the persistencedeclined. Only mona and putty-nosed monkeys have

an expanded distribution, and densities that are within of the wildlife of the region.

the range of those reported from previous studies in the

region. Although hunting is the most important cause Keywords Cameroon, hunting, Korup National Park,

participatory wildlife survey, primates, selective logging,of these declines, logging also appears to be having a

detrimental eCect. In logged forest group densities of West Africa.

chimpanzee, red-capped mangabey, mona monkey and

been treated as a separate species by some authors
Introduction

(Groves, 1993; Kingdon, 1997), seems to be confined

to rainforests in and around the Korup Project AreaSouth-western Cameroon in West Africa lies within the

western sub-region of the Cameroon-Gabon lowland (Edwards, 1992). Populations of mainland drill also

occur outside the Korup Project Area, but unprotectedrainforest zone, an area with exceptionally high bio-

diversity and endemism (Gartlan, 1989; Stuart et al., areas within their range are increasingly subject to frag-

mentation (Gadsby & Jenkins, 1997), and the Bioko sub-1990; Larsen, 1997). The Korup Project, a multilateral

conservation eCort, lies within this area at the border species of drill probably faces extinction (Hearn & Morra,

2001). The Vulnerable red-eared monkey Cercopithecuswith Nigeria. Together the Korup National Park, which

was created in 1986, and its surrounding Support Zone erythrotis camerunensis, and the yet unnamed mainland

subspecies of the crowned monkey Cercopithecus pogoniasmake up the Korup Project Area (Fig. 1).

Populations of a fifth of all species of African primates occur in Korup and also in the Oban Division of Cross

River National Park in south-eastern Nigeria (Oates, 1996;occur in the Korup Project Area, eight of which have

populations in Korup National Park and the lowlands Gautier-Hion et al., 1999). In addition the Endangered

subspecies of chimpanzee Pan troglodytes vellerosus ofof the Support Zone (Table 1). These include two

Endangered subspecies with restricted ranges: the main- eastern Nigeria and western Cameroon occurs in the

Korup region (Oates, 1996).land drill Mandrillus leucophaeus leucophaeus and Preuss’

red colobus Procolobus pennantii preussi (Oates, 1996; Studies in the Korup National Park in the early 1990s

indicated that densities of the larger mammals were lowHilton-Taylor, 2000). Preuss’ red colobus, which has

(Edwards, 1992; Payne, 1992; Powell et al., 1994), and

that the high levels of hunting were unsustainableMatthias Waltert (Corresponding author) andMichael Mühlenberg

Centre for Nature Conservation (Dept. I), Georg-August University (Infield, 1988). Socio-economic data from the Support
Göttingen, Von-Siebold-Strasse 2, 37075 Göttingen, Germany. Zone of the Korup National Park in the late 1990s indi-
E-mail: mwalter@gwdg.de cated a decreasing hunting success (Sanga & Ndangang,

Lien and Koen Faber, Korup Project, B.P. 2417 Douala, Cameroon 2000), suggesting a further decline in wildlife popu-

lations. Given the economical and social importance ofReceived 6 September 2001. Revision requested 7 November 2001.

Accepted 10 April 2002. bushmeat (Infield, 1988) and the relatively small size of
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Fig. 1 Location of the Korup Project Area in

south-west Cameroon (inset), consisting of

the Korup National Park and its surrounding

Support Zone (within which C are logging

concessions, and 1, 2 and 3 are Ejagham,

Rumpi Hills and Nta Ali Forest Reserves,

respectively), and the locations of the four

study sites (I and II in unlogged forest and

III and IV in logged forest) in the Support

Zone, and the site in Korup National Park

studied by Edwards (1992) in 1990.

Table 1 Species of diurnal primate found in the study area, their common names, approximate mean weight of adult males, 2000 Red List

category and criteria (Hilton-Taylor, 2000), and their range within Africa.

Mean adult male Red List category

Species Common name weight (kg)1 (criteria)2 Range in Africa

Procolobus pennantii preussi Preuss’ red colobus 8.3 EN (B1+2ac) Korup region

Cercopithecus mona mona monkey 4.5 – River Volta to River Sanaga

Cercopithecus pogonias subsp. nov. crowned monkey 4.5 – River Cross to River Sanaga

Cercopithecus nictitans ludio putty-nosed monkey 6.6 – River Cross to River Sanaga

Cercopithecus erythrotis camerunensis red-eared monkey 4.1 VU (A1cd+2cd)3 River Cross to River Sanaga

Cercocebus torquatus red-capped mangabey 11.6 LR/nt W. Nigeria to Gabon

Pan troglodytes vellerosus E. Nigeria–W. Cameroon 40.0 EN (A1cd+2cd) E. Nigeria to W. Cameroon

chimpanzee

Mandrillus leucophaeus leucophaeus mainland drill 40.0 EN (A1acd+2cd) River Cross to River Sanaga

1From various authors, cited in Edwards (1992).

2EN=Endangered, VU=Vulnerable, LR/nt=Lower Risk: near threatened; criteria refer to quantitative assessment used for categorization

(see Hilton-Taylor (2000) for further details).

3Refers to species (subspecies not explicitly mentioned in Hilton-Taylor (2000)).

Korup National Park (Fig. 1), decreases in populations examine the conservation status of species we compare

our results with population data for primates in theof wildlife in the area surrounding the Park are likely

to increase hunting pressure within the Park. northern part of the National Park in 1990 (Edwards,

1992), and with results of other primate surveys in WestThe aim of the Korup Project is to combine conser-

vation eCorts both within and around Korup National and Central Africa (Thomas, 1991; Struhsaker, 1997). We

also present results on the impact of logging on primatePark. In 1999 we started a community-based survey pro-

gramme in the Support Zone of the Park to: (1) obtain populations, by comparing data between two logged

and two unlogged study sites. In general we find thatdata on the status and distribution of important species,

(2) facilitate long-term documentation of population populations have declined since the early 1990s, with

hunting being the primary cause and logging also havingtrends, and (3) investigate the impact of logging on the

wildlife. The overall objective is to provide a scientific a detrimental eCect.

basis for the development of wildlife management in

the Support Zone. Target species are diurnal primates,
Study area

duikers, large birds (hornbills and turacos), and selected

insectivorous birds of the understorey. This paper The Korup Project is a non-profit making non-

governmental organisation assisting the government ofdescribes primate densities obtained during two years

of regular monitoring in the Korup Support Zone. To Cameroon to implement its biodiversity conservation
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policy. The project is coordinated by the WWF/ Korup Project. Between 1997 and 1999 we produced

lists of local names of key animal species, and trainedCameroon Programme OBce under the directives of the

Ministry of Environment and Forests. StaC from this the teams in ecological fieldwork and identification

skills. Identification of primates was facilitated by colourMinistry are attached to the project, as are some from

the Ministry of Agriculture, and some staC are also plates redrawn from Kingdon (1997). Morphological and

behavioural descriptions in Kingdon (1997), and record-employed directly by the donors, the European Union

and the Gesellschaft für Technische Zusammenarbeit, ings of primate calls (Roché, 1994; Bouchain & Gautier,

1995; Wisconsin Regional Primate Research Centre, http://that form the Korup Project. The Korup Project Area

(KPA) consists of the Korup National Park (1,253 km2), www.primate.wisc.edu/pin/vocals; Bioko Biodiversity

Protection Programme, http://www.bioko.org/sound)and the surrounding Support Zone (5,357 km2). The

Support Zone contains extensive forests, three forest were also used.

Data was collected using Distance Sampling, in whichreserves (Rumpi Hills, Nta Ali, and Ejagham), and

two logging concessions (1,396 km2) that were active measurements of the distances of objects observed from

a transect line are used to estimate the probability ofbetween 1996 and 1998. There are c. 50,000 people in

182 villages living within KPA, and five of these villages observing an object, and thus its density (Buckland et al.,
1993; Thomas et al., 2002). Training for accurate distanceare situated within the National Park. The Korup Project

aims to protect the Park’s biodiversity and to ensure estimation was carried out, and repeated at regular

intervals, with control measurements being made withthat the Support Zone’s natural resources are used in an

ecologically and economically sustainable and socially a laser rangefinder. Each team was supported by an

experienced supervisor.acceptable manner. Ideally the Support Zone is meant

to be managed in a way that minimizes pressure on In each of the four study sites we established permanent,

straight, 2-km long transects parallel to and c. 200 mthe Park.

The study area is in the populated part of the Korup from each other. In the first year of the survey (February

1999–April 2000) two transects were established in eachSupport Zone (Fig. 1). To the east, it borders Nta Ali

Forest Reserve, which has no human settlements, and of the unlogged sites and two in logged site III, and

these transects were surveyed more-or-less twice monthly.to the west Korup National Park. Clearings for farming

are restricted to the immediate surroundings of villages, In the second year (May 2000–April 2001) more transects

were established, giving a total of 10 in the unloggedand although there is some farming alongside the roads,

most of the area is still forested. Four sites each of and eight in the logged sites, with each being surveyed

at 6-week intervals (Table 2). In both years transectsc. 8 km2 were selected for study (Fig. 1). Sites I and II

were located in unlogged forest near the boundary of the were walked between 06.30 and 09.00, at an average

speed of <1 km h−1. Estimates were made of the per-Park, where the topography is level at an altitude of

c. 250 m, and sites III and IV were located to the east in pendicular distance from the transect to the estimated

centre of primate groups, both for visual and acousticforest logged 2 years previously, where the topography

is hilly at altitudes of 200–600 m. encounters. Group size was estimated only from visual

encounters.

Observations were pooled by transect, and survey

eCort was calculated for each transect as the sum of
Methods

all distances that were walked without disturbance by

rain. Density (D) was calculated as D=n/(2wLP
a
), whereThe surveys were carried out by four teams, each

composed of three field workers experienced in animal n=number of groups observed, w=transect width,

L=transect length and P
a
=probability that a randomlytracking and hunting, selected from four villages in the

vicinity of the study sites. Most team members were chosen group within the survey area a=2wL is detected.

An estimate of P
a

was obtained using the Distanceformerly hunters, and are presently employed by the

Table 2 Survey eCort of primate censuses in two unlogged and two logged forest study sites in the Korup Support Zone (see Fig. 1 for

locations). Year 1 was February 1999–April 2000; year 2 was May 2000–April 2001.

Unlogged (Sites I & II) Logged (Sites III & IV)

Year 1 Year 2 Year 1 (Site III only) Year 2

No. of 2 km-long transects 4 10 2 8

Total no. of 2 km surveys 91 90 48 69

Total km surveyed 182 180 96 138
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Sampling software Distance 3.5 (Thomas et al., 1998). between sites. The mona monkey was the second most

abundant primate species; estimated median group sizeWe fitted half-normal, hazard rate and uniform models

to the data (each model describes a diCerent way in was 20, and the maximum group size seen was 35. The

putty-nosed monkey was the commonest species, withwhich the probability of sighting an object decreases

with distance from the centre line of the transect), similar densities in both logged and unlogged sites;

median group size was 30, with the largest groupand the Akaike Information Criterion (AIC) was used

to select models with the least number of parameters estimated to be c. 100 individuals.

Figure 2 compares changes in group density betweenand the best fit (Buckland et al., 1993). Data were

truncated (i.e. some observations furthest from the centre the two study years for the three sites (one logged, two

unlogged) for which density estimates were obtainedline were not included) only when this increased the

precision of the estimates. in both years. At the logged site there were negative

changes in the density of four species, and small positive

changes in the density of two species, whereas at the
Results

unlogged sites there was a consistent pattern of little or

positive change in densities for all six species.We used data from both visual and acoustic encounters,

because the mean densities of groups thus obtained From a total of 188 visual encounters of primates,

81 records (43%) were from mixed groups, and 71 ofwere similar to that obtained from visual data considered

alone, and in combination they gave narrower confidence these (38%) were mixed groups of guenon species

only (Table 4). There was no significant diCerence inintervals. Detection probabilities for species for which

there were <20 observations in each year and study the proportions of mixed groups between logged and

unlogged areas (x2=0.005, df=1, P=0.821). The mostsite were generally best described (i.e. had the lowest

AIC and the highest precision) by uniform models. For frequently-encountered associations were those between

the putty-nosed and the mona monkey, the two com-species with adequate sample sizes the half-normal

model was used almost exclusively. monest species, with the putty-nosed monkey present

in 92% of all associations. Associations of all four speciesOf the eight species of diurnal primate in the

Korup Project Area (Table 1) at least four species of were only found in unlogged areas.

We compared encounter rates in site II with data fromguenon (Cercopithecus spp.) and the red-capped mangabey

Cercocebus torquatus were recorded in all four study a nearby site surveyed in 1990 using similar method-

ology (Edwards, 1992). The crowned monkey, Preuss’sites (Table 3). The chimpanzee was recorded in only

three sites, and the drill and Preuss’ red colobus were red colobus and drill had lower mean encounters per km

in 2000 than in 1990, whereas the mona monkey, putty-observed at only two sites. The highest number of

species recorded was seven, at site III in logged forest. nosed monkey, red-eared monkey and red-capped

mangabey had higher mean encounter rates in 2000Abundance patterns were consistent across the four

study sites, with the same species being either common (Table 5).

or abundant. At most sites the putty-nosed monkey

Cercopithecus nictitans and the mona monkey Cercopithecus
Discussion

mona had the highest group densities, followed by the

red-eared monkey and the crowned monkey. The red- Of the eight diurnal primate species in the Korup

Support Zone five are of conservation concern, and ofcapped mangabey generally had a lower group density

than the guenon species, and group densities of the the four species with restricted ranges we found the

chimpanzee were within the same range or lower.

Because of low encounter rates and/or large diCerences

between transects there were wide 95% confidence

intervals for some of the estimates of encounter rates

and density.

During the two years the drill was recorded only

twice and Preuss’ red colobus only three times. The

crowned monkey was the least common guenon in

both logged and unlogged forest, detected 13 times.

Chimpanzees were observed in low numbers in three

sites; estimated group sizes were 6–15 in the logged

sites and 12–20 in one unlogged site. Estimates of group Fig. 2 Density changes in six primate species between 1999 and
size for the red-capped mangabey were 20–33. Density 2000 in one logged and two unlogged study sites in the Support

Zone of Korup National Park.estimates of the red-eared monkey were highly variable
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Table 4 Frequency (and percentage) of guenon (Cercopithecus spp.) cause being the increased use of hunting dogs (which
associations in logged and unlogged study sites. are used to chase drills up trees, from where whole

groups are easily shot).
Logged Unlogged

The situation appears to be similar for Preuss’ redsites1 sites2 Total

colobus. Edwards (1992) had 0.07 visual encounters
Two species of groups per km in 1990, estimated group densities
C. nictitans+C. mona 14 (44) 23 (47) 37 at 0.52–0.56 km−2, and saw group sizes of 20–64. This
C. nictitans+C. erythrotis 2 (8) 9 (18) 11

density was already low compared to other ProcolobusC. nictitans+C. pogonias 1 (3) 1
species (Struhsaker, 1975; Thomas, 1991; Whitesides,C. mona+C. erythrotis 2 (6) 4 (8) 6

1981, in Edwards, 1992), and the considerably lower
Three species

encounter rates in our study suggest that this speciesC. nictitans+C. erythrotis+C. mona 4 (13) 7 (14) 11

has declined further within the last decade. Hunting isC. nictitans+C. erythrotis+C. pogonias 1 (2) 1

a major threat to these large, mainly folivorous (Usongo
Four species 4 (8) 4

& Amubode, 2000) monkeys, and Struhsaker (1997)Ceropithecus spp.+Cercocebus 9 (28) 1 (2) 10

torquatus, unidentified guenons reported local extinctions of the species in south-west

Cameroon due to hunting. Even as early as 1966 manyTotal 32 49 81

hunters in the Kumba area of Cameroon did not know
1Over a total of 234 km surveyed. the species (Struhsaker, 1997), but in our study area
2Over a total of 362 km surveyed. hunters were familiar with the red colobus and reported

that c. 30 years ago large populations were still present

within the Support Zone. One form of the Western red
Table 5 Numbers of encounters (combined visual and acoustic)

colobus, Miss Waldron’s red colobus Procolobus badiusand encounter rates of diurnal primate groups/solitary individuals

waldroni, has already become extinct due to logging andin Korup Project Area. Sample eCort was 492 and 94 km walked in

1990 and 2000, respectively. hunting (Oates et al., 2000). Red colobus monkeys

are also negatively aCected by logging. In Kibale, red
No. encounters Encounter rate per km

colobus Procolobus badius tephrosceles seemed to avoid

heavily-logged areas (only 1.6–1.97 groups km−2), andSpecies 19901 20002 19901 20002 change

in moderately-logged areas its densities decreased from
Procolobus pennantii 26 2 0.05 0.02 −0.03 5.2 groups km−2 in 1973–75 to 3.9 groups km−2 in 1980
Cercopithecus mona 47 42 0.10 0.45 +0.35 (Struhsaker, 1997).
Cercopithecus pogonias 42 1 0.08 0.01 −0.07

We also encountered the crowned monkey Cercopithecus
Cercopithecus nictitans 75 100 0.15 1.06 +0.91

pogonias at a lower rate than did Edwards (1992) in 1990.Cercopithecus erythrotis 16 18 0.03 0.19 +0.16

Although the species is not presently considered to beCercocebus torquatus 2 4 0.00 0.04 +0.04

Pan troglodytes 0 0 0.00 0.00 threatened our results suggest that in the Korup region,
Mandrillus leucophaeus 8 1 0.02 0.01 −0.01 where it occurs sympatrically with the closely related

mona monkey C. mona (Oates, 1988; Kingdon, 1997),
1Edwards (1992).

its status needs to be monitored. We also found that2Study site II (this study).

the chimpanzee Pan troglodytes vellerosus, red-capped

mangabey Cercocebus torquatus and red-eared monkey

Cercopithecus erythrotis camerunensis are at low densitiesdrill Mandrillus leucophaeus leucophaeus and Preuss’ red

colobus Procolobs pennantii preussi to be rare. The com- in the study area. Our encounter rate for the chimpanzee

Pan troglodytes vellerosus was within the range of that forparison with data from a nearby site in 1990 (Edwards,

1992) suggests that these two species may be declining. the species in the Kibale Forest of Uganda (Struhsaker,

1997), where densities were lower, or the speciesIn 1990 Edwards (1992) saw drills on four occasions,

with an encounter rate of 0.03 groups km−1 and a absent, in moderately- or heavily-logged forest com-

pared with unlogged or lightly-logged sites (Struhsaker,group density of 0.16 km−2. The low detection of drills

during our study suggests that the species has declined 1975; Skorupa, 1988, in Struhsaker, 1997). The red-

capped mangabey’s principal habitats are mangrove,further, and reinforces the view of Gadsby and Jenkins

(1997) that the global drill population may not be viable. gallery and swamp forests (Gartlan & Struhsaker, 1972).

As with the chimpanzee, encounter rates and densitiesSteiner (2001) located only a single group during 152 km

of reconnaissance walking in April/May 2000 in the dropped between 1999 and 2000 only in the logged

study site (Fig. 2).Korup National Park and its Support Zone, and inter-

views with hunters indicated that there has been a Edwards (1992) estimated group densities of red-

eared monkey in the Korup National Park at c. 0.3recent sharp decline in drill populations, the principal
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groups km−2, lower than the densities we found in associations that we observed was still relatively high

(43%) and comparable to that of 41% found by Edwardsunlogged study sites, but comparable to those in logged

study sites. In Kibale Forest densities of the related (1992) in 1990. There was also no significant diCerence

in the proportion of mixed groups between the two-redtail monkey C. ascanius were variable, and it was

negatively influenced by logging (Struhsaker, 1997). years-old logged site and the unlogged study sites, but

associations of all four guenon species were only foundThe status of the red-eared monkey in Korup warrants

close monitoring because, as with the drill and Preuss’ in unlogged forest.

Deforestation alone probably makes primate extinctionred colobus, the Korup/Oban Hills region is its principal

conservation area. The nominate subspecies on Bioko rates in Cameroon and Nigeria the highest in the

African forest belt countries (Cowlishaw, 1999), but inisland Cercopithecus erythrotis erythrotis is categorized as

Endangered (Hilton-Taylor, 2000). the Korup region along the Cameroon-Nigerian border

deforestation plays a relatively minor role, as forestFor the two species that were most commonly

observed in the study area, densities of the mona cover is still relatively continuous. Hunting and poach-

ing are having the most detrimental eCects (Oates, 1999;monkey appear to have remained stable over the last

decade. However, densities of the putty-nosed monkey Hearn & Morra, 2001), and are the major cause of

primate declines. The rarity of the drill and Preuss’ redCercopithecus nictitans appear to be increasing, com-

parable to those in the Douala-Edea Forest in Cameroon colobus, which were once widespread and common, is

confirmed by interviews with hunters in the Supportwhere three larger, potential competitors (Preuss’ red

colobus, drill, and red-capped mangabey) were absent Zone (Steiner, 2001).

Limited information is available on the status of(Whitesides, 1981, in Edwards, 1992). Presumed density

compensation in primates, due to competitive release primates within Korup National Park, but preliminary

data from a recently instigated monitoring programmefollowing elimination of larger species, has been inferred

in Amazonian forests (Peres & Dolman, 2000). In the indicate that drill and Preuss’ red colobus are limited to

a narrow strip in the Park’s centre (Andrew Dunn, pers.KPA C. nictitans is possibly represented by the two

subspecies C. nictitans ludio and C. n. nictitans (WWF, comm.). The Park’s relatively small size and rectangular

shape (Fig. 1) facilitate access for hunting, and commercial1989; Powell et al., 1994; Oates, 1988). We only found

subspecies ludio (formerly martini) in the study area, as hunting by outsiders may be less easy to prevent inside

the Park than in the Support Zone as it is in the villagersdid Edwards (1992), but C. n. nictitans could occur at

higher elevations. interest to keep strangers away from their hunting

grounds (Steiner, 2001).It is diBcult to separate the eCects of logging from

those of hunting, as hunting pressure usually increases For eCective management of primates and other wild-

life in this region the conservation of the Korup Nationalfollowing logging (Struhsaker 1997). We found no evi-

dence of diCerences in hunting intensity, as measured Park needs to be linked to the management of wildlife

in the Support Zone, and preferably with that of theby number of gunshots heard, between the logged and

unlogged sites (unpublished data), and there were no nearby Oban Hills National Park in Nigeria. A wildlife

management plan is also required for the area betweengeneral diCerences in the primate assemblage between

the four study sites. The diCerences in the density of the northern Park boundary and the Nta Ali Forest

Reserve, where forest cover is probably highest, humanseveral primate species between one logged site and the

two unlogged study sites over the two years (Fig. 2) population lowest and collaboration between the Korup

Project and villages has been most intensive.could indicate that logging in the Support Zone is

having a negative eCect. Socio-economic surveys in Wildlife management in the Korup Support Zone

needs to be combined with a long-term environmentalthe northern logged part of the Korup Support Zone

indicate decreasing hunting success (Pollard, 1997; Sanga education programme such as that which exists in the

adjacent Banyang Mbo Sanctuary, run by the Wildlife& Ndangang, 2000).

Multi-species assemblages in vertebrates are a com- Conservation Society. Overall aims should be the end

of hunting by outsiders in village areas, and respectmon feature of tropical moist forest and might have

evolved because participating members benefit from for the Wildlife Law that already nominally protects

many primate species, including drill and chimpanzee.increased resource use and reduced predation (Diamond,

1981). The numbers of species and individuals taking Cooperation of project managers with the Ministry of

Environment and Forestry is important, as the forestpart in such associations is often negatively influenced

by human disturbance. Struhsaker (1975, 1981) docu- reserves in the Support Zone are also part of the hunting

grounds of the villages. Future projects in the Supportmented logging eCects on associations of primate species,

which dropped from 50% of all contacts in undisturbed Zone could make use of the existing collaboration

between Korup Project and its contact persons in theforest to 25% in heavily logged areas. The frequency of
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World: a Taxonomic and Geographic Reference (eds D.E. Wilsonencouraged to maintain traditional knowledge for
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