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Tacugama Chimpanzee Sanctuary

Working as the Sierra Leone Chimpanzee RehabditaBrogramme, Tacugama cares for 100
confiscated and abandoned chimpanzees at the aanatlose to Freetown and supports the
enforcement of the laws protecting chimpanzeesiénr&® Leone. Founded in 1995, Tacugama
operates education, community development, fietgaech, conservation and ecotourism projects
to address the root cause issues that threatesuthizal of chimpanzees and their habitat in Sierra
Leone.
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Dr Terry M Brncic has a PhD in Tropical Forest Ecology from Oxfondiversity, UK. She has
spent several years carrying out fieldwork in canifrica on the ecology of gorillas and forest
plant species. Her latest postdoctoral researchcamaserned with the long-term ecology of African
rainforests, where she analysed sedimentary red¢msthe Congo basin to determine changes in
forest composition in response to climate changeharman impacts over the last several thousand
years.

Bala Amarasekaran has been the programme director of Tacugama CimpegaSanctuary since
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sanctuary. He has built an excellent network ofpsuiers and has developed a strong working
relationship with the Government of Sierra Leond &g agencies.

Anita McKenna has worked with Tacugama as fundraising managepasjdct co-ordinator since
2008. She originally came to Sierra Leone in 2007 as &OWblunteer in organisational
development with twenty years international bussrasnagement experience, a BSc in Biological
Sciences and an MBA.
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EXECUTIVE SUMMARY

Following the Pan African Sanctuary Alliance (PASAanagers’ Meeting held in Sierra Leone in
April 2008, Tacugama Chimpanzee Sanctuary undertookomplete a National Chimpanzee
Census Project. Sierra Leone was known to be g@oriiant country for the endangered Western
ChimpanzeePan troglodytes verudut accurate scientific data as to the state ef dbuntry’s
chimpanzee population was not available. Previestamates dated from the 1980s. With the
number of orphaned chimpanzees continuing to aatvélhe sanctuary at a significant rate it had
become increasingly urgent to increase understgnain the state of the wild chimpanzee
population and how to increase its protection.

With the endorsement of the Government of Sierranee(GoSL) and the support of PASA,
Tacugama raised sufficient funds to start the jgtoje October 2008, fieldwork commenced in
January 2009 and completed in May 2010. Earlyiffigsl led to the scope of the fieldwork being
expanded and resulted in the development of inngvahethodology to harness qualitative data
collection and quantitative survey techniques tgued a thorough and robust survey of wild
chimpanzees across the country.

In addition to determining the abundance and dhstion of chimpanzees and collecting data for a
subsequent Population & Habitat Viability Assesstm@@HVA) and conservation planning, the
census objectives also included building the capatiSierra Leone nationals, identifying potential
release sites for rehabilitated chimps from Tacumamd contributing to the sub-species data set
and the Ape Populations, Environments and Surv&REES) database. Data has also been
collected on large mammals but significant analgsigis is not included in this report.

The results of the Sierra Leone National Chimpareesus Projettndicate that the number of
chimpanzees remaining in the wild exceeds 5,500 ranck than half of these are to be found
outside protected areas. This doubles the prewstimates for Sierra Leone and establishes the
country as one of the most important for chimpaszaaeeéNest Africa. Whilst it is positive news,
the survey findings also clearly indicate that ghémzee numbers have fallen and the remaining
populations are threatened by many factors. Urgenservation focus is needed to ensure that
Sierra Leone can protect its remaining chimpanzaeestheir habitats — especially in those areas
that have no existing conservation status.

The census has also demonstrated the significétiat local organisations and sanctuaries can
play in conservation action. The project was liycaiitiated and managed and delivered cost
effectively. Significant additional information $ideen collected through the census project that
will be made available for further analysis andrj@l publication.

Lt is clear that survey is a more accurate desoripof the process than census but the initiajgmoname has
remained



1 BACKGROUND TO THE CENSUS

1.1 Chimpanzee status in Sierra Leone

The Common Chimpanze®4n troglodytes and its four sub-species are currently categorese
Endangered by the Species Survival Commission @fliternational Union for Conservation of
Nature and Natural Resources (IUCN 2006). The geoiss found in Sierra Leone, the Western
Chimpanzee Ran troglodytes vergsranges from the Dahomey Gap westward to Senegal.
Extinction has already probably occurred in thré&soformer range countries - Benin, Togo and
Burkina Faso - and populations in Senegal, Guinsaad and Ghana are extremely threatened.
With an estimated remaining population of betwe@®@0 and 50,000, the Western Chimpanzee is
among the two most endangered chimpanzee sub-spsaiggesting that if no action is taken to
halt their decline they are highly likely to facetiaction in the near future (Kormaat al, 2003).
Sierra Leone lies entirely within the natural ramf&Vestern Chimpanzees and they are distributed
throughout the country (Hanson-Aft al, 2003). The most recent estimates (Teleki andivigal
1981) put the number of remaining chimpanzees&0lto 2,500 individuals.

In the 1970s and into the 1980s, Sierra Leone wamjar source for the live chimpanzee trade;
most were exported for biomedical research anchéoentertainment industry. Estimates on the
number of infant chimpanzees exported from Siegane vary widely and it is thought that some
of those exported may have been of Guinean or iabeorigin. From 1957-1968 an estimated
2,574 chimpanzees were exported from Sierra LeBabifson 1971). Detailed customs records
from 1973-1979 show that a total of 1,582 live ghémzees were exported from the country,
primarily to the United States; thus Geza Telekinestes that over 2,000 infants were sold overseas
during the 1970s (Teleki & Baldwin, 1981, Teleki8D). Ten infant chimpanzees were confiscated
at Schiphol Airport from Sierra Leone-based wilelléxporter Franz Sitter in 1978. By 1981, Sitter
was still stockpiling wildlife and had at least #dant chimpanzees at his farm in Rokel. In 1983,
50 chimpanzees were exported to Japan and Austisainclear whether this number includes the
same 44 chimpanzees documented in 1983. It islpjessherefore, that at least 5,000 chimpanzees
from the region were exported via Freetown betwkE#s0 and the mid 1980s.

Following reports to the GoSL about the state oiglanzees in Sierra Leone, a presidential ban
was put in place in 1985 banning live trade in gtamzees and making illegal the killing, sale,

capture or keeping of chimpanzees as pets. Nomsthéhe pet trade continued, often in the open
(Teleki 1985). Law enforcement was largely non-@xisand there were limited attempts at making
the public aware about the protected status of pamees and some other wildlife.

In 1995, the Sierra Leone Chimpanzee Rehabilitafisagramme was implemented by Bala
Amarasekaran working with the GoSL and the Congemnéociety of Sierra Leone. This resulted
in the establishment of Tacugama Chimpanzee Sawdaeated south of Freetown in the Western
Area Peninsular Forest Reserve (WAPFR). The exst&f the sanctuary significantly enhanced
the ability of the GoSL to enforce the Sierra Ledtidlife Conservation Act of 1972 with respect
to chimpanzees. Tacugama finally allowed illegdlgld chimpanzees to be confiscated, cared for
and rehabilitated. Since then Tacugama has cotdidcarphan chimpanzees at a rate of
approximately ten per year (Figure 2). As of 20l&cdgama has recorded over 150 orphan
chimpanzees, most of which were rescued.

Geza Teleki, who reviewed the capture practicewiloflife traders in the 1970-80s, estimated that
for every live captive infant chimpanzee that asiwn a laboratory or sanctuary, 5-10 chimpanzees
have been killed (the mother and often other memioérthe community are killed either for
bushmeat or to retrieve the infants and not alntg survive) (Teleki 1989). Previous population
sizes will never be known for certain but it is pdde to make rough estimates of attrition. Taking
export records together with the findings from Tgamma and using a conservative estimate of five
mortalities for every one captured, these couldesgnt the estimated loss of at least 25,000
chimpanzees from Sierra Leone (and perhaps ithbeigs) in the last 60 years.



Figure 2. The number of orphan chimpanzees broughib Tacugama or confiscated each year from 1995-2009
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1.2 The need for a nationwide survey and objectives

The need for a census has been highlighted onaenarasions; it was a key recommendation of a
workshop on the status of West African chimpanzezd in Abidjan in 2002 (Kormost al, 2003)
and of the Western Chimpanzee Action Plan (KormmasBoesch 2003). A recent review (Kormos
2008) of the impact of the Western Chimpanzee AcBtan indicated that maximum effectiveness
was achieved in those countries that had goodibadatowledge of their chimpanzee populations.

The increasing human population in Sierra Leoneplsaliwith the urgent need to alleviate the
extreme poverty in the country is placing pressore the environment through escalating
exploitation of the country’s rich natural resowgcelogether with so much uncertainty regarding
the size, density and distribution of the wild cpenzee populations in Sierra Leone, and the need
to address the root causes behind the continuingabof new orphan chimpanzees it became
imperative that a survey took place as soon asilgess With the support of PASA and the
endorsement of the GoSL, Tacugama Chimpanzee Sapaindertook in April 2008 to conduct
the first-ever comprehensive survey of wild chingees in the country.

The main priority of the census has been to proaid@ccurate baseline of chimpanzee population
data from which a well-founded population habitad &iability assessment could be conducted and
a national chimpanzee conservation action planemphted. Further objectives were to increase
national wildlife research and conservation cagacietermine the state and availability of suitable
chimpanzee habitat, document evidence of human dimpdentify potential release sites for
existing rehabilitated, captive chimpanzees, anadtrdmute to enhanced regional and continental
species understanding. In addition to these gtssproject has also collected baseline information
on the relative abundance and distribution of othammals across Sierra Leone; some of this is
presented in this report.
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1.3 Scope

The geographical scope of the survey was to updé&emation about areas where chimpanzees
were known to exist but where there was no accwai on their current status, such as Outamba-
Kilimi National Park, Gola Forest, WAPFR and Lomaolwhtains Non-hunting Forest Reserve.
Furthermore, there were many community forest [doakd smaller reserves within the country
where locals indicated the presence of chimpanaeelgations through reports of crop raiding and
sale of bush meat products. There were also repdrthimpanzees living in places outside of
protected areas or forests (J. F. Oates, perstsalwation). Data available on the known origins of
53 of Tacugama’s orphans suggested that chimpameeresbeing captured all over Sierra Leone,
not just in forest reserves (Figure 3). These fraxgied locations needed to be effectively sampled
to allow accurate determination of population sietake place.

Figure 3. Known origin by district of 53 chimpanzes confiscated and brought to Tacugama from 1996-260
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2 ABOUT SIERRA LEONE

2.1 Physical

Sierra Leone is a small country in West Africa bibesh by Guinea to the north, Liberia to the
southeast, and the Atlantic Ocean to the southwiést.total area of the country is approximately
72,500 kni. Topography varies from low coastal plains in $hathwest (below 100 m elevation) to
the north-eastern plateau (300-600 m elevation)¢lwis two main massifs: Sankan Biriwa (1780
m) and Bintumani (1945m). Ten major rivers flowrfrahe uplands southwest towards the sea
(Figure 4C). The climate of Sierra Leone is maigpical, with annual precipitation ranging from
>3000 mm in the southwest to around 2000 mm imthrgh. The rainfall is highly seasonal, with
the main wet season from June to September. Avéeageerature is around 27°C.

Sierra Leone lies at the western end of the Uppenéan Forest Block and major vegetation types
include moist equatorial lowland forest, foresta@ava mosaic in the north, mangrove swamps
along the coast. The forests of the Upper Guinemedt Block are among the most biologically
rich in the world, and among the most threatendukyThave been designated as one of 25 global
biodiversity hotspots (Myergt al, 2000) and one of the two highest priorities formate
conservation in the world (Mittermei@t al, 1999). However, Sierra Leone is one of the most
severely deforested of the countries in the regi@ver 60% of Sierra Leone has the climatic and
edaphic conditions for the establishment of clos@aepy moist evergreen and semi-deciduous
forest, but only 4-5% of the country was coveredoirest in 1976 (Davies and Palmer 1989). Now
the land area is dominated by a patchwork of afjuce; bush fallow, and secondary forest.
Unsustainable resource use is continuing to exereme pressure on the environment leading to
over-harvesting of timber, expansion of grazing atakh-and-burn agriculture, and continuing
deforestation, forest degradation and soil erosion.

2.2 Political and social

Sierra Leone is divided into 4 provinces, 12 D¢ty and 149 chiefdoms. According to the 2004
Population and Housing Census, the population statdapproximately 6 million. The urban
population was estimated to pass 40% by the ye@0.2@\ vicious 10-year civil conflict that ended
in 2002 resulted in large numbers of internallypthsed people moving from rural to urban centres.
This temporarily slowed the rate of forest cleasaaod allowed some regeneration of farmland.
However, as the war progressed rebels used difféoeast areas as bases (e.g. Kangari Hills)
which likely had a strongly negative impact on fauAs of 2009, Sierra Leone was ranked 180th
out of 182 on the United Nations Human Developniedéex. The economy is based primarily on
minerals and agriculture. Agriculture employs ab@0€6 of the population and, as of 2008,
accounted for about 44% of the GDP. The miningasemtcounts for 2% of employment and 18%
of GDP, and has historically generated the majaftgxport receipts. Sierra Leone has broadened
its export base from an almost exclusive concantrain diamonds in recent years to include rutile
(titanium bearing ore), bauxite (aluminium ore)dangrowing volume of cash crops.

In the Western Area, land tenure is based on exgidtand state land ownership. In the rest of the
country, land is controlled by communal and tradhiél patterns, with paramount chiefs as heads of
each chiefdom. Forest reserves and the single natipark are under legal control of the
government, although this is still contested byalocommunities, particularly at Outamba-Kilimi
National Park.

Approximately 60% of the population are Muslim ardund 30% follow Christian faiths. There is
a strong adherence to traditional cultural belseafong many Sierra Leoneans.
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Figure 4. Map of Sierra Leone showing A) DistrictsB) Major road network and towns with a population above
1000, C) Topography and major rivers, and D) Landsksatellite image of vegetationln the Landsat image, dark
green represents closed forest, light green islfasm or secondary forest, pink is grassland, amgl@us woodland
savanna.
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2.3 Fauna

Large mammals of Sierra Leone include elephant,nacomand pygmy hippopotamus, leopard,
golden cat, caracal, bush pig, water chevrotaimgbp bushbuck, waterbuck, kob, ten species of
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duikers, and 15 species of primates. Historicalgtr@ Leoneans have eaten antelopes, monkeys,
and cane rats, but Muslims do not eat primate niatmmals are hunted either with guns, nets, or
snares. Bounty payments were made for over 240r@060key carcasses during pest control
programmes in eastern Sierra Leone between 19471868, with some of the meat going to
Liberia (Teleki and Baldwin 1981). A lucrative int@tional trade continued, with over ten 30-ton
lorries carrying smoked bushmeat to Liberia eacimtiman the dry season until 1985. The market
for bushmeat is now largely domestic. In 1988-8%s of bushmeat in Kenema exceeded 2 million
Leones (then the equivalent USD 6,700) (DaviesRadcher 1989).

2.4 National conservation strategies

The original Forestry Ordinance of 1912 was sebyphe colonial government to establish forest
reserves and protected forests. The primary irteregstablishing forest reserves was for the
management of timber production and watershed gioterather than protecting wildlife within
the reserves. The Forestry Act of 1988 was an amentito the Forestry Ordinance of 1912 and
1942. It focused on promoting multiple-use managemef forests at sustainable yields.
Responsibility for forest management and biodivgrsonservation is with the Forestry Division of
the Ministry of Agriculture, Forestry and Food Segu(MAFFS). The Wildlife Conservation Act
of 1972 focused more on species preservation aamk@lrestrictions on hunting and trapping, and
emphasised establishment of protected areas.

The GoSL is committed to the on-going protectiod aranagement of its biodiversity assets under
the Convention on Biological Diversity, and haseleped a National Biodiversity Strategic Action
Plan (Republic of Sierra Leone 2003). It is alssignatory to the Convention on International
Trade in Endangered Species of Wild Fauna and FQIFBES). However, the GoSL has extremely
limited resources available and is currently unatdeimplement the majority of its desired
conservation strategy without external support.

The National Environment Protection Act of 2008abtished a National Environment Protection
Board to facilitate coordination among Ministriegiencies and local authorities in all areas redatin
to environmental protection. It also addressed ribeessity to obtain an environmental impact
assessment license for certain projects. Also B82¢he government established the Sierra Leone
Environmental Protection Agency (SLEPA) within thknistry of Lands, Country Planning and
Environment as the agency responsible for environahenanagement. As of July 2010 SLEPA
now reports directly to the Office of the President

The GoSL has recently launched its second Povextiu&ion Strategy (PRS), which represents the
Government’s overarching development strategyHterpgeriod 2008-2012. The PRS acknowledges
the importance of sustainable management of Slexome’s natural resources — forests, wildlife,

biodiversity, soil, water, land, fisheries and nraderesources — for achieving future economic
growth.

An existing network of 48 forest reserves and corag®n areas are managed by foresters assigned
by MAFFES through district offices. Each districfioé is headed by a District Forest Officer, who
oversees logging concessions and overall manageofidatests in the region. Foresters, located
near some reserves, are responsible for enforaimg &s stipulated in the Forestry Act.

The Conservation and Wildlife Management Unit, BomgDivision of the Ministry of Agriculture,
Forestry and Food Security is the responsible baitlgin the GoSL. Several of the designated
protected areas are managed by game wardens ami$ ¢peated on site (Outamba-Kilimi National
Park (OKNP), Tingi Hills Non-Hunting Forest ReserWWestern Area Peninsula Forest Reserve,
and Gola Forest Reserve). Government funding ferthidlife Conservation Unit is limited only
to payment of staff salaries. Lack of funds forrastructure, transportation, field equipment and
housing constrains the effectiveness of consemvataivities.
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For the purposes of this report, protected ardas t@ both national parks and forest reserves &her
activities such as logging, farming or hunting teoretically controlled.

Figure 5. Map of Sierra Leone showing all forestedr partially forested protected areas.

Protected areas outlined in yellow were surveyed stematically with line transects. Gola North, GolaEast, and
Tiwai Island were surveyed by the Gola Forest Progtmme (Ganas 2009). Reserves outlined in black wenet
included in the protected areas survey.
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2.5 Previous chimpanzee surveys in Sierra Leone
2.5.1 Nationwide

In 1979, Teleki and Baldwin endeavoured to condunationwide chimpanzee survey (Teleki and
Baldwin 1981). They covered 9,0@tn by car and 1,200 km on foot during 6 months @hths of
which was spent in Outamba-Kilimi National Park) (&leki personal communication). The areas
that were surveyed were 11 of the 21 reserves pegpby Phillipson in 1978, and some other
locations recommended by local informants, sucth@sentral region around the Bumbuna hydro-
electric dam construction project. Teleki and Bafdweported that chimpanzees were extremely
scarce in all but a few places, the highest pomrabeing in the proposed Outamba-Kilimi
National Park. Loma Mountains, Tingi Hills, Kangatills, and Gola North all had some
chimpanzees, but Teleki and Baldwin did not constdem to be viable populations at the time.
They talked to many communities who reported chimzpas everywhere, but these reports were
not confirmed and were discounted (Teleki persaasmhmunication). The estimates reached by
Teleki and Baldwin were 1,500-2,500 chimpanzeeg, the survey was not quantitative or
systematic and is believed to be an underestinoatthé country (Kormost al.,2003). The report
for the 1979-1980 nationwide survey was never gkl because wildlife exporters were still
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active at the time and the authors did not wisketeal the locations of the remaining chimpanzee
population.

2.5.2 Bumbuna Dam Catchment

A large mammal survey was carried out in the cawfinarea of the proposed Bumbuna dam in
2006 (Nippon Koei UK 2007). The primate study definthe territories of four groups of
chimpanzees inhabiting the valley above Bumbunadas nest sites, observations, vocalisations
and other physical evidence. The population theas wstimated at 33-58 individuals, with an
estimated density of 0.44-3.6 chimpanzee$/Kfinis estimate however included only the area of
known home ranges of the chimpanzee groups andté@enextrapolated to the whole catchment
area.

2.5.3 Loma Mountains Non-Hunting Forest Reserve

The West African Chimpanzee Action Plan report $erra Leone states that sporadic surveys
were conducted around the Loma Mountains befor® B9@ in the late 1980s Loma was proposed
as the prime area to capture wild chimpanzees stadblesh a biomedical research facility. However
later studies reported that hunting and agricultwere extensive and few signs of wild
chimpanzees were found (Kormefsal., 2003).

As part of a long term plan to provide an environtagoffset for biodiversity losses resulting from
inundation of the Bumbuna hydro-electric projedchanent area, a rapid survey was conducted in
2008 to assess large mammal diversity at Loma @brdven 2008). The survey was conducted
between 800-1700 m above sea level (asl) in théhwest portion of the Loma Reserve sampling
within an area of approximately 15% of the totadaaiof the reserve. The results of the survey
suggested an astonishingly high density of chimpasz of between 5.75 and 7.41
chimpanzees/kfin The preliminary results suggest that this remgind section of the Loma
Mountains has one of the highest densities of chimpes recorded in West and Central Africa. On
the assumption that all the remaining forest on &aontained chimpanzees at that density, there
would be 1427-1839 chimpanzees, but it was ackroyed that this was not the case and that
approximately 25% of the reserve area had beeorted and probably contained a lower density
of chimpanzees.

2.5.4 Outamba-Kilimi National Park

In a study done in 1983 in the Kilimi section oétpark, chimpanzees were recorded on an ad hoc
basis wherever encountered and plotted on a magulirige sites were visited where chimpanzees
were thought to frequent and pre-selected routes wealked by field teams and all observations
recorded. Chimpanzee signs and sightings led tesheation of 5 groups of chimpanzees using
the Kilimi section with a total population assumedbe 49-60 individuals. The estimated density
was approximately 0.3 chimpanzeesfkidarding 1984).

A 1989 field survey of wild chimpanzees in centtaltamba section confirmed there to be high
populations occurring throughout this section of thark (Alp 1989), thought to be home to
possibly the largest population of wild chimpanzeesSierra Leone (Teleki and Baldwin 1981).
Chimpanzee population size in Outamba was estintated between 200-300 individuals but was
thought to be as high as 600-700 (Hansongilal, 2003, Kormot al, 2003).



2.5.5 Gola Forest Reserves

In 2009 a systematic chimpanzee survey coveringkh?®f line transects was carried out in the
Gola Forest Reserves and potential corridors (Gaa@8). The calculated density of chimpanzees
was 0.27 individuals/ki(Percentage Coefficient of Variation (%CV) = 2095% Confidence
Interval (Cl) = 0.18 — 0.42) with a population d33individuals (%CV = 20.6; 95% CI = 203 —
458). Data from the Gola Forest survey were obthinom the A.P.E.S. database with permission
from the Gola Forest Project and re-analysed aopéne nationwide analysis.

2.6 Chimpanzee behaviour

Documented knowledge about chimpanzees and thieavilmur has increased immensely in the last
50 years, most notably through the pioneering rekeat Jane Goodall in Tanzania.

The following are some of the important featureslifnpanzee behaviour that relate to this survey
and the long-term conservation of chimpanzees.

Chimpanzees do not live in a fixed group but havethas been described as a ‘fission-fusion’
society. They live in communities that can varysime, and within the communities individuals
frequently split and rejoin. Group sizes from ardurd to over 100 individuals have been recorded
in various studies. Communities are generally exélg territorial and adult males from different
communities have been known to fight to the deathptotect their range. Mature female
chimpanzees may move between communities, so regitieg likelihood of inbreeding.

Females give birth only once every four or five ngeand usually to a single infant. They reach
reproductive age at around ten years old. This teproductive rate means that chimpanzee
populations take many years to recover from anyirgecen their numbers. Externally induced
mortalities through hunting or disease can be datiag to chimpanzee communities.

It is not easy to count chimpanzees as they afewifto see in the wild and their population
densities are often low. Members of the same comitjmare almost never together at one place.
Long-term observation of communities is neededea@lble to distinguish individuals and therefore
to gradually assemble a picture of the social ggapmposition. Survey methods usually look for
signs that can include direct sightings, feedingaims, dung, or nests. As chimpanzees typically
make a new nest each night to sleep in by bendiagches into a solid bowl up in a tree, nests are
the most commonly observed signs of wild chimpasz@&éese nests can remain visible for up to
several months.



3 METHODS

3.1 Pre-survey questionnaires

A tested, one-page questionnaire was distributecotomunities across Sierra Leone in October

2008 to identify where chimpanzees are known tsd®n. The questionnaire aimed to confirm

proper identification of chimpanzees, whether thsg seen by community members, and requested
a small amount of additional data to confirm numsbs&een and frequency, habitat and season of
chimpanzee encounters.

The questionnaire was delivered through forest djuasits, aiming to reach all 149 chiefdoms

within Sierra Leone, with the support of the MAFF&restry Division and coordinated through the
13 district forest officers. It was intended thatgtionnaires be completed for five villages inheac

chiefdom. Communities that responded to questiosasavere mapped using data produced by
Sierra Leone Information Services.

3.2 Pilot interview study

In March and April 2009, two teams crossed MoyariErict interviewing communities in every
chiefdom about chimpanzees in order to determiné there were patterns in the distribution of
chimpanzees, b) to determine if a transect surnvay f@asible, and, if so, c¢) to guide the design of
the transect survey. The pilot study also servetdaio teams for conducting interviews and helped
guide the structure of interviews used in the systéc nationwide survey. Usually the chief and as
many other people as could be gathered were guestiabout whether chimpanzees were present
around the community. Interviews were followed upfoot where possible to confirm any signs of
chimpanzees.

During July 2009, extra interviews were undertal@ound Lake Sonfon and Tonkoli Forest
Reserve in Koinadugu District. These areas weraghbto be potential chimpanzee habitats, but
were not surveyed with line transects. Although fadling within the protected areas transect
survey data from the analysis of the interviewshiese two areas is reported in the protected areas
detailed results section of this report.

3.3 Block survey design for non-protected areas

Results from the questionnaires and from the jmilterview study in Moyamba District confirmed
that chimpanzees could be found throughout Siee@nk and therefore a nationwide survey design
was needed. Based on information from the pilotgtand a transect survey in neighbouring
Guinea, it was decided that randomly placed trassalone would have been unlikely to obtain
enough observations of chimpanzee nests to proauediable abundance estimate for the whole
country (Ham 1998). Stratification by vegetationswaot a valid option because chimpanzees
seemed to occur in all vegetation types. Interviata alone would provide valuable information
about chimpanzee distribution, but could not beduseobtain chimpanzee abundances. Therefore a
new technique has been piloted in Sierra Leoneubas a combination of interview and transect
surveys to gather both qualitative and quantitatiermation on the abundance and distribution of
chimpanzees and other animals. This combinationalawed the transect effort to be targeted to
increase sampling efficiency (reduce number of gnm@nsects). It also allowed us to determine
community attitudes towards chimpanzees, identifpdiversity threats and conservation
opportunities, and determine the factors relatethtmpanzee and other mammal densities.

The technique used interview data to pre-stratifgample area into predicted high and low
chimpanzee densities. These data provided an dstiafiavhat proportion of the country can be



considered high density and low density for chingess. Transects carried out in each of these
areas gave the average chimpanzee density in Igithdensity and low density areas and allow a
population estimate for the whole country. To thmnl, the sampling area to be pre-stratified with
interview information was chosen as 9 x 9 km gqdaes (blocks). Sierra Leone was thus divided
into 9 x 9 km blocks and every"®lock was selected for detailed sampling giving Hocks
across the country (Figure 6). Each selected bleak divided into nine 3 x 3 km squares which
were to be assigned individually as low or highsignsquares using interview criteria described
below (Figure 7). However, a 3 km long transect alagys walked in the centre of each block, so
that a subset of the data consisted of purely syatie transects across the country that could be
analysed separately if enough nests were encodntere

Figure 6. Map of Sierra Leone showing the divisiomf the country into 9 x 9 km grid blocks.

Selected blocks to be surveyed by a combination mfterview and transect methods are shown as yellogquares.
The protected areas shown in green were surveyedpsgately using systematic line transects with a ratiom start
point.
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3.3.1 Block interviews

Interview questions were directed at determiningetivar chimpanzees occurred at a high or low
density within a specific 3 x 3 km square withie thiock. This information was gathered by asking
if people knew of chimpanzee nest sites in theetaggea, how frequently chimpanzees had been
seen or heard in the last 3-4 months, how many gdnzees were seen in a group at any given
time, and how often chimpanzees raided crops or firees near the community. This data was
collected for each square and used to score eanesgs low or high density. It was assumed that
high density squares would have a higher probglafinest detection on transects.



Square density was assigned by the following cater

Do people know of chimpanzee nests in the targgda?aA yes answer meant that the square was
automatically assigned as high density. If a negasinswer was given, then the following three
guestions were used to derive a score for the squar

1. How often have chimpanzees been seen or heareé sgtmare in the last 3-4 months?
2. How often have chimpanzees eaten crops or frigstie the square in the last 3-4 months?
3. What is the largest number seen at any one tirntfgeihast 3-4 months?

Question Answer Score

How often seen or heard? Never
1-2 times
3 or more time

T

NFRPOINFRLRO|NEFLO

1%

How often have chimpanzees raided crop&ver
1-2 times
3 or more time

Ur

What is largest number seen? None
1-3
>3

Total score

A total score of 0-3 meant the square was assigseal low density square. A score of 4-6 meant
the square was assigned as a high density sqdidheré were no villages in or near the square
where we could obtain information, then the densftadjacent squares was used to assign square
density. If there were two adjacent squares witfedint assigned densities, then the score from the
square with more similar vegetation type was udédhere were no adjacent squares with
information, then cell density was taken from tleamest known square with the same vegetation.
Landsat satellite images were used to determinetaggn types within each block.

In addition to gathering information about chimpaeez around the community, further questions
were targeted at determining people’s attitudesatde/wildlife and existing conflicts with wildlife.
Anecdotal evidence was also gathered relating taitg or farming practices, perceived causes of
chimpanzee decline, and information about othemnals.

3.3.2 Block transect placement

Transect protocol followed that described belowdastected area transects. A 3 km transect was
always walked in the centre square whether higlowrdensity. If the centre square was classified
as high density, a second transect of 1.5 km walse@dan a low-density square chosen at random
from all the low-density squares in the block hié tcentre square was low density, a second transect
of 3 km was walked in a high-density square ch@eandom within the block. If the block was all
high or all low density, then a 3 km transect wasdked in the centre square, and a 1.5 km transect
was walked in another square chosen at randomiraisects were laid on a north-south bearing
with the centre of the square used as the midpditite transect. An example of transect placement
where the centre square is low density is showsgare 7.
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Figure 7. Map of Block 1 showing classification okach square in the block as high or low density anthe
placement of transects within the block.

Each transect in this example is 3 km long becausiee centre square is low density.

W

The block design allowed for three levels of datalgsis. At the qualitative level, widespread
interviews would provide information about chimpaezdistribution and presence or absence. In
the event that chimpanzees were at very low dessénd patchy in distribution, stratification by
interview data into areas of high and low chimpa&nzensity could still provide quantitative
estimates of chimpanzee abundance. Finally, if paimaees densities were sufficiently high, then
the purely systematic transect placement in thdéreesguares would give a robust estimate of
chimpanzee density across the country.

3.4 Protected area surveys
3.4.1 Distance line transects

Methods for data collection follow the “Best PraetiGuidelines for Surveys and Monitoring of
Great Ape Populations” (Kuhét al, 2008) and Distance line-transect sampling tepies
(Buckland et al, 2001). Because direct sightings of chimpanzees extremely rare, density
estimates for chimpanzees were determined fronstieding crop nest count method (Ghiglieri
1984). Straight-line transects were used to es@intltimpanzee nest density, and chimpanzee
abundance was calculated from nest density by pocating estimates of nest production and
duration and the proportion of individuals old egbuo build nests. For other mammal signs, a
relative abundance was obtained from the encouater(signs/km).

For large intact forest areas, line transects &h®length (1.5 km for Tingi Hills) were placed
systematically across survey strata using a ranstam point. DISTANCE (Thomast al, 2006)
and ArcView software was used to place line tratssesing the “Systematic Segmented Trackline
Sampling” design for all reserves except WAPFR &odna Mountains. For these two reserves,
transects were placed without the use of DISTANGEwsare. The number of transects in each
reserve varied from 8 to 31 (102 for Gola).
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Teams walked along transects following a compaasifigin a straight line at an average speed of
0.7 km/hr (0.25-2.09 depending on terrain). Figldnis usually consisted of four people, including
two observers, one compass bearer, one local gaimtkporters if necessary. For the 3 km block
transects, sometimes two or three trail cutterstesswhen the vegetation was very thick. One of
the observers focused on the ground, looking fgnssisuch as dung and footprints. The other
observer focused on looking up for chimpanzee nast$ feeding remains. Using two such
dedicated observers reduced the chance that sigressmissed. All observations were recorded and
the coordinates marked using a Garmin GPSmap 60CSx.

On each transect, the following variables were né® and geo-referenced:

Chimpanzee Sign Nest number, perpendicular distance to each raest, age were recorded,
assignment of nest age categories followed Tutifrefnandez (1984)Additionally, other direct
and indirect signs were recorded: visual sightifgsding remains, dung, and vocalizations.

Other Mammals: Data was collected on direct and indirect sighgnammal species including
duikers, monkeys, forest buffalos, etc.

Human Sign: Including signs of power-saw logging, hunting rfkers, snares, hunting camps, gun
shells), human trails and farms.

Vegetation Type Distance was marked at each point that the vegetehanged along the transect
so that the percentage of each vegetation typeddoeilestimated from the total distanEerest
types were assigned based on forest structurerritte species composition. This was primarily
because it would have been impossible to trairie@in members to accurately identify trees. A
classification based on structure allows differieméests to be compared and shows to what extent
they may have been modified by man in areas whameah activity was recorded.

3.4.2 Reconnaissance (recce) surveys

Opportunistic data was collected on animal siglstiagd signs of human activity while moving
between transects. Effort on recce surveys dependethe terrain and the time available and
therefore represents a minimum record of numb&bsgrvations. All observations on recces were
also geo-referenced with a GPS.

3.5 Estimation of auxiliary variables
3.5.1 Nest Duration

Due to the range of habitats across Sierra Leoest, cecay rates were calculated separately for
those nests found in forests and woodland savd&urthermore, many nests were made in oil palm
trees which were thought to have longer nest dumatiue to the coarseness of the leaves.
Therefore, three separate nest decay studies welertaken to try to capture the variation in nest
duration likely to be encountered across the cquidest duration was calculated by retrospective
estimation using two visits (Laingt al.,2003). This involved marking nests at differerrstimes
and re-visiting them once to see whether they lemaygkd. A nest was counted as decayed if it was
no longer recognizable as a nest, even if some ganeathe tree could still be seen (bent branches
in a tree, or broken palm leaves). We calculatéapestic regression on start date (fresh nest first
marked), stop date (last censused), and statusefmredecayed). Nest decay time was estimated
using a Markov model approach:

i=n l

'ps’
o 1l+e



wherei is the time in number of days from nest constaorcii=1) to decay iEn), andps is the
estimated decay parameter. The maximum likelihowtestimate fops was found by maximizing
decay probability for nests decayed between tls &ind second visit and minimized for nest not
decayed at the second visit.

Mean decay time was then calculated by summingtbducts of daily nest decay probability and
number of days over 1000 days. We then used noanyaric bootstrapping to derive 95%
confidence intervals of the nest decay estimates.

All analyses were done in R.

Palm tree nests

From April to December 2009, 70 recent or freshisvegere marked in palm trees. Monitoring took
place from December 2009 to March 2010. Most néistgopeared not becausenfsitu decay, but
rather because as palm trees put out new leavilse d@bp, old leaves drop from underneath the
crown. Either the distal ends of the broken leat@p off, or the whole leaves are shed from the
tree before the nest itself might have otherwisgagled. Logistic regression resulted in a mean nest
decay rate of 187 days (SE = 30.35, 95% Confidémméts = 138-257 days). However, because
the exact construction date for each nest was noivk for all nests, 60 days were added to the
mean for a conservative palm tree nest duratidda@fdays.

Woodland savanna nests

75 nests were marked from May 2009 to February 2Pt were marked after the wet season of
2009, from October 2009 to February 2010. Therlasts were monitored in July 2010.

Mean nest duration for woodland savanna nests B8sdays (SE = 23.22, 95% CL = 101-190
days).

Forest nests

The number of nests used to calculate nest durdtiofiorest nests was 67. Some nests were
marked and monitored during the middle of the drgsen at the start of the survey (December
2008 to January 2009), but the bulk of nests weaeked from November 2009 to April 2010. The
last nests were monitored in July 2010. Mean nasattbn for forest nests was 109 days (SE =
19.76, 95% CL = 76-154 days).

3.5.2 Nest production rate and nest re-use

Nest production rates must be calculated from efasiens of habituated chimpanzee communities.
There are no such data available for Sierra Lebuegstimates are available from other African
countries. Chimpanzees usually build one sleepiegt every evening and abandon it the next
morning. However, occasionally a day nest is biNkst production rate has been estimated for
Budongo forest, Uganda at 1.23 nests each day (Rtamand Reynolds 1997) and in Goualougo
Triangle, Congo at 1.09 nests per day (SE = 0.8ap%, 2004). Nest construction at Tai National
Park in Cote d’lvoire was 1.143 (SE 0.04) (Koualkdwl.,2009). Because Tai National Park is the
closest location to Sierra Leone, the rate of 11i&8s per day was used in this study.

Plumptre and Reynolds (1997) also noted the frecyuémat chimpanzees occasionally re-use nests
on subsequent nights. This behaviour could leagntainder-estimate in chimpanzee density. The
frequency of nest re-use in Budongo, Uganda wa&%.3When included with the nest production
rate, the number of nests per day per chimpanzeen@9. It was noted in Sierra Leone that
chimpanzees sometimes re-use the same palm treedting, but it was only observed in instances
where a new nest was built from emerging leavesprof an old nest. Because of the lack of data
about this behaviour in Sierra Leone, nest re-use ot included in calculations for this study.



3.5.3 Proportion of nest builders

In wild chimpanzee communities, it is usually onliganed individuals above approximately 4

years of age which build nests. The proportion @&amed individuals observed in habituated
communities in Uganda range between 0.80 - 0.8&8n{plre and Cox 1996). One group of wild

chimpanzees was observed in February-March 201i#banWAPFR with camera traps and was
reckoned to contain 15 individuals, 12 of which astimated to be old enough to build nests. This
gives a proportion of 0.8, consistent with the Utgmdata. A proportion of 0.83 was used for this
study. No published standard error value is avhlab

3.6 Data analysis

Analysis of the chimpanzee nest data was done WISFANCE 5.0 software which is designed
specifically for estimating animal densities (Thae# al., 2006). We calculated density estimates
with their associated coefficients of variation &6 confidence intervals.

Using standard strip transects of a fixed widtlg tensity (Resiy Of animal signs, in this case
chimpanzee nests, can be calculated by the formula:

nnest: —_ nnest:

a wL
where RestsiS the number of nests detected, and a is thesamapled (width (w) x length (L) of
transects walked).

Dhests=

Using Distance line transect sampling, the areathaf transect is not fixe& priori and
perpendicular distances are measured to each loast the length of the transect. This allows for
more efficient use of data collected, as well aaanting for the fact that only a proportion of tses
in the area surveyed are detected (Bucklkeindl., 2001). Therefore w is replaced bya function

of the probability of detection at measured diséendhe new formula for calculating nest density
is thus:

nnest:

Dhests T

where is the Effective Strip Width (or effective stripalfrwidth) calculated in DISTANCE
software. The effective strip width is the distance up to ethas many objects are missed as are
seen beyond. In calculating the ESW, the furthestsnwere truncated prior to analysis in order to
delete outliers that make modelling of the detecfimction difficult (Bucklancet al.,2001).

Chimpanzee densities (k) were calculated from nest densities using thenéba:

Dchimp = Drest:
mean nest duration * nest construction rate * prtipn of weaned individuals

Standard errors of decay and production rates w@reéined with estimated standard errors of sign
encounter rate on transects and variability assatiavith detectability, and incorporated in the
overall estimate of variation of the abundancenestes.



Chimpanzee population estimates were made for eactme forest reserves, Outamba-Kilimi
National Park (woodland savanna habitat), and ¢s¢ of the country outside of protected areas.
The total number of chimpanzees outside of prote@esas was calculated as the sum of
chimpanzee numbers in high and low density ardassd were calculated from:

Ntp = Dehimp for HD squares * fb * Anp
Nip = Dehimp for LD squares * B * App

Where Rp and Rp are the proportion of squares classified as higlow density respectively, and
Anpis the total area of Sierra Leone excluding pre@etreas.

The estimate of the total population of chimpanzZeeierra Leone is thus:

NTotal= NNon—protected"‘ NReserves'" NOKNP



4 RESULTS

4.1 Questionnaires

A total of 410 questionnaires were returned fromdistricts covering 82 chiefdoms across Sierra
Leone. Several communities returned multiple qoestires completed by different individuals,
therefore the 410 questionnaires represent 357aged, of which 309 could be located
geographically. These 309 villages are shown inuf€ig8, with red circles denoting reported
presence of chimpanzees and yellow squares denakisgnce. Of the 410 questionnaires, 329
reported presence of chimpanzees near their contiegir(iTable 1). The apparent widespread
distribution of chimpanzees in Sierra Leone againforced the need for a comprehensive
nationwide survey. Of the 315 individuals who resged positively and reported a frequency of
seeing or hearing chimpanzees, 95 individuals ted@eeing or hearing chimpanzees or their signs
at least every week, while 150 individuals claintedt chimpanzees were near the community
every month, and 70 individuals reported chimpaszeere around, but were seen or heard
infrequently. That so many people reported frequseghtings of chimpanzees suggests that the
chimpanzees are living quite close to communiti@sthat they must revisit the same farms
frequently to find food.

There are indications that chimpanzees may utilidferent areas seasonally, probably as food
availability changes and as chimpanzees move ta agasonal human activities such as burning
of farmland in preparation for planting. 137 indiuals reported chimpanzees primarily in the dry
season, 21 said chimpanzees were around primarithe wet season, whereas 138 individuals
reported seeing or hearing chimpanzees in bottoesasjually.

Table 1. The number of questionnaires returned for each disict, and the number of respondents
reporting presence or absence of chimpanzees neaeir village.

Are there chimpanzees near your community?

District No Yes Total
Bo 0
Bombali 12 30 42
Bonthe 0 25 25
Kailahun 29 41 70
Kambia 10 25 35
Kenema 1 11 12
Koinadugu 0 34 34
Kono 17 47 64
Moyamba 7 33 40
Port Loko 2 53 55
Pujehun 1 21 22
Tonkolili 0
WAPFR 2 9 11
Grand Total 81 329 410

It is difficult for people to estimate the numbdrabhimpanzees around their communities because
a) chimpanzees live in a fission-fusion society rghilne chimpanzee community may divide into
smaller units for extended periods, b) chimpanzeseslly avoid people and may flee when people
approach, and c) people tend to fear chimpanzeg@sdamot usually try count them when they
encounter a group. Nevertheless over time people geaian idea of the size of the chimpanzee
groups that they do come into contact with repdwpt€af the 317 responses to the question of how
many chimpanzees were around the community, 21(pl@eestimated that the chimpanzee



population around their villages comprised 1-9 witlials, 63 people estimated group sizes of 10-
20 chimpanzees, and 44 estimated group sizes oROviedividuals (Figure 8).

Most of the group sizes reported were 1-9 indivisluavhich may be because people see only a
proportion of a chimpanzee group at a given timeshimpanzees that live in disturbed habitats are
in smaller groups. Groups of larger than 20 chinapas were reported in most of the districts,
suggesting that chimpanzees can still occur outsiderest reserves in fairly large communities.

Figure 8. Map of Sierra Leone showing the locationshere census questionnaires were administered and
returned by Forestry Officers.

Responses to two of the questions, Are there chimpzees near your community, and if so, how many?, ar
shown by black circles (no chimpanzees) and diffené-sized yellow circles (reported numbers of chimpazees).
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4.2 Interviews
4.2.1 Moyamba District pilot study

Teams were able to interview 244 communities in &uola District in March and April 2009 as
part of the pilot study. Most of the communitie9¥6) reported having chimpanzees living nearby.
These interviews were followed up on foot wheresgue to test the reliability of interview
information. This led to the teams making 186 dimdaservations of chimpanzee signs (nests, dung,
calls, feeding remains, and trails). Nests werendoat 156 locations, totalling over 2300 nests, of
which the vast majority were in palm trees. Thest@a dhowed that people were able to give reliable
information about chimpanzee presence or absengeximity to their communities, and thus this
became the basis for the block design of the naiaasurvey.

The Moyamba District is a heavily populated arearr&eetown with a human population density
of 7.3-99.4 people/ki(DACO/SLIS data from 2004). Very few places existeith mature forest,



even within forest reserves. Narrow strips of foeggroximately 10 m wide lined the sides of most
rivers and very few roads. Otherwise the landsdamantirely dominated by active or fallow farm
land. Some areas of secondary forest exist, butrader imminent threat of clearance. Many people
reported that chimpanzees used to be more abuadaumd their communities before the war, but
that in the last 10-15 years the places where 8tayed have been cleared for farming and
subsequently they do not see chimpanzees as much.

Almost all villages reported extensive crop damagel threats to their livelihoods posed by
chimpanzees. In particular, chimpanzees were repad raid farms for pineapples, pawpaw, and
cassava, and destroy palm trees.

4.2.2 Lake Sonfon and Tonkoli Forest Reserve interviews

Eight additional interviews were completed arouratké. Sonfon, of which only three communities
reported chimpanzees. Many of the villages in tloenity of the lake identified mining, hunting,
and farming activities as causing a decline indhenpanzee population since the war. Of the 24
communities interviewed in and around the Tonk@s&ve, 8 reported having chimpanzees and 16
no chimpanzees in the vicinity. Many people repbiigat there were chimpanzees around their
community before the war, but now they have notnseay for some time. More detailed
information on each of these reserves is presentdt Individual Reserves section of this report.

4.2.3 Block interviews

Interviews were carried out in 91 blocks acrosgr8iéeone from July 2009 to February 2010.
Nine blocks were not surveyed because they fedratected areas or the majority of the block was
inaccessible such as in estuaries or ocean (seenfppl). Of the 663 interviews carried out in
blocks, 352 (53%) communities reported no chimpasza their vicinity, while 311 (47%) said
chimpanzees were present (Figure 9).

Including the interviews for the Moyamba pilot syu(44), the nationwide block survey (663),
extra interviews at Lake Sonfon (8), and Tonkolirdsd Reserve (24), the total number of
interviews completed for the country was 939. Thmber of interviews per district and the percent
of interviews reporting chimpanzee presence aradinedcommunity are given in Table 2. The
location of each interview, and whether communitegsorted chimpanzee presence or absence, is
shown in Figure 9.

Table 2. Number of interviews carried out by distrct in Sierra Leone and the percentage of communitge
reporting chimpanzee presence near the community.

I Number of % reporting - Number of % reporting
District Interviews chimp presence District Interviews chimp presence
Bo 48 69 Kono 50 20
Bombali 82 17 Moyamba 279 66
Bonthe 18 56 Port Loko 89 46
Kailahun 37 43 Pujehun 24 71
Kambia 36 36 Tonkolili 64 58
Kenema 64 66 Western Area Rural 9 11

Koinadugu 139 53 Total 939 52




Figure 9. Locations of all 939 community interviewscompleted in Sierra Leone showing whether commurnids
reported chimpanzee presence or absence.
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The results of the questionnaires and interviewswsthat chimpanzees are reported for every
district in Sierra Leone. The only areas where gainzees appear to be largely absent are in
southern Bombali, central Kono, eastern Kailahul, @estern Port Loko Districts (Figure 10).
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Figure 10. Combined results of all interview and gestionnaire data showing locations where community
members reported chimpanzee presence or absence.
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4.2.4 Supplementary information from block interviews

Atlantic
Ocean

The block interviews also provided information aba@wop raiding, people’s attitudes towards

chimpanzees, hunting practices, and perceived $ranchimpanzee numbers. This information was
gathered for 671 interviews on the nationwide bleakvey, but occasionally not all supplemental

information was collected during each interview.u¥hthe number of responses varies for each
guestion.

Trends

The perceived trend in chimpanzee populations ferr& Leone is almost universally one of
decline. 385 (75%) of the 511 communities that oesied to this question said that there were
fewer chimpanzees around their communities now thathe past (Figure 11A). The primary
perceived cause for the decline in chimpanzee ntsnbas deforestation (275 communities).
Hunting was the next most common reason given @@@munities), followed by the war (58
communities). The war was blamed either becausmaodntrolled hunting, or because the sound of
the guns drove the chimpanzees away. Farming wasngas a reason in 28 communities,
presumably linked to deforestation. Mining was dits a reason for chimpanzee decline in 8
communities in Koinadugu, Kono, and Tonkolili Dists.

Only 75 communities (15%) reported that chimpanzembers around their communities were
stable, and 10 (2%) said chimpanzee numbers haghlcincreased. Places where chimpanzee
numbers were thought to have been stable were-padtern Pujehun District, Bonthe District, and
northern Bo District (Figure 11A). Reasons giventfus were because there were no weapons for



hunting them with or because people did not hunhphnzees (43 communities). Another reason
given was that there was still forest around fer¢himpanzees (8 communities).

41 communities reported that there had never bemmpanzees around their communities (8%).
Hunting

Interviews from 507 communities showed that almbalf of them (252) would eat or hunt
chimpanzees (Figure 11B). Districts where the nigjoof respondents said they would eat
chimpanzee meat were Bo, Bonthe, Kailahun, and K&wen communities that claimed to know
about the law protecting chimpanzees still saig tlveuld eat chimpanzee meat if it was available
(41 out of 77 communities). Chimpanzee meat is lysumnsumed locally or sold, but 20
communities reported eating it for medicinal pugmgs a cure for river blindness, tuberculosis or
other diseases), while 3 reported killing chimpaszen order to protect their crops. Of the 255
communities that said they would not eat or humhglanzees, reasons cited were that chimpanzees
were similar to humans (58 communities), because thligion forbade it (36 communities), it was
against their custom or totem (18 communities)y thecked weapons to hunt them with (4
communities), or because it was against the laso(@munities). That the law does not seem to be
a major reason for people not hunting or eatinghplainzees suggests that law enforcement is weak,
and that softer approaches emphasising similarith Wwumans or traditional/religious practices
might be more effective for protecting chimpanzees.

Crop raiding

Of the 294 communities that reported chimpanzesgoree and responded to questions about crop
raiding, only 35 said that chimpanzees did notudistheir crops or fruit trees. 137 communities
reported some crop raiding, whereas 122 reportedquént disturbance by chimpanzees. The
frequency of reported crop raiding is given by riistin Table 3. The districts that reported having
more problems with frequent crop raiding by chingees were in the south and east of the country:
Bo, Bonthe, Kailahun, Kenema, and Pujehun. Crogimgidid not seem to be as much of a problem
in the north of the country, particularly in Koinaglh and Bombali Districts (Figure 11C).

Table 3. Number of interviews reporting chimpanzeepresence and crop raiding by chimpanzees, for each
district.

Reported crop raiding

District None Some Frequent

Bo 1 11 21
Bombali 6 6

Bonthe 1 0 9
Kailahun 4 12
Kambia 2 10 1
Kenema 1 18 23
Koinadugu 16 24

Kono 2 7

Moyamba 12

Port Loko 3 23 15
Pujehun 1 16
Tonkolili 3 20 14
Western Area Rural 1

Total 35 137 122




The most common crop damaged was oil palm treestexthimpanzees not only eat the palm fruit,
but also destroy the palm heart by pulling outuppermost leaves and eating the base of the leaf.
People felt that this either caused the tree tmdieduced its future capacity to produce fruhisT
was more commonly reported in the south-westermiclis of Bo, Bonthe, Pujehun and Moyamba
where palm oil and palm wine production are imparta local communities (Table 4). Cacao was
an important cash crop that is eaten by chimpanpeesarily in Bo, Kailahun, Kenema, and
Pujehun. Other crops which were more commonly tepoas damaged by chimpanzees were
bananas, cassava, corn, papaya, and pineapple.

Table 4. The number of times each crop was reporteid interviews as eaten by chimpanzees, by district

.« o 2 E

T & & & 5 & £ 8 8 B § 2 =
District a m O O O o a O = o o O >
Bo 23 17 21 14 4 7 12 6 1 2 1 1
Bombali 2 2
Bonthe 4 1 2 1 2 2
Kailahun 9 12 1 14 2 5 3
Kambia 9 4 3 3 6 3 1
Kenema 23 21 15 35 14 14 10 6 6
Koinadugu 2 18 3 3 8 2 5
Kono 5 5 1 3
Moyamba 11 7 3 6 1 6 3
Port Loko 13 4 14 13 7 7 12 8 4 1
Pujehun 16 4 11 13 1 1 10 1
Tonkolili 8 15 23 1 13 14 5 7 1 1 3 3
Western Area Rural 1 1
Total 129 110 101 78 65 65 58 47 39 9 7 5 4

Attitudes and knowledge

Attitudes towards chimpanzees are overwhelminglgatige. The most common opinion of
chimpanzees was that they are destructive to ¢fiof communities). This was particularly true in
communities where frequent crop raiding was repbrtowever, there was some appreciation that
chimpanzees were similar to humans (80 communjtesharily in the north of the country where
crop raiding was not a major issue, and in Kenerharessome sensitization may have taken place
through the Gola Forest Programme (Figure 11D)yQiil communities reported knowing about
laws protecting chimpanzees, but this is likelypéoan underestimate as this question was not asked
directly in order to not bias further answers. Hoere 41 of those 77 who knew there were laws
protecting chimpanzees said they would still eatnplanzee meat. 49 communities thought of
chimpanzees as just animals in the bush and didswibe any human qualities to them.
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Figure 11. Summary of supplementary interview dataregarding A) community perceptions on chimpanzee
populations trends, B) hunting or eating of chimparzees, C) crop raiding frequency, and D) the predomant
attitude of communities towards chimpanzees.
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4.2.5 Predicted density stratification

Interview data was used in the block survey tatifgraach square of each block as having a low or
high predicted chimpanzee density. The number lgeas interviewed in each block ranged from
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1-14 (average 7.6). Information about each bloekluiding the district(s) and chiefdom(s) in which

they fell, month surveyed, number of interviews,mioer of high and low-density squares,

geographic coordinates, density of the centre squamd length of centre transect are shown in
Appendix 1. Within the 91 blocks surveyed, 799 sqsavere stratified as high or low density (326

high density squares, 473 low density squares)gusia classification criteria. These 799 squares
surveyed represent 9.9% of the total surface drdgaountry.

Although only the predicted density of individuat33km squares was used to determine transect
placement, interview information was summarised bdbgck in order to simplify visually the
predicted density of chimpanzees across the couhttgrview information was summarized per
block by calculating the proportion of squares atle block that were classified as high density,
that is, squares where communities reported hiffegquencies of chimpanzee calls, sightings, crop
raiding, or nests. The areas of predicted highlamdchimpanzee density are shown in Figure 12.
Again, chimpanzees are less reported in much of&tinand Kono Districts, as well as parts of
Koinadugu, Kailahun, and Kambia Districts. Chimpeez are frequently reported in the south and
centre of Sierra Leone, as well as central ancheantKoinadugu District.

Figure 12. Summary results of block interviews shwing the proportion of squares in each block that \ere
classified as high density.

Darker blocks had more squares where chimpanzees veefrequently heard, seen, crop raided, or built nsts as
reported in interviews.
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Approximately 30% of the blocks had only low-depstjuares (Table 6) and 15% had only high-
density squares. Thus 55% of the blocks had a mowoand high-density squares.



Table 5. Frequency of high-density squares in eadf the 89 surveyed blocks.

No HD
squares  Frequency

4.3 Transect results
4.3.1 Block transects

In total, 173 transects were completed in 89 bld@sin high density squares, 97 in low density
squares). The total transect length in blocks v&&Kn, divided almost equally between high and
low-density strata (Table 6). While only 2 nestgeviound in low density squares, 213 were found
in high density squares. This 100-fold difference nest counts shows that the interview
information was very effective at predicting chimpae density.

The number of transects in block centres, repreggsystematically stratified transects, was 89 for
a total of 242.1 km. Six of these transects coubtl lme walked in the centre square because
permission could not be obtained by communitiesvars prevented access, and were bumped to
another square with the same density. Of the 8&eaqguares, over half (46) were classified as
high density, whereas the proportion of all squdhed were classified as high density was only
41%. The total number of nests on centre (or edgmptransects was 147, of which 95 nests were
within the truncation distance. Thus sufficienttsewere found to also analyse the systematically
placed centre transects alone.

Table 6. Transect summary data for transects in hig density, low density and centre squares.

Block centre

High Density Low Density transects only

Number of squares 326 473 89
Number of transects 76 97 89
Total transect length (km) 196.7 189.2 242.1
Number of transects with chimpanzee nests 24 1 19
Total chimpanzee nests 213 2 147
Total chimpanzee nest groups 83 1 55
Average nest group size 2.57 2 2.67
Nest encounter rate (nests/km) 1.08 0.01 0.61
Number of transects with chimpanzee signs 42 3 32
Total chimpanzee signs 347 8 255

Chimpanzee sign encounter rate (signs/km) 1.76 0.04 1.05




4.3.2 Protected area transects

A total of 137 transects was completed for all @cteéd areas for a total distance of 253.3 km. An
additional 101 transects were walked in the Golee$tp adding 166.8 km to the nationwide total.
1305 chimpanzee nests were found on transectoteqbed areas. Average nest group sizes were
larger in each of the forest reserves where neste Wund than outside of protected areas (Table 6
and Table 7). This suggests that chimpanzee grougdsturbed landscapes are much reduced in
size, or that they break up into smaller sub-graiwpavoid detection. The highest nest encounter
rates were in the Outamba section of Outamba-KiNational Park and in the Loma Mountains
Non-hunting Forest Reserve. Three reserves ha@sits on transects: Kambui Hills, Kangari Hills,
and Nimini Hills, although other chimpanzee sigreyevfound on Kambui Hills transects and nests
and signs were found on recces in all three reseAdghough fewer transects were walked in these
reserves, the results suggest that chimpanzee giamd are so low there that they would be
unlikely to contribute greatly to the nationwidéaio

Table 7. Transect summary data for all protected agas

Gola* Kambui  Kangari Kilimi Loma Nimini ~ Outamba Tingi  WAPFR
No. transects 101 10 8 17 31 10 27 19 15
Total transect length
(km) 166.8 20.0 15.8 34.0 59.8 19.9 52.2 24.6 27.0
No. transects with
chimpanzee nests 32 0 0 5 20 0 24 5 3
Total chimpanzee nests 137 0 0 72 495 0 524 47 30
Total chimpanzee nest
groups 24 0 0 17 179 0 168 18 7
Average nest group size 5.75 0 0 4.24 2.77 0 3.12 2.35 4.29
Nest encounter rate
(nests/km) 0.82 0 0 212 8.27 0 10.04 191 111
No. transects with
chimpanzee signs n/a 2 0 6 20 0 25 6 5
Total chimpanzee signs n/a 4 0 7 517 0 579 51 33
Chimpanzee sign
encounter rate
(signs/km) n/a 0.20 0 2.26 8.65 0 11.09 2.08 1.22

* Data provided by the Gola Forest Programme (G2089)

The locations of all 411 transects and their respestrata are shown in Figure 13. For reserves
(including OKNP), the area covered by transects wd3% of the total reserve area. For non-
protected areas, block transects covered 0.03%eofduntry (Table 8).



Tacugama Chimpanzee Sanctuary - Sierra Leone Chimpanzee Rehabilitation Programme |

Figure 13. Locations and strata of all 411 transestwalked in Sierra Leone as part of the nationwidesurvey,
including the 101 transects completed by the Goladfest Programme.

Sierra Leone

Transect locations
& High density squares
¢ Low dengity squares
® Forest reserve ransects
& (Sola Farest transscts
[ Surveyed reserves
— District boundaries

TACUGAMA

E CHIMPARTEE SARCTUARY

Table 8. Areas of protected and non-protected areatrata calculated from ArcView polygons used in the

calculation of chimpanzee population estimates anithe proportion of each area surveyed.

Area Transect % of strata
Strata (km?) area* (km?) surveyed
Sierra Leone total area 72,596
Gola* 1,085 4.87 0.449
Kambui 152 0.58 0.384
Kangari 141 0.46 0.328
Kilimi 274 2.21 0.808
Loma 396 1.75 0.442
Nimini 129 0.60 0.462
Outamba 783 3.12 0.399
Tingi 116 0.72 0.618
WAPFR 158 0.79 0.499
Total protected areas 3,234 15.11 0.467
Non-protected area high chimp densityJr 28,301 11.52 0.041
Non-protected area low chimp densityJr 41,062 11.08 0.027
Total stratified non-protected area transects 69,363 22.61 0.033
Non-protected area block centre transects only 69,363 12.35 0.018

* Gola area includes community forests that wergesged as part of the Gola chimpanzee survey (G20@3)

T Area of Sierra Leone classified as high or lowdignis based on the proportion of high density(8) and low

density (0.592) squares multiplied by total aretside of protected areas.
* Transect area calculated as 2xESWxLength
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4.3.3 DISTANCE analysis by stratum

Preliminary analysis suggested that the detectiorctfon varied significantly between forested
habitats, woodland savanna, and the human moddisdscapes that made up much of the rest of
the country. Furthermore, as described in the nustisection, the nest duration also varied between
forest, woodland savanna, and the palm-tree nbhatscomprised part of the non-protected area
data. Although the DISTANCE program can calculatdividual detection functions for each
stratum, it does not allow for the input of diffatenest durations in a single analysis. Therefoee t
countrywide dataset was split into three separedes by primary habitat type for DISTANCE
analysis. However, this precludes the calculatibra @ercentage coefficient of variation for the
combined nationwide population estimate.

4.3.3.1Block transects outside of protected areas
Analysis of block centre transects only

This analysis uses a subset of the stratified bttatla — only the centre transect of each block. The
perpendicular distances were truncated at 45 movarg the outermost 35% of observations. The
removal of a high proportion of the nests is du¢ht® higher visibility of palm nests in farms and
farmbush, and it was these more distant nests wiérk truncated. Because nests found during the
block surveys spanned a variety of habitats areltinees, the nest duration used in the DISTANCE
analysis of block nest data was an average ofdhm,dorest, and woodland savanna nest durations
weighted by the proportion of nests of each typestNluration was calculated from the 95 nests
remaining after truncation: 43 were palm tree ne&dswere in woodland savanna, and 24 were in
forest or farmbush. This resulted in an average destion of 180 days. The model with the best
fit to the data was half-normal function with thenple polynomial adjustment term. Chimpanzee
density and abundance calculated from block cerdresects only are shown in Table 9.

Analysis of stratified block data

To utilise all transect data collected, analysisrafsects stratified by high and low density sgsar
was also carried out. Perpendicular distances weneated at 50 m, removing the outermost 35%
of observations. Nest duration was calculated ftbm 139 nests remaining after truncation: 58
were palm tree nests, 55 were in woodland saveamh 26 were in forest or farmbush. Thus the
average nest duration used was 178 days.

High and low density strata were post-stratifiedDIS TANCE, where encounter rate and density
were calculated by stratum, but detection functi@s calculated from the pooled data. The pooled
estimate of density was made from area weightedustr estimates. The model with the best fit to
the data was half-normal function with the simpdéypomial adjustment term.

Table 9. DISTANCE estimates for encounter rate, clmpanzee density, and chimpanzee numbers with 95%
confidence intervals for block transects (non-proteted areas).

The percentage coefficient of variation (%CV) incoporates variance of nest production and nest duratin.

Area No. nests after Encounter rate Density (ind/km ?) No. chimps [95%
Stratum (km? truncation (nests/km) [95% CI] [95% CI] Cl] %CV
Centre transect only 69,363 95 0.39 [0.21-0.74] 0.05 [0.02-0.09] 3100 [1540-6341] 36.98
High density 28,301 137 0.70 [0.39-1.23] 0.07 [0.037-.134] 2000 [1043-3805] 33.57
Low density 41,062 2 0.01 [0.002-0.04] 0.001 [0.0003-0.004] 40 [11-182] 82.09

Pooled estimate of stratified block transects 0.03 [0.02-0.06] 2040 [1073-3864] 33.07




Results of block transect analysis differed whangects were stratified compared to analysis of the
centre transects only (Table 9). The number of paimees estimated from centre block transects is
3,100 individuals, much higher than the estimat2,0#0 individuals determined from stratification
of the block transects, although the 95% confidantervals largely overlap. This is likely to be
due to the greater proportion of high density sgsan the block centres as compared to all squares
just by chance.

However, in the stratification method the placemehthe second transect into a high or low-
density square in the block reduces the indepemdehthat transect, possibly introducing a bias
into the results. As there were so few nests ordewnsity transects, this does not affect the low-
density estimate. In cases where the block had lugthand low density squares (about 55% of the
blocks) however, the transect placement was slighidsed because the transect did not have an
equal chance of occurring in any high-density sguaithe country. Systematically placed transects
were more likely to land in high-density squaresewimost of the block was high-density and high
density transects were also more likely to havasne$ien a greater proportion of the block was
high density. This could potentially underestimdénsities. There was no trend of increasing nest
encounter rate with high-density transects in kdogkith a greater proportion of high-density
squares.

Therefore the estimate of chimpanzee density anohddnce calculated from the block centre
transects of 3,100 individuals was used in thel fessimate of chimpanzee population size. The
result of the analysis using centre transects shbatsalthough chimpanzees are distributed across
most of the country, densities outside of proteetezhs are very low (0.05 chimpanzee$jkmhe
lower number of nests encountered on the centmesdrds resulted in a greater percentage
coefficient of variation than using the stratifiddta, thus the 95% confidence interval was 1,540 -
6,341 individuals.

4.3.3.2Forest reserves

Forest reserves were post-stratified in DISTANCH)ere encounter rate and density were
calculated by stratum, but detection function wakdated from the pooled data. The pooled
estimate of density was made from area weighteadustr estimates. The perpendicular distances
were truncated at 33 m, removing the outermost 8#bservations. The model with the best fit to

the data was half-normal function with the simpdéypomial adjustment term.

Table 10. DISTANCE estimates for encounter rate, dmpanzee density, and chimpanzee numbers with 95%
confidence intervals for all forest reserves indidually and then pooled.

The percentage coefficient of variation (%CV) incoporates variance of nest production and nest duratin.

No. nests
after Encounter rate Density (ind/km 2)

Stratum Area ( % truncation (nests/km) [95% CI] [95% CI] No. chimps [95% CI] %CV
Gola* 1,085 126 0.76 [0.51-1.14] 0.25[0.14-0.43] 270 [159-468] 27.90
Kambui 152 0
Kangari 141 0
Loma 396 486 8.13 [4.84-13.67] 2.69 [1.44-5.01] 1065 [572-1986] 31.91
Nimini 129 0
Tingi 116 44 1.79 [0.60-5.35] 0.59[0.19-1.84] 70 [22-213] 58.79
WAPFR 158 29 1.08 [0.30-3.90] 0.36 [0.10-1.32] 55 [15-209] 68.50

Pooled estimate: All forest reserves 0.67 [0.39-1.15] 1460 [854-2509] 27.06

* Survey area includes community forests as wellhsections of the Gola Forest Reserve (Gana8)200



Of the forest reserves, Loma Mountains Non-hunkogest Reserve has by far the highest density
of chimpanzees in the country, with a total estematover 1,000 chimpanzees. Although the Gola
Forest has higher numbers of chimpanzees tharethaiming reserves, Tingi Hills and the WAPFR
Reserves actually have higher densities than tha Barest area (Table 10). Chimpanzee densities
in forest reserves range from undetectable (Kartangari, and Nimini) to 2.69 individuals/km

in the Loma Mountains. The total estimate of chingese abundance in the surveyed forest reserves
is 1,460 individuals (95% CI=854-2,509).

4.3.3.30utamba-Kilimi National Park

Outamba-Kilimi National Park was analysed sepaydtelm the forest reserves because the habitat
is primarily woodland savanna, which has a differeast duration. The Outamba and Kilimi
sections of the park were post-stratified in DIST@®& where encounter rate and density were
calculated by stratum, but detection function wakuated from the pooled data. The pooled
estimate of density was made from area weightetusir estimates. The perpendicular distances
were truncated at 40 m, removing the outermost bf%bservations for Outamba and 7% of
observations for Kilimi. The model with the bedtth the data was hazard rate function with the
simple polynomial adjustment term.

Table 11. DISTANCE estimates for encounter rate, dmpanzee density, and chimpanzee numbers with 95%
confidence intervals for Kilimi and Outamba sectiors of the national park individually and then pooled

The percentage coefficient of variation (%CV) incoporates variance of nest production and nest duratin.

No. nests

Area after Encounter rate Density (ind/km 2)
Stratum (km?) truncation (nests/km) [95% CI] [95% CI] No. chimps [95% CI]  %CV
Kilimi 274 67 1.9[0.61-6.41] 0.27 [0.08-0.90] 70 [22-246] 62.67
Outamba 783 465 8.9[6.71-11.83] 1.21[0.78-1.88] 950 [615-1472] 22.28
Pooled estimate: OKNP 0.97 [0.62-1.51] 1020 [658-1596] 22.10

Although there was actually a higher nest encouratier in Outamba than in the Loma Mountains,
the longer nest duration and wider effective swigth in woodland savanna resulted in a lower
density estimate for Outamba. Kilimi had a much dowest encounter rate than the Outamba
section and thus made up a small proportion ofdted population of OKNP, estimated to be 1,020
(95% CI=658-1,596) chimpanzees (Table 11).



4.3.4 Total chimpanzee population of Sierra Leone

To determine a total estimate for the chimpanzegulation in Sierra Leone, the number of
chimpanzees and the 95% confidence intervals foh éabitat type were combined (Table 12).
Thus the total chimpanzee population of Sierra ket estimated as 5,580 individuals (95%
Cl=3,052-10,446). More than half of the chimpanzeethe country are found outside of protected
areas.

Table 12. Total chimpanzee population in Sierra Leoe with associated lower and upper confidence inteals.

Abundance estimate for Sierra Leone has been eddclilby summing the abundance estimates from eacle@
estimate from the different habitat types. p is phebability of nest detection within the effectis&ip width (ESW).
These results are based on the centre block dalgsan

Habitat chimparll\i(()e.ezf Lower CI  Upper CI p ESW

Non-protected area 3100 1540 6341 0.58578 25.509
Forest reserves 1460 854 2509  0.44266 14.608
OKNP 1020 658 1596 0.69504 27.802
Sierra Leone 5580 3052 10446

Using the stratified block data analysis the tetimate would have been lower as shown below

No. of
Habitat chimpanzees Lower ClI Upper CI p ESW
Non-protected area 2035 1073 3864 0.58578 29.289
Forest reserves 1465 854 2509 0.44266 14.608
OKNP 1025 658 1596 0.69504 27.802
Sierra Leone 4525 2585 7969

The longer ESW in non-forested areas meant tha¢ mests were detected farther from the transect
line (Table 12). This indicates that nests couldsben farther away in farmbush and woodland
savanna than in forest. This was particularly tfoe disturbed landscapes where chimpanzees
frequently nested in palm trees. In fact, manyhaf palm tree nests were truncated because they
were very far from the transect line. For examplea transect in Tonkolili District, palm tree rest
could be seen an estimated 1800 m from the tram®ecss a large valley. It is unlikely that they
would have been visible in non-palm trees. Othestsxevere seen approximately 500 m from the
transect line on several transects. These weredted in the analysis, but suggest that caution
should be taken in determining truncation distanteghe field in non-forest habitats. The
probability of detection (p) was also much highemioodland savanna than farmbush, and lowest
in forest. The open canopy of the woodland savdandscapes makes it easier to reliably detect
nests within the effective strip width than in dergrest.

The effective strip width (Table 12) was used ie talculation of chimpanzee density estimates for
each transect. These results are compared withicprddchimpanzee densities from block

interviews in Figure 14. The chimpanzee densitynfnoest data does not match particularly well
with interview data, but this is likely due to thew nest encounter rate on transects. When
compared with chimpanzee signs, for which the entmurates were higher, the interview data
matches with the transect data very well (Figurg Nests were found on 32% of high density

transects, whereas chimpanzee signs were foun@%n(bable 6).



Tacugama Chimpanzee Sanctuary - Sierra Leone Chimpanzee Rehabilitation Programme |

Figure 14. Spatial comparison of chimpanzee densitgn transects (blue circles) with predicted chimparee
occurrence from block interviews (blue shading)Blue shading is the proportion of high density (Hfguares in
each block, interpolated between blocks. Data emghnzee densities for the Gola Forest area isigedwby the Gola

Forest Programme (Ganas 2009).
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Figure 15. Comparison of chimpanzee sign encounterates on transects (orange circles) with predicted
chimpanzee occurrence from block interviews (bluehading). Blue shading is the proportion of high density ags
in each block, interpolated between blocks. Theanter rates for the Gola Forest area only incluetgs and not other

chimpanzee signs (Data provided by the Gola Fétesjramme, Ganas 2009).
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Districts where chimpanzee nests occurred on aehighoportion of transects were Koinadugu,
Kenema, and Moyamba. The most important distrmtshimpanzees based on where chimpanzees
were more frequently reported in interviews and alhere chimpanzee signs were seen on a
higher proportion of transects were Koinadugu, KeagMoyamba, Tonkolili, Bonthe, Pujehun,

and Bo (Figure 15).

Atlantic
Ocean
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5 INDIVIDUAL PROTECTED AREAS — DETAILED RESULTS

5.1 Gola Forest Reserves
5.1.1 Study area

The Gola Forest Reserves cover 750’ land contain the largest block of lowland rain &rim
Sierra Leone It spans Kenema, Kailahun, and Pujdbigtricts and is divided into three main
blocks: Gola East, West, and North, with severaémsions. The Gola forest was depopulated by
warfare around the turn of the century, and theandbned. The forest now is a patchwork of
primary growth with some old re-growth on formernfiasites. The reserves were established in
1926 (Gola East and West) and 1930 (Gola Northygirtg operations took place before the war
and around 15% of the forest has been damagedrsneccial logging (Davies 1987).

The reserves are now a proposed national parkr@yti@naged by the Gola Forest Programme.
This was established in the early 1990’s with tloag&rvation Society of Sierra Leone, MAFFS
Forestry Division and the Royal Society for thetBetion of Birds (RSPB) and is now funded by
many international donors including the Europeamb@nd Fonds Francais pour I'Environnement
Mondial (FFEM).

The Gola Forest Programme has a comprehensivarcbsprogram to assess the biodiversity and
provide data for long-term monitoring of the reger@ystematic surveys of birds, mammals and
trees were undertaken across the Gola Forest bet@ewber 2005 and June 2007. Seven short
surveys were also undertaken during this time aingl, butterflies, dragonflies, white-necked
picathartes, riverine wildlife, orchids and birdsdamammals (Klopet al., 2008). The detailed
reports for these surveys are available on the Golest websitewww.golarainforest.orgThe
findings show that the forest is largely intactpugh substantial areas have been degraded by
logging which mostly took place prior to the walnmfst all threatened species known to occur in
Gola Forest were documented during the surveysveartdy additional species were found. Around
1700 species of all taxa were recorded.

Earlier systematic surveys of Gola Forest's mammaals birds date were carried out in the late
1980s (Davies 1987, Allporet al., 1989). Further reports were completed on the stafuthe
elephant population (Merz 1986). For a full listresearch carried out in Gola, see Ké&al.,2008
and the references therein.

Ecological research and monitoring of the Gola For&t Reserve (www.golaforest.com):

Following a baseline survey, conducted between 20652007, the project has continued to surveyspmcies ang
key ecological processes. This includes a surva/estern Chimpanzees, funded by the US Fish andl¥®ilService
Great Apes Program, a survey of pygmy hippos, remeamera trap surveys for mammals and birds, aad th
habituation and corresponding ecological study iahB monkeys. Other studies conducted include:

Small mammal surveys (mice, rats, shrews): Dr. Rinadu

Rapid botanical assessment: Dr. William Hawthofxford University

Bat survey: Natalie Weber and Dr. Jakob Fahr, Ulmiversity, Germany

Bat epidemiology: Drs. Fabian Leendertz and KathNdmak, Robert Koch Institute, Berlin, Germany
Fish survey: Dr. lan Payne, Marine Resources asldgfies Consultants

Butterfly assessment: Safian Szabolcs

Jentink's Duiker, Africa's rarest forest Duiker-Bffitnan/ultimateungulate

Research is also focused on some of the iconicdgeties such as white-necked picathartes nestsufmes fishing
owl surveys.

Longer term studies include a tree phenology stundgp-raiding by wild animals in forest and nondsi edge
communities, and studies into ecosystem servicesemnquality and stream characteristics in and radathe Gola
Forest.
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Thus far recorded are 296 species of birds, 49isped mammals, and 771 species of plants. Additlgrwe have
documented Leopard, Jentink's Duiker, Pygmy Hipgebra Duiker, Bongo, White-breasted Guinea fowl, t&¥
Chevrotain, and Yellow-backed Duiker, species diffi to record during traditional surveys and hgueatly expande
our knowledge on the range of Pygmy Hippos in anodired the Gola Forest.

5.1.2 2009 Gola Forest Programme chimpanzee survey ressilt

A survey of chimpanzees took place in between Felgrand July 2009, the report of which is also
available on the Gola Forest website (Ganas 200%).area surveyed included community forests
and potential corridors between the main foresthdpmaking the total area surveyed 1,085.km
The survey design consisted of a standing cropstedy using transects and DISTANCE methods,
with 2 km long transects. Based on this designthadentire area to be covered, the total number of
transects to be surveyed was 104, totaling 208 kiransects (fgure 1§.

Figure 16. Transect locations in the Gola Forest Rerve (brown shading) and community forests (pinkrsading).
Forest cover is shown in green. Map by H. Kuehl (Gzas 2009).

The main findings from this survey showed that thela Forest contains approximately 240
chimpanzees, and the area of community forest legtwgola North and Gola South also has a
population of chimpanzees of around 68 individu@snas 2009). The study also showed that
human encroachment into the Gola Forest Reservehigasst in Gola North and Gola West and
the most frequent forms of encroachment were hgnénd farming. The analysis used nest
duration rates from Tai National Park, Ivory Coafs®1 days.
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Figure 17. An interpolation map of the density of himpanzees in the Gola forest regions from Ganas Q0.
Darker colours represent higher chimpanzee densitie
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The interpolation of chimpanzee density acrossstbdy area was made by first calculating the chimpa density for
each transect (number of nests / length * 2 * emtiduh strip width *nest duration (91 days) * neshstouction rate *
proportion of nest builders). The interpolation wihen done using the inverse distance method. €h&e point of
each transect and the associated density was aiseddte this interpolation. The map was then coot&d in ArcGIS
9.

5.1.3 Results of re-analysis

All details about methods and a summary of the datapresented in Ganas 2009. As part of the
nationwide survey, the original Gola chimpanzead&t was re-analysed as one strata in the forest
reserve dataset and only these results are presaete. Forest reserves were post-stratified in
DISTANCE, where encounter rate and density wereutaled by stratum, but detection function
was calculated from the pooled data. The pooledeast of density was made from area weighted
stratum estimates. The perpendicular distances tngmeated at 33 m, removing the outermost 3%
of observations. The model with the best fit to tla@a was half-normal function with the simple
polynomial adjustment term. A longer nest duratidri09 days was determined for nests in Sierra
Leone as part of the nationwide survey.

The use of a longer nest duration in the re-amalyssulted in a slight drop in density and
abundance estimates from 0.27 individuals/land 305 individuals to 0.25 individuals/krand
270 individuals for the Gola Forest sections armdagunding community forest (Table 13).



Table 13. Data summary for the re-analysis of the @a Forest Reserve and community forest dataset.

Gola Forest Reserve &
community forests

Study area (km?) 1,085
Area surveyed by transects® (km?) 4.87
Percent of study area covered by transects 0.449
Number of transects 101
Total transect length (km) 166.84
No. transects with chimpanzee nests 32
Total chimpanzee nests before truncation 137
Nest encounter rate (nests/km) before truncation 0.82
Total chimpanzee nest groups 24
Average nest group size 5.75
Number of nests after truncation 126
Encounter rate (nests/km) [95% CI] 0.76 [0.51-1.14]
Density (individuals/km?) [95% CI] 0.25[0.14-0.43]
Number of chimpanzees [95% CI] 270 [159-468]
Percentage coefficient of variation (%CV) 27.90

* Transect area calculated as 2xESWxLength

5.1.4 Conclusions

The Gola area contains almost 5% of Sierra Leoretsining chimpanzees. It is managed by the
Gola Forest Programme and is likely to be declaredtional park, so its future seems relatively
secure. However, we heard many grievances voicgdeogommunities around the reserve who felt
that they should be benefiting more from the ressrexistence. Some villages in Kenema and
Kailahun, even those far away from the reservetligit the land had been taken from them and that
they were being denied access to ‘their’ land. 88veommunities were so hostile to the project
that they blocked the nationwide census survey sefnom carrying out transects near their
communities on the grounds that we were ‘prospgtfor new land to annex to Gola Forest. It is
not clear whether these feelings are genuine, edpyefor those communities far from the reserve,
or if it is based on jealousy towards those commmsiwho are benefiting directly from
involvement with the Gola Forest Programme. Itls® gossible that this was used as an excuse to
hide mining activities that the communities did n@nt discovered.

5.2 Kambui Hills Forest Reserve
5.2.1 Study area

The Kambui Hills are a production forest of origlparound 200 krhlocated in Kenema District.
The forest reserve includes areas encompassingpitfrest peak in the southern sector of the
country, which stands at 645 m. The reserve suppatchment areas for a number of reservoirs
that supply water to Kenema and surrounding comtiasnfittp://www.birdlife.org. Vegetation in
the reserve is closed forest belonging to the Ugpa@inea forest zone, but the hills have been
extensively logged and much of the Kambui Hills at#l accessible through existing logging
roads.
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Previous biodiversity surveys in the Kambui HillSohservation Society of Sierra Leone and BirdLife
International (2009). (http://www.birdlife.org).

G.D. Field conducted a survey of the bird of Kambiills forest reserve in the mid 1960s and recordedr 200
species including two globally threatened — Gresled Bristlebill and White-necked picathartes dahree near-
threatened species. Thompson (1993) did an exessiwey of the White-necked picathartes as paat sifidy of the
ecology and breeding biology of the species. Futéva breeding colonies containing a total of 16timgy sites werd
discovered.

The forest reserve at Kambui Hills was at one timoene to a variety of mammal species including thestafrn
Chimpanzee, red colobus, black-and-white colobostys mangabey and Diana monkey. Several other tdmed
mammals were previously reported, including fosdsphants, Jentink’s duiker, black duiker and MakKs/duiker.

For the Kambui Hills, the survey area was drawmntdude remaining forest area, which may or
may not coincide with the original reserve bouneriTherefore the total reserve are of 152 km
used in the analysis is much less then the appeigir200 krf of the original reserve boundaries
(Figure 18).

Figure 18. Satellite map of the Kambui Hills forestarea showing the forest boundary and the locatioof the 10
transects completed within the reserve.
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5.2.2 Results
Chimpanzee status

No chimpanzee nests were found on transects wittenKambui Hills, making a chimpanzee
density estimate impossible. Only four chimpanzagasswere found on transects and two nests on
recce walks within the reserve. Feeding remain®ween on one occasion on transect 6 in the far
north of the reserve, chimpanzee calls were heatdamsects 6 and on transect 7 at the far south of
the reserve. It is believed that although theresarae chimpanzees using the forest, there is not a
substantial chimpanzee population within the resefiFigure 19). It is also possible that
chimpanzees move in and out of the forest seagoiait more long-term data would be needed to
confirm this.
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Table 14. Transect summary for the Kambui Hills Foest Reserve.

Kambui Hills
Study area (km?) 152
Area surveyed by transects® (kmz) 0.58
Percent of study area covered by transects 0.384
Number of transects 10
Total transect length (km) 20.0
No. transects with chimpanzee nests 0
Total chimpanzee nests 0
Total chimpanzee signs 4
Chimpanzee sign encounter rate (signs/km) 0.20

Although not found on transects within the resecl@mpanzee nests and signs were found on a
block transect between the northern and southertiose of the Kambui Hills (Figure 19). The
location of chimpanzees at the periphery of themeas suggests that chimpanzees may actually be
avoiding the reserve itself.

Figure 19. Chimpanzee sign encounter rates for Kamb Hills Forest Reserve and surrounding blocks.
Encounter rates are interpolated using ArcView invese distance weighted function.
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Vegetation

Inside the reserve the vegetation is still closdbeit logged forest, with logged forest making up
91.8% of the vegetation. The remaining vegetatypes by percentage on transects were farmbush
(6.7%), farm (0.8%), and vine forest (0.7%). Altigbuthe District Forestry Office in Kenema is
adjacent to the hills, farms are spreading intohilie directly behind the headquarters. Most @& th



forest has been logged and still continues to bgdd illegally. Census teams came across trees and
boards that had been cut and left to rot in thediprpresumably because of the recent logging
embargo.

Because the forest boundaries used in this stuglgraaller than the original reserve boundaries, it
is likely that the percent of forested area wasrestemated and farm encroachment was
underestimated. The percentage of open vegetaibighest on those transects that are close to the
edge of the reserve forest (Figure 20).

Figure 20. Percentage of open vegetation (farms,rfabush) on each transect in the Kambui Hills ForesReserve.
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Human activities and other mammals

The most commonly encountered signs in the Kamhls Miere human signs (Table 15). The
majority of signs were trees cut with a power sawnast of the reserve had been logged previously
(Table 16). The encounter rate data does not takeaiccount human-altered vegetation apart from
logging, so human impact is underestimated becaegetation types such as agriculture and
former agriculture are not taken into account iis tiable. Overall the encounter rate for animal
signs shows that for most species the Kambui Hils greatly impoverished. Only 11 large
mammal species were encountered on transects. ©8e gommon signs encountered were from
red river hogs, of which only 6 signs were seer20rkm of transects. Bongo dung was found one
time on a recce in the southern part of the reserve



Table 15. Mammal sign (dung, sightings, calls, feety remains) encounter rate on transects in the Katvui Hills
Forest Reserve.

Enco unter rate

Species (signs/km)
Human 7.35 (2.70 w/o logging)
Red river hog 0.30
Chimpanzee 0.20
Maxwell's duiker 0.15
Brush-tailed porcupine 0.15

Red colobus 0.10
Sooty mangabey 0.10
Yellow-backed duiker 0.10
Monkey 0.05
Giant rat 0.05
Mongoose 0.05
Black & white colobus 0.05

Table 16. Encounter rates for different human sign®n transects in the Kambui Hills Forest Reserve.

Encounter rate

(signs/km)
Logging 4.65
Footpaths or motor roads 2.05
Snares and snare fences 0.45
Gunshots and gun shells 0.10

The intensity of human disturbance within the Kambills can be seen in Figure 20, which shows
human signs found on and between transects ands@gthin the reserve. The frequency of human
signs is so high that the exact path walked bystirgey teams can be seen as a series of detection
points. It appears that no place within the reséwantouched by human activities. This may be a
strong explanation as to why there is so littledlifié with the Kambui Hills.



Figure 21. All human signs detected on transects drrecce walks throughout the Kambui Hills Forest Reerve.
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Because the forest was previously logged, manhefstgns detected were the stumps of trees cut
with chain saws during logging operations (4.65giag signs/km). To show more clearly the
impact of other human activities in the reserveesrcut with power saws were removed in Figure
22. The Kambui Hills are also very accessible byamseof former logging roads and foot paths.
Logging roads enter the forest from the Bo-Kenergaway and in the north near Largo. Footpaths
and motorable roads were the second most commomrhgign encountered on transects with an
encounter rate of 2.05 paths or roads/km (Table Agart from logging signs, the northern section
of Kambui Hills is much more impacted by human\atiis than the southern section.



Figure 22. All human signs except logged trees deted on transects and recce walks throughout the Kabui
Hills Forest Reserve. Logged trees (tree cuts) weremoved to more clearly show other human signs.
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5.2.3 Conclusions

Given that the forest habitat could potentially gogp chimpanzees, it is likely that logging and
hunting pressure have severely reduced the chinegapapulation and other wildlife. Studies in
Gabon show that territoriality in chimpanzees mawytabute to their decline in logged areas
because communities are unable to shift their tteres without coming into conflict with
neighbouring chimpanzee communities (White andnr2@01). Chimpanzees may also have been
heavily hunted there in the past by professionalténs given that the long narrow shape and many
logging roads make the reserve easily accessilble.nbrthern section of the reserve seems more
impacted than the southern section: In the nortkention the survey team came across extensive
signs of hunting and farming.

Despite the depleted wildlife in the reserve, tastimajority of the area is still covered with @ds
forest. If the forest is managed responsibly f@giag activities, it is likely to retain much ofish
forest cover. However, if hunting is not controllédwill continue to be an empty forest. It is@ls
unlikely if logging continues that chimpanzees witlove back into the reserve from the
surrounding landscape. Serious protection effartsrahabilitation of the reserve are needed before
it will return to an important site for biodivergitonservation in Sierra Leone.

Villages immediately to the south of the KambuilsliReserve such as Jagbema appeared to be
good communities to work with, and may be incorpesianto community co-management efforts
for the Kambui Hills.



5.3 Kangari Hills Non-Hunting Forest Reserve
5.3.1 Study area

The Kangari Hills Forest Reserve is located in kenand Bonkolenken Chiefdoms in Tonkolili
District and Valunia chiefdom in Bo District. TheaKgari Hills reserve is 141 Knand ranges in
elevation from 300-600 m. The reserve is a watelsbiesome of the country's main river systems.

In 1924 the Kangari Hills was first designated dsrast reserve, and was gazetted in 1955. In 1973
it was upgraded to a Non-hunting Forest Reservenaamtagement was transferred to the Wildlife
Conservation Branch of the Forestry Division in@dance with the Wildlife Conservation Act of
1972. In 2006 an extension to the reserve was pempdy the World Bank and is included in
management plans as part of a protected area system

According to past agreements, the way in whichdbreserve was originally negotiated between
the colonial government and the local paramountefshimplies that reserved lands were
acknowledged as belonging to local communities thadl the government took them into trust on
an indefinite lease. The Forestry Division was nhig¢ancontrol farming, timber felling and some

hunting, and a portion of royalties paid by timb@wmpanies was to be paid to the local
communities via paramount chiefs. Forest guard$ wmgers were supposed to patrol and
administer the regulations, but there have not laegnforestry and wildlife personnel posted in the
reserve for over 15 years.

Mining leases have been given to Cluff Gold to myoéd to the immediate south of the reserve.
Although a small part of the entire mining leasksfavithin the reserve, there will be no mining
activities within the reserve itself. The proposething method will be open cast and will involve
drilling and blasting followed by removal of orerdlugh the use of backhoe excavators and dump
trucks; before being then transported to the cnushstockpiles for the processing plant.

5.3.2 Previous surveys

The ‘Important Birds Area’ survey indicated that ng¢ari Hills contains 115 bird species
representing 34 families (including three globalyeatened species - white necked picathartes,
black-faced stream warbler, and green-tailed letist).

An Environmental and Social Assessment (ESA) fer ining of the concession areas for Cluff
Gold (SL) Ltd was carried out by CEMMATS Group Lid 2008. The ESA constituted a field
survey, the findings of which are summarised below:

The reserve is an important area for remnant Guirteaest and also includes Sudano-Guinean
species. A remnant population of forest elepharas fwund, as well as threatened primate species
including Western Chimpanzee, red colobus, andkidad white colobus.

Threats to the reserve include damage done by t@mpeettlement of rebels inside the reserve
during the war. Current threats are primarily eactoment of the reserve boundaries for
agriculture, gold mining, and hunting. The reseb@indaries are not clearly demarcated, so
farming encroachment is most acute along the edgdsencroachments deep inside the reserve
area are almost non-existent due to the steeprte@a the lower slopes with its low relief and
generally fertile valley swamps, farms of 1-2 aa@gist around the villages.

Forest Division records from 1970 revealed thatmote than 1% of the reserve was affected by
farming encroachment, but reports in 1991 showat 1250 ha was farm bush, 215ha was cleared
land (probably for mining) and 45ha was cultivatadd, giving a total of 15.2% of the reserve
encroached.

The ESA also found some evidence of illegal loggamgl pole collection due to the absence of
forestry officers to monitor and protect the reger@ressure through hunting (mainly with the use
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of snares and traps by local communities) was thbt@be moderate. Before the rebel war there
were raids by Liberian hunters searching for bignga

Extraction of gold by artisanal miners was founatour extensively in the vicinity of the Kangari
Hills Forest Reserve. The extent of the mining daudt, however, be quantified. The extraction of
gold by artisanal miners represents potentiallygreatest threat to forest conservation, especially
around Baomahun where several deposits are beltevexist. There are several reports in Forestry
Division files relating to mining for gold within nal outside the reserve especially around
Baomahun.

5.3.3 Results

The exact boundaries of the reserve are not cleaalked, so the survey area was drawn to include
remaining forest area, which may or may not coiacwlth the original reserve boundaries.
Therefore the total reserve are of 141%kmas used. The Kangari Hills were not thought tdbar
significant populations of chimpanzees, so onljheigansects of 2 km length were planned as a
pilot study (Figure 23). Survey methods used aesgmted in the methods section of this report.

Figure 23. Transect locations in the Kangari HillsForest Reserve.

Vegetation is shown by a Landsat satellite image:adk green is closed forest, light green is farmbugbecondary
forest, red inside the reserve is bare rock, purplés woodland-savanna, and pink is cleared areas @rassland
swamps.
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All eight transects planned for the Kangari Hillere completed and observations were also
collected on recces between transects. No chimpasigas were seen on any transects (Table 17),
but nests and feeding remains were observed oresenche northwest and southwest sections of
the reserve (Figure 24). The lack of any chimparszges on transects suggests that the chimpanzee
population in the Kangari Hills is very low and pebly does not make up a significant proportion
of the total chimpanzee population in Sierra Leddewever, there are likely to be some groups
that include the reserve, at least partially, girthange.
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Table 17. Transect summary for the Kangari Hills Na-hunting Forest Reserve.

Kangari Hills
Study area (kmz) 141
Area surveyed by transects® (kmz) 0.46
Percent of study area covered by transects 0.328
Number of transects 8
Total transect length (km) 15.84
No. transects with chimpanzee nests 0
Total chimpanzee nests 0
Total chimpanzee signs 0
Chimpanzee sign encounter rate (signs/km) 0

Figure 24. Location of chimpanzee signs (feeding m&ins, nests) seen on recces in the Kangari Hills.
No chimpanzee signs were found on transects.
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Human activity

Signs of human activity were found throughout trengari Hills Forest Reserve, the most common
of which were gun shells, trails, snares, and ssale gold mines (Figure 25). Hunting with guns
seemed to be very common in the south of the regemer 75 gun shells found), while snares were
more common in the north. Many villages are locatethe northern part of the reserve, and thus
agriculture is more common there and may explarhigher use of snares. Logging signs were not
commonly observed inside the reserve boundariesepgéxin the south, where logging roads
penetrate the reserve and standing piles of saardb@wait removal. Gold mines were frequently
encountered in the north of the reserve and aedlges of the reserve boundaries in the south. The
far south of the reserve is part of the mining @sston of Cluff Gold, and although no transects
were walked there, mining activities can be seethenhillsides to the north of Baomahun village.
It is unclear whether these are within the reséendaries or not, but undoubtedly there are more
illegal mining activities in the southern part betreserve than were detected.

SLNCCP_Final_Report TCS_Aug2010.doc Page 55 of 114 © 2010 Tacugama Chimpanzee Sanctuary



Tacugama Chimpanzee Sanctuary - Sierra Leone Chimpanzee Rehabilitation Programme

Figure 25. Location of human signs observed on traects and recces in the Kangari Hills Forest Resezv
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Elephants

Confirmation of elephant presence within the resemas given by the observation of elephant
paths and footprints in the far northwest of theng@i Hills (Figure 26). These signs were actually
found as part of the nationwide block transect syrwhich partially overlapped with the reserve
boundaries. Communities in this area reported fatgrop destruction by elephants. The size of
this remnant population is unknown, but it is likéb be only a few individuals. It is also unknown

whether this group migrates out of the area omwisnected to any of the other populations in the
north or east of the country.

Information on other mammals found in the Kangalishill be presented in later publications.

Figure 26. Elephant trails and footprints seen onransect 49E in the block survey, which partially oerlapped
with the Kangari Hills Forest Reserve.
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5.3.4 Conclusions

The Kangari Hills have been heavily impacted by hos) through hunting and farm encroachment
and do not contain a significant population of ghamzees. If adequate protection measures are
enacted for the reserve, there is a large podgikitiat chimpanzee groups that are currently
peripheral to the reserve may repopulate it. Gia the forest is relatively intact in the coretlod
reserve, it could be a potentially important pldoe chimpanzees and other wildlife in Sierra
Leone, especially elephants. However, if huntingas controlled, it will continue to be an empty
forest. Serious protection efforts and rehabilitatof the reserve are needed before it can return t
being an important site for biodiversity conservatin Sierra Leone.

Although at least 15% of the Kangari Hills forestshbeen degraded, the core of the reserve still
retains closed canopy forest cover. Inventory aadagement of the forest resources are necessary
to maintain this resource into the future. If masdhgarefully, the Kangari Hills could serve as a
sustainable production forest for timber or nonbin forest products. However, the massive
demand for gold will continue to put pressure oae ihtegrity of the reserve. It is illegal gold-
mining that probably poses the greatest threatHerremaining forest and wildlife here. Mining
camps create a constant human presence in theveemed encourage hunting and tree-felling to
supply miners with meat and wood.

Fortunately, opportunities exist for effective mgement of the reserve in the future. Cluff Gold
should actively support the recommendations of @i &MMAT Group ESA. The management
measures proposed in the ESA for the Kangari Hibiest Reserve include:

Demarcation of boundaries and establish buffer goamund the reserve to reduce
encroachment;

Enforce legislation against illegal mining actiegi which threatens the land and rivers;

Restoration programmes for degraded areas suckfasstation on natural regeneration
should be undertaken;

Improve facilities in and access to the reserves@sfly for the convenience of staff and
visitors;

Improved training and facilities for staff to stgghen law enforcement;

Systems of land tenure developed by central govenhrehould recognise and legitimise
traditional tenure arrangements where such arraegemare locally acknowledged as
legitimate;

Conservation education at all level should inclsdgments on the biodiversity values
maintained in traditional agro-systems;

When carrying out negotiations on conservation/tigraent strategies and actions outside
protected areas, all concerned actors and inteyesips need to be defined. Their
perceptions and needs must be understood and itatkeronsideration;

Degraded and secondary forest/forest regrowth eaménaged to mitigate the effects on
climate change;
Encourage tree planting in the villages and on $afon fuelwood, shade tree, fruit trees and
erosion control; and
Encourage Agro-forestry cropping systems as a isaddie farming system at higher
elevations.

Furthermore, the Kangari Hills are included in M&rld Bank/GEF Protected Area initiative

starting in 2010. Increased funding for managenoéthe reserve will be absolutely crucial for its
protection.
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5.4 Lake Sonfon

Interview results directly around Lake Sonfon sigggthat it does not contain a substantial
chimpanzee population. The vegetation is primas#dyanna with occasional riverine or gallery
forest, which may not be sufficient habitat forrmapanzees. Furthermore, many of the villages in
the vicinity of the lake identified mining, huntingnd farming activities as causing a decline & th
chimpanzee population since the war. However, tireoanding forest and woodland savanna
seems to have several groups of chimpanzees. Twhesk groups were identified during the
Bumbuna Hydroelectric Project Baseline Biodiversyrvey (Nippon Koei UK, 2007). The
southernmost group is based near Worowaya ranginghe Seli River and comprises 8-16
individuals (Nippon Koei UK, 2007). This censusntifed two other nest sites which extend the
range of this group towards Kanya (Figure 27). Bosel group is located northeast of the Seli-
Mawoloho confluence, and comprises approximate®y ifidividuals (Nippon Koei UK, 2007). A
third group may range to the east of Lake Sonfar tiee villages of Foria, Dondoya, and Kamaror.
Other large mammals in the Lake Sonfon environkigde warthog, bay duiker, Maxwell’s duiker,
bushbuck, buffalo, red river hog, and various mgske

Figure 27. Satellite map of the Lake Sonfon area shwing chimpanzee presence/absence based on intewie
responses at villages in and near the reserve.

Direct signs include nests, feeding remains, andgsitings. Lake Sonfon is to the east of Segbeya. Riareas
represent savanna vegetation, green is forest, apdrple is woodland savanna.
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Recommendations have been made for wildlife andtdtabonservation within and around the
Bumbuna catchment area that include wildlife mamit, environmental awareness programmes,
controlling of hunting, promotion of fishing withithe reservoir, and conservation of ‘chimpanzee
forests’. These activities may benefit the chimgaszto the west of Lake Sonfon that are in the
catchment area. However, the lake itself and th@ediate environs are threatened primarily by
artisanal gold mining. A significant amount of nmgi activity was seen at the lake and in the
communities nearby. This is likely to reduce wadgmlity, increase wildlife exploitation and
increase forest clearance.
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5.5 Loma Mountains Non-hunting Forest Reserve
5.5.1 Study area

The Loma Mountains Non-hunting Forest Reservedatkd in southern Koinadugu District and is
split between Neini and Neya Chiefdoms. The reseoxers approximately 396 Kmand is one of
Sierra Leone’s four non-hunting forest reservesratte 1972 Wildlife Act. The mountains are a
granite massif, the tallest of which is Mt. BintumnaAt 1945 m, it is the tallest peak in West Ag&ic
west of Mt. Cameroon (Figure 28).

The natural vegetation for the Loma Mountains heenbdescribed in detail for the Bumbuna PIU
botanical survey (Hawthorne 2008). The reserve istnprimarily of closed moist tropical forest.
In addition, at lower elevations (<1000 m) primiih the east and north of the reserve, there is a
mix of woodland savanna (Guinea savanna) and lgtihant grass savanna. In the upland areas
(915-1945 m) other vegetation types such as sulanenshrub savanna, montane grassland,
submontane gallery forest, submontane forest, apdatest exist. The distribution of different
vegetation types can be seen in Figure 28.

Figure 28. Landsat satellite image and topographimap of the Loma reserve.

In the Landsat image, green represents tree covepurple/pink indicates woodland savanna, and red regesents
montane grassland.

1n2°w 11.15°W 111w 11.05°W

a3 N 0.3° N2

9.2° N

9.15° N

9.1 N+

905° N+

SLNCCP_Final_Report TCS_Aug2010.doc Page 59 of 114 © 2010 Tacugama Chimpanzee Sanctuary



Figure 29. Vegetation of the Loma Reserve; A) clodamoist forest on the shoulders of Serelenkonko pkas seen
from the slopes of Mt. Bintumani, and B) montane gassland on a steep slope in the Loma reserve.

5.5.2 Previous chimpanzee survey in the Loma Mountains

The West African Chimpanzee Action Plan report $erra Leone states that sporadic surveys
were conducted around the Loma Mountains befor&,18d in the late 1980s Loma was proposed
as the prime area to capture wild chimpanzees stadblesh a biomedical research facility (Kormos
et al., 2003). Later surveys reported that hunting andcaljure were extensive, and few signs of
wild chimpanzees were found. A Mt Loma (Bintumara)nforest expedition was carried out in
1991 by members of the University of East Angliaakihreported frequent chimpanzee calls in the
northwest of the reserve (Broad and Turner 1991).

As part of a long term plan to provide an environtagoffset for biodiversity losses resulting from
inundation of the Bumbuna hydro-electric projedchanent area, a rapid survey was conducted in
2008 to assess plant, bird, amphibian, small manandllarge mammal diversity (Kortenhoven
2008). The survey was conducted between 800-17@3Inn the northwest portion of the Loma
Reserve covering approximately 15% of the totah arethe reserve (Figure 30). The results of this
survey suggested an astonishingly high density iimpanzees of between 5.75 and 7.41
chimpanzees/kfn These preliminary results suggest that this tenupland section of the Loma
Mountains has one of the highest densities of chimapes recorded in West and Central Africa.
Unfortunately these results could not be extrapdldb the whole reserve, and thus an accurate
assessment of the abundance of chimpanzees in tondnot be established.

Survey Design

At the time of the nationwide survey in June 200@, reserve boundaries were not well-mapped
and existed only on a hand-drawn map from the icreatf the reserve in 1958. For this study, the
delineation of the reserve boundaries was createtiditizing the hand-drawn map using ArcView
9.2. The boundaries are imprecise because therésatin the hand-drawn map are not in great
detail, making verification of the digitization @dult. This is an approximation with the
information at hand, and a thorough re-surveyind geo-referencing of the reserve boundary is
necessary, which in many places is marked by a dinplantedGmelinatrees. A map of the
approximate reserve boundaries is shown in FigQreig the locations of the 33 transects planned
for this study. Although the reserve has been tegom previous studies to be 332 %nthe
digitization of the boundaries shows the area t@%@ knf. This is the figure used for all density
calculations of chimpanzees in this study.



Figure 30. Digitized reserve boundaries for the Lo Mountains Non-hunting Forest Reserve with the lcations
of the 33 transects planned for this survey, and @points of transects surveyed in previous studieKfrtenhoven
2008, 2009).
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5.5.3 Results

Across the reserve 31 transects were walked fotah of 59.77 km of survey effort. Transect 21
was not surveyed because steep cliffs made thaineiwo dangerous to access. Transect 26 was
thought to be outside the reserve and also notegad: Two other transects (6 and 15) were
approximately half-completed because dangerousitewas encountered.

Chimpanzees

No chimpanzees were observed directly during tmeesuin Loma reserve, although chimpanzee
calls were heard 9 times on transects. 495 chingenests were recorded, giving a nest encounter
rate of 8.27 nests/km. However, three transect® wet completed because of dangerous terrain.
These steep areas may be preferred areas forgbstchimpanzees precisely because it is difficult
for humans to access. Thus we may have underestinia encounter rate for chimpanzee nests in
the reserve. The current encounter rate is mucterlainan the encounter rate of 26.45 nests/km
observed in the Bumbuna PIU survey (Kortenhoven82CGfhd probably reflects the fact that
transects in the lower elevations of the resendhigh human disturbance and lower chimpanzee
density.

The Loma chimpanzee dataset was analysed as ocaenstin the forest reserve dataset in
DISTANCE and only the results for Loma are preseétitere. Details of the analysis are presented
in the methods section of this report.
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Table 18. Data summary for the analysis of the Lom&orest Reserve.

Loma Reserve

Study area (kmz)

Area surveyed by transects* (kmz)

Percent of study area covered by transects
Number of transects

Total transect length (km)

No. transects with chimpanzee nests

Total chimpanzee nests before truncation
Nest encounter rate (nests/km) before truncation
Total chimpanzee nest groups

Average nest group size

Number of nests after truncation
Encounter rate (nests/km) [95% CI]
Density (individuals/kmz) [95% CI]

Number of chimpanzees [95% ClI]

Percentage coefficient of variation (%CV)

396
1.75

0.442

31

59.77

20

495

8.27

179

2.77

486

8.13 [4.84-13.67]
2.69 [1.44-5.01]
1065 [572-1986]
31.91

* Transect area calculated as 2xESWxLength

The total number of chimpanzees in the Loma Ressrestimated to be 1065 (95% CI=572-1986)
with a density of 2.69 chimpanzees/nnterpolation of chimpanzee densities acrossréiserve
shows that the highest densities are found atehé&e of the reserve (Figure 31). This may be due
to chimpanzees moving to higher elevations in theerior of the reserve to avoid human
encroachment in the lowlands.

Figure 31. Interpolation map of chimpanzee densiteacross Loma reserve.
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Vegetation

Approximate percentages of each vegetation typeinvihe reserve were calculated from the length
of transect that crossed each vegetation type.eTaBl lists the vegetation types in order of
abundance for the Loma reserve. The most commoetaton type is closed moist forest, which
covers just over 50% of the reserve. The next rabshdant vegetation type is woodland savanna,
estimated to cover approximately 16% of the resekvdigitized outline of woodland savanna from
the satellite images indicates that this percentaga good estimate. The digitized area for
woodland savanna was calculated to be approximai®dy of the reserve, but did not take into
account conversion of woodland into farmland.

Combining the percentage of farm, farm bush, seagnfibrest, fire-damaged forest, and plantation
forest, the transect data indicate that approxilydi®% of the Loma vegetation has been cleared
for agriculture. The percentage of disturbed vegaiaon each transect has been interpolated in
Figure 33 below to show the areas most intensivelgacted by human activities within the
reserve. Damage on the south-eastern edge hasbpyrdizeen underestimated because no transects
fell near the reserve boundary.

Figure 32. Early farm regrowth, or ‘farmbush’ on Tr ansect 10.

Table 19. Percentage of each vegetation type withihe Loma reserve based on transect data
% of transect

Vegetation length
Closed Moist Forest 50.1
Woodland Savanna 15.9
Farmbush 9.1
Vine forest 5.5
Farm 3.6
Montane Grassland 34
Tall-grass Savanna 3.2
Riverine forest 2.3
Dry Forest 1.8
Swamp 1.3
Secondary Forest 1.3
Fire Damaged Forest 0.9
Submontane Bamboo Forest 0.4
Plantation forest 0.4
Submontane Shrub Savanna 0.3
Swamp Forest 0.3
Submontane Gallery Forest 0.1

Bare rock 0.0
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Human activity

Signs of human activity were observed in almospatts of the Loma reserve with the exception of
the mountainous areas near Mt. Bintumani in théhnoentral part of the reserve (Figure 33).
Farming activities were the predominant signs iae tbwland areas near the park boundaries.
Hunting trails, camps, snares, shotgun shells,teapped animals were found all over the reserve,
although much less frequently near Bintumani pealer@ previous ecological studies and anti-
poaching patrols had been carried out by Aarondfdrdoven and a dedicated team of local research
assistants.

Figure 33. Interpolation map of vegetation disturbace percentages across the Loma reserve based oartsect
data.

Darker shading represents less vegetation disturbae. Lighter shading represents a higher percentagef
disturbance recorded as new farms, old farm bush,re-damaged forest, secondary forest, and vine fosé Signs
of human activities recorded on and between transés are shown as symbols. Hunting signs include sres, gun
shells, gunshots heard, and hunters.
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Figure 34. Transect 14 passing through a new groumdit farm near the village of Nendu inside the resere
boundaries.
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Two large hunting camps on the shoulders of Sekeldto peak were discovered. Camp A
(N9.105, W11.145) had been very recently used &hdhad a smouldering fire. Camp B (N9.145,
W11.139) contained a large rack for drying buffateat, two empty boxes of Guinean shotgun
shells (see photo figure 8) and was surrounded svitlte-lined hunting trails. Along a short section
of the trail leading to Nendu village inside theseese, 24 snares were collected. Another small
hunting camp was found next to the Bengki River.@898, W 11.1692) and two different small
hunting camps were found in the south-western phthe reserve (N9.08097, W11.16575 and
N9.07826, W11.16771).

Figure 35. Snares and shotgun shells collected afpa trail running between Nendu village and a huntig camp.
Two empty boxes of Guinean shotgun shells were alfmund in the hunting camp.

Near the southern edge of the reserve we encodnéemeonkey carcass being smoked. When we
reached the nearest town of Kamaya and spoke tochieéwe were told that recently someone had
stolen two duikers and two monkeys that were belingd at small camps within the reserve. The
chief told us that their community depended on imgntvithin the forest, although the hunter who
claimed that his bushmeat had been stolen was fikamo. Two hunters with guns were
encountered in the park, one on the western sidartts the south, and one in the far north-eastern
corner. In both cases the hunters were very aviiateathat they were doing was illegal and tried to
flee as soon as they saw the survey teams.

Figure 36. Monkey trap found along Transect 3 in te south-western corner of the Loma reserve. Hunter
encountered in a newly cleared farm within the sout-western boundary of the reserve.
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Other mammal signs in Loma Reserve

Direct and indirect signs of 24 other species ofmmeals were observed on transects, including the
footprint of a pygmy hippopotamus near a riveria south-western part of the reserve. A summary
table of the number of observations for the sighsacrh species is shown below. Some monkey
calls and sightings were not able to be identit@dpecies, and these are recorded as ‘monkey’.
Similarly, occasionally the species of porcupineswet recorded, and thus is listed below as
‘porcupine’. Interpolation maps of ungulate dung@mter rates are shown in figures 12 and 13.
These show very clearly that animals are highlyceotrated in the core of the reserve, particularly
in the sheltered, steep valley between Mt. Binturaad Serelenkonko peak.

Table 20. The number of observations of mammal signon transects. The number of sightings does notka into
account the group size observed.

No. of
Species Sign observations
Aardvark Dung 1
Hole 1
African Clawless Otter Dung 1
Bay Duiker Dung 59
Sight 2
Black & White Colobus Call 4
Black Duiker Dung 29
Sight 1
Brush-tailed Porcupine Dung 8
Feeding Remains 1
Bushbuck Dung 14
Sight 1
Campbell's guenon Bones 1
Call 6
Sight 1
Cane Rat Dung 7
Crested Porcupine Dung 2
Diana monkey Call 3
Forest Buffalo Dung 31
Sight
Genet Dung 2
Lesser spot-nosed guenon Call 1
Sight 1
Maxwell's Duiker Dung 29
Sight 1
Monkey Call 2
Sight 1
Olive Baboon Call 2
Porcupine Dung 14
Red Colobus Call 2
Sight 1
Red River Hog Dung 11
Rock Hyrax Call 1
Dung 2
Sight 2
Sooty Mangabey Call 15
Warthog Dung 1
Yellow-backed Duiker Dung 9
Sight 1
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Figure 37. Interpolation map of combined Ungulate dng encounter rates for bay duiker, black duiker,
Maxwell's duiker, bushbuck, yellow-backed duiker, red river hog, warthog, and forest buffalo. Aardvark dung
was not included in this interpolation.

Figure 38. Interpolation map of bay duiker and forest buffalo dung encounter rates.
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Picathartes nests

Although not part of the mammal survey, observatioh picathartes nests were recorded due to
their status as a rare bird of interest. Two piadts nests were observed on transect 28 near the
base camp on the Loma Mountains.

Threats to the biodiversity of the reserve

No signs were apparent during this survey that phmaees were being deliberately hunted.

However, the much lower density of chimpanzees wamgllates in the transects located near the
edge of the reserve (Figures 11 and 12) suggest<ither animals have been hunted out of these
parts, or that they are being driven to higher &iews due to destruction of lowland forest habitat

Hunting and forest clearance for agriculture areesuly the only major threats to the reserve
integrity. The lack of any forest guard presencthiwithe reserve and no incentive for people to
respect reserve boundaries means that huntingoaesk tlearance are likely to continue unabated.

It is not just the edges of the reserve that areatened with forest loss. Isolated farms were also
being cleared well within the reserve boundarigguie 5). The primary crops being grown were
rice, groundnuts, pepper, corn and okra. Older $armear Mansonia in particular, had well
established kola nut and banana trees.

Attitudes and practices of neighbouring communities

None of the villages reported crop raiding by chamgpees, thus there was no animosity towards
chimpanzees as was seen in Moyamba District. Thiddcindicate that the forest area is still
sufficient to provide food resources to the chingampopulation so that they do not need to rely on
human crops to survive.

Communities on all sides of the reserve may bangilto cooperate and respect reserve boundaries
if they see some benefit from the reserve. In adiskecure some income from the reserve, a district
councillor based in Yiffin informed us that the twections bordering the west side of the reserve
had agreed a new ‘law’ that every foreign visiorthe reserve must pay Le 20,000 to the council.

There was no indication of how the money would fens, but it shows awareness of the reserve as
a tourist attraction and potential income generfiton something besides farming and hunting.

Villages on the western side: Bandakarafaia, Sirok&ononbaia

Because of long-term ecological research that veaed out of Kononbaia and Sinikoro between
2003 and 2005, these three communities seemedvi® daeasonably good attitude towards the
reserve. They also benefit to a small degree froenttickle of visitors that come to climb Mt.
Bintumani. Regardless, forest clearance had takacepnside the western edge of the reserve
boundary.

Villages on the southern side of the reserve: Ricain, Kamaya, Siraia

Extensive forest clearance for farming has takeatelalong the southern edge of the reserve,
particularly near Pirankoro and Kamaya. From thatage point of a well-placed hunting camp, we

could see several new farms deep inside the soutleserve boundaries. The chief of Kamaya
mentioned that hunting was very important for thieelihoods, but the hunting does not appear to
be done exclusively by members of these communétiesvidenced by the presence of a hunter
from Kono in the village.



Villages on the eastern side: Mansonia, MansoniaM,dSokurela

Farming was spreading up the main river valley tesicends from the watershed between the large
peaks of Bintumani and Serelenkonko. Although Maresanay be a relatively new village, the
chief said that his grandfather had also farmetthimvalley. Surrounding the farms were snares set
to catch cane rats, duikers, civets, porcupinesoéimel animals that may be drawn to the farms.

Villages inside the reserve: Buriya, Nendu

We passed through Nendu en route to transect 14fowe the community very friendly and
receptive to our mission, perhaps because they awege that their village had been established
illegally within the reserve. Transect 14 just be twvest of Nendu was almost entirely new farm or
older farm bush, so encroachment of farming aadisits a major problem from the presence of
these villages within the reserve. More alarminghg largest well-established hunting camp on the
north-west side of Serelenkoko Mountain seemedaie fa direct snare-lined trail to Nendu. It is
clear that extensive hunting within the reserviedsg facilitated, if not carried out, by membefs o
these communities.

Figure 39. Inhabitants of Nendu village, located within the loma reserve boundaries.

5.5.4 Conclusions

Without a doubt the Loma Reserve is the most ingmbrérea of biodiversity in Koinadugu District,

if not the whole country. Chimpanzee density ig@xtely high towards the centre of the reserve on
the slopes of Mt Bintumani; amongst the highestng@nzee densities found anywhere in Africa,
and Loma is now estimated to harbour around 20%ierfa Leone’s chimpanzees. Previous studies
have identified the presence of pygmy hippos ang@deds within the reserve. Compared to other
forest reserves such as the WAPFR or Tingi Hille toma Mountains Non-hunting Forest
Reserve has much less hunting pressure. The reesster the reserve perhaps only protects it
from large-scale exploitation, but nonetheless ehare still villages bordering and within the
reserve that pose a moderate threat to the bimiiyeand integrity of the reserve. Approximately
15% of the reserve has already been cleared fonirigr Given that villages are relatively few, and
that land is available outside the reserve for fagmactivities, increased sensitization and
conservation/development activities around the ruesecould have a large impact on the
preservation of this crucial area for biodiversibnservation in Sierra Leone. Good communities to
work with in this area are Bandakarifaia, Sinikoemd Kononbaia because they are situated
between the Loma Reserve and the Kurakoro forssudsed below. These communities have had
exposure to conservation activities through previoesearch projects carried out in the Loma
Reserve. Furthermore, they are already getting swnal tourism revenue from visitors wishing to
climb Mt Bintumani and this could be developed &munalized to link conservation practice with
direct economic benefits.



It has been proposed that the Loma Mountains beegied as a biodiversity offset for the habitat
lost with the inundation of the Bumbuna hydro-ailieaiam reservoir. In 2010 plans were proposed
by the World Bank and the Global Environment Féacito support conservation of the Loma
Mountains and promote it to national park status.date, a boundary survey has been completed
for the reserve.

5.6 Nimini Hills North Forest Reserve
5.6.1 Study area

The Nimini Hills Forest Reserve is approximateh@1t and located in the southwest of Kono
District. The original reserve boundaries are nletady demarcated so the boundaries used to
calculate reserve area are approximate, modifiedh featellite maps of existing forest cover.
Commercial logging has taken place across mucheotlistrict, with Nimini Hills partially logged.

In 2008 the Trans-Atlantic logging company did aeBi inventory in the Nimini Hills North
Extension 1, but the 2009 logging ban has temggratiut down commercial logging in the
district. Currently, small-scale logging with powsaws is rampant, with only a few of the saw
owners obtaining a timber license.

The survey area of Nimini Hills was drawn to incduegmaining forest area, which does not always
coincide with the original reserve boundaries. €fane it is possible that the percent of forested
area was overestimated in relation to the origiesérve boundaries, while farm encroachment was
underestimated in this survey. Even within the gibeundaries, farm encroachment had occurred.
Ten transects were completed in Nimini Hills faotal length of 20 km (Figure 40).

Figure 40. Satellite map of the Nimini Hills forestarea showing the location of the 10 transects congped within
the reserve.



5.6.2 Results
Chimpanzee status

No chimpanzee nests or other signs were found grofithe block transects in Kono District or on
Nimini Hills transects. Although no signs were fduon transects, nests were found in the
southwest of the reserve on recces (Figure 41% ifdicates that there are some chimpanzees in
the reserve, or at least at its periphery, thougbably not in significant numbers.

Figure 41. Detailed map of Nimini Hills showing pecentage of vegetation disturbance (farms, farmbushand
plantation) on each transect in green shading.

No chimpanzee nests were found on transects, soadhated densities for transects are all zero. Nestgere found
on recces in the southwest of the reserve, shown@ak squares.

Vegetation

Vegetation disturbance is occurring mostly in tbateeast of the reserve (Figure 41). However, the
forest is largely intact, with forest being the maegetation type as a percentage of total transect
length (65.6%). Vine forest (24.3%) predominatedramsect 5. In Nimini Hills this was a natural
vegetation formation likely to do with soil type slope. Disturbed vegetation such as farmbush
(2.3%) and secondary forest (0.9%) was not sigmficn the reserve, but this is probably because
the reserve boundaries were redrawn to only includat was thought to be closed forest. Forest
that showed signs of small-scale logging coveredé%ae transects (Table 21).

Table 21. Percentage of each vegetation type alottgnsects in the Nimini Hills Forest Reserve.

Nimini Hills

Vegetation type % transect length

Forest 65.6
Vine forest 24.3
Logged forest 6.0
Farmbush 2.3
Secondary forest 0.9
Swamp Forest 0.4

Stunted rock forest 0.4




Human activity

In the Nimini Hills, human encroachment occurredotiyhout the reserve except for in the far
south. In particular, four small-scale gold minesr@vdiscovered on transects or recces throughout
the reserve, but the survey team said they saw mmamg. Other frequent signs were footpaths and
trees cut with power saws (Table 22). The easreaitemay facilitate human encroachment across
the reserve. It is likely that active illegal gomines and the two settlements found within the
reserve (Figure 42), with their constant associatatian presence, may have pushed chimpanzees
to the south or out of the reserve completely.

Table 22. Encounter rates of human signs on transein the Nimini Hills Forest Reserve

Human Signs Encounter Rate (signs/km)
Footpaths and motor roads 0.55
Hunting - snares 0.20
Hunting - guns 0.20
Logging 0.30
Mining 0.10
Charcoal production 0.00
Hunting camp 0.00

Figure 42. Map of the Nimini Hills forest area shoving human signs encountered on transects and reccesthin
the reserve.

The percentage of disturbed vegetation (farmbush, lantation, logged forest) on each transect is intgolated
between transects (green shading).

Other mammals

Overall the encounter rate for animal signs in khmini Hills shows that for most species the
Nimini Hills are already greatly impoverished. Humancroachment in Nimini Hills is likely to be
the reason for low encounter rates there. The roostmon animals recorded on transects are
shown in Table 23. The most frequent signs weréated to humans; primarily footpaths, snares,



gold mining and shotgun shells (Table 22); far femammal signs were seen, the most common
after humans being Maxwell's duiker. Relative uaggl density across the reserve is shown in
Figure 43. The few signs that were seen were piiynarthe south of the reserve where there were
less human signs except for vegetation disturbance.

Table 23. Encounter rate of all mammal signs foundn transects in Nimini Hills.

Encounter Rate (signs/km)

Human 1.35
Maxwell's duiker 0.25
Black duiker 0.05
Bushbuck 0.05
Red river hog 0.05
Bay duiker 0.10
Yellow-backed duiker 0.05
Porcupine 0.10
Civet 0.10
Colobus Monkey 0.05

Figure 43. Ungulate dung encounter rates overlaidroan interpolated map of percent disturbed vegetatin for
the Nimini Hills



White-necked picathartes

Of special conservation significance is the whigeked picathartes. Two nests sites were found in
the Nimini Hills in the southwest part of the rese(Figure 44).

Figure 44. Topographic map of Nimini Hills showinglocations of picathartes nest sites found on transts.

5.6.3 Conclusions

The Nimini Hills Forest Reserve is already a deejdpleted and threatened forest. Very few signs
of wildlife were encountered, and human signs wiexend almost everywhere in the reserve.
Chimpanzee nests were only found in the very soeshwdge of the reserve, and probably those
chimpanzees are utilizing areas outside of thevesghere hunting pressure might actually be less.
It is illegal gold-mining and timber felling thatqbably poses the greatest threat for the remaining
forest and wildlife here. Mining camps create a stant human presence in the reserve and
encourage hunting and tree-felling to supply minveith meat and wood. Chain saws are operating
within the reserve for small-scale timber produttio

The Nimini Hills retain much of their forest coveand inventory and management of the forest
resources there are necessary to maintain thisin@saonto the future. Small-scale logging with
power-saws should be controlled before it slowlysaato the standing timber in the reserve. If
managed carefully, the Nimini Hills could serve asustainable production forest for timber or
non-timber forest products. However, forestry imégtions are unlikely to be effective there until
illegal gold mining operations are stopped. The siv@sdemand for gold and diamonds in Kono
District means that wildlife and forest conservatioay not be taken seriously. There is a real need
to ensure that licensed and sustainable miningreaeithin managed land use planning to ensure
that the social and environmental costs are coresiid@ongside economic gain.

If hunting is not controlled, it will continue toeban empty forest. Currently it is only listed as a
forest reserve, not a non-hunting forest reseike the Tingi Hills. This may also help to explain
why wildlife has already been depleted in the reself logging continues it is also unlikely that
chimpanzees will move back into the reserve from ghrrounding landscape. Serious protection
efforts and rehabilitation of the reserve are nddualfore it can return to being an important site f
biodiversity conservation in Sierra Leone.



5.7 Outamba-Kilimi National Park
5.7.1 Study area

Outamba Kilimi National Park is currently the omigtional park in Sierra Leone. Located in the far
north of Sierra Leone on the border with Guinegs divided into the larger Outamba section (783
km?) in the east and Kilimi section (274 Rnin the west of northern Bombali district. Thergén is
relatively flat with low rolling hills or plateausrhich offer excellent views across the spectacular
landscape. The eastern side of Outamba is moredvawith more hills reaching 300-400 m
elevation. Vegetation is primarily southern Guirsgaanna woodland with trees suchLaphira
andDaniellia. A small proportion of the area is made up of $gr@arrow riverine forest, or small
patches of savanna. The savanna grasses are pyientil elephant grass which is burned annually
by people in the park. Almost all areas of the paekaffected by the burning.

The site supports at least nine species of primatdading Western Chimpanzee, red colobus,
black and white colobus, sooty mangabey, and ddaeoons. The total number of bird species
recorded in the park is 220. A small populatiorfarest elephant occurs at Outamba. Other large
mammals include leopard, pygmy hippopotamus, welewvrotain, Maxwell's duiker, and forest
buffalo.

Both sections of the reserve are located within dnefdom (Tambakha, the least populated of all
chiefdoms in the country. Both sections were fiigiposed by the Government of Sierra Leone in
1965 as two separate game reserves. After Outamb&idimi were proposed as game reserves,
wildlife dealer Franz Sitter intensified huntingetl, hiring a white Kenyan hunter and 200 locals,
to try to take as much wildlife as possible frore Hrea before it could be protected (Teleki 1985).
In 1976 Franz Sitter’'s outpost in Tambakha chiefdeas closed down due to local disputes about
payments for specimens.

In the 1980s Dr Geza Teleki spent many years inré¢iggon planning for the establishment of a
national park with support from IUCN and WWEF. Ataiéd provisional management plan was
completed in 1986 and submitted to the governntéoivever, conflicts with local people residing
within the demarcated areas posed considerablelegpngbwith implementation. Considerable
attention was given to resettlement of villagesated within the boundaries with a lack of
consideration given to traditional Susu ties toldrel. Therefore the plan met with great resistance
and problems have persisted to this day.

5.7.2 Previous chimpanzee surveys in Outamba-Kilimi Natioal Park

As part of their 1979-1980 nationwide chimpanzewesy, Teleki and Baldwin spent two months in
Outamba-Kilimi National Park (Teleki and Baldwin 819. They thought the proposed national
park had perhaps the largest population of chimpasim the country, though exact figures are not
available.

In a study done in 1983 in the Kilimi section oétpark, chimpanzees were recorded on an ad hoc
basis wherever encountered and plotted on a malift¢g1984). Feeding sites were visited where
chimpanzees were thought to frequent and pre-seledutes were walked by field teams and all
observations recorded. Chimpanzee signs and sightied to the estimation of 5 groups of
chimpanzees using the Kilimi section with a totalpplation assumed to be 49-60 individuals.
Estimated density was approximately 0.3 chimparike®€s

Alp’s 1989 field survey of wild chimpanzees in aahtOutamba confirmed there to be high
populations occurring throughout this section & gark. During her fieldwork from 1991 to 1994
in Tenkere, Outamba, 18 individuals were recogr&adtotal of 27 individuals were observed in a
group at one particular time, and the largest nunabenests encountered at once was 24 (Alp,



unpublished data). A minimum of 27 individuals magethe Tenkere community, living within a
range of at least 30 Kmbut it was thought that the Tenkere communityyaiion size was much
larger. The chimpanzee population size in Outamas @stimated by Alp to be between 200-300
individuals. Given that Outamba offers a richer iteibfor chimpanzees than the less-forested
Kilimi, which is predominantly savanna and more plaged by humans, Outamba was thought to
potentially harbour a population of approximate®p6700 chimpanzees (Kormesal.,2003)

Figure 45. Landsat satellite image for Outamba-Kilmi National Park showing vegetation coverage and th
locations of transects. The town Fintonia is the ¢gefdom headquarters.

5.7.3 Results

A pilot study in the western part of Outamba arel sbuthern part of Kilimi was carried out in May
2009. The main survey took place in OKNP in Febyusmrd March 2010, during the dry season
when the Little Scarcies River was at its lowest #rus able to be crossed easily on foot inside the
park. However, at this time, all other small rivexsross the park were dry which may have
potentially influenced animal distributions.

All 29 transects in Outamba and 20 transects imiWwere run in an east-west direction (Figure
45). Due to mapping errors, two transects in Outambre actually north of the reserve boundary
and three transects in Kilimi were south of theeres boundary. These were subsequently
discarded in the chimpanzee density analysis ofréserve data, but were retained for other
analyses and mapping purposes.



Chimpanzee status

Outamba-Kilimi National Park was analysed sepaydteim the other reserves because the habitat
is primarily woodland savanna, with a longer nagtation of 139 days. The Outamba and Kilimi
sections of the park were post-stratified in DIST@® where encounter rate and density were
calculated by stratum, but detection function wakdated from the pooled data. The pooled
estimate of density was made from area weighteadusir estimates. The perpendicular distances
were truncated at 40m, removing the outermost 11%bservations for Outamba and 7% of
observations for Kilimi. The model with the bedttfh the data was hazard rate function with the
simple polynomial adjustment term.

Chimpanzee nests were found on almost all transedButamba section for a total of 524 nests
(Table 24). Only five transects in the Kilimi sectihad nests giving a total of 72, but 36 nestewer
also present on two of the transects to the sdutieaeserve boundary.

Table 24. Data summary for Outamba-Kilimi National Park.

Outamba Kilimi  Pooled estimate
Study area (km?) 783 274
Area surveyed by transects® (kmz) 3.12 221
Percent of study area covered by transects 0.399 0.808
Number of transects 27 17
Total transect length (km) 52.20 34.00
No. transects with chimpanzee nests 24 5
Total chimpanzee nests before truncation 524 72
Nest encounter rate (nests/km) before truncation 10.04 2.12
Total chimpanzee nest groups 168 17
Average nest group size 3.12 4.24
Number of nests after truncation 465 67
Encounter rate (nests/km) [95% CI] 8.9 [6.71-11.83] 1.9[0.61-6.41]
Density (individuals/km?) [95% CI] 1.21[0.78-1.88] 0.27 [0.08-0.90]  0.97 [0.62-1.51]
Number of chimpanzees [95% ClI] 950 [615-1472 70 [22-246] 1025 [658-1596]
Percentage coefficient of variation (%CV) 22.28 62.67 22.10

* Transect area calculated as 2xESWxLength

Although there was actually a higher nest encouratier in Outamba than in the Loma Mountains,
the longer nest duration and wider effective swigth in woodland savanna resulted in a lower
density estimate for Outamba. Kilimi had a much dowest encounter rate than the Outamba
section and thus made up a small proportion ofdted population of OKNP, estimated to be 1,020
(95% CI=658-1,596) chimpanzees (Table 24).



Figure 46. Chimpanzee densities on transects acro€atamba-Kilimi National Park. Points outside of the park
are from block transects.

Human activity

More villages were located in the park than hadnbpeeviously mapped. These are shown in
Figure 47 along with all other human signs foundransects or recces within the reserve. Included
are signs seen during the 2009 pilot study. TharKisection has human signs throughout, except
for the southwest corner and along the eastern. 8dgenorthern part of Kilimi is currently being
used for grazing cattle and most of the timberaetion that is occurring in the park is in the hort
Hunting signs were more common in the central pativeen the two park guard bases at Kankan
and Ganya.

In the Outamba section, activity is concentratexh@lthe main trails connecting villages starting
from the park headquarters near Fintonia, to Laméth to Yatia, and back towards the Lolo River
on the western border of the park. Small farms weally associated with these villages, but
hunting with both guns and snares occurs. Gunfoarel in villages throughout the park, with guns
and ammunition supplied from Guinea. All of thelagies within the park are severely
underdeveloped, lacking any schools or health ifessl Most trade is with Guinea, and the
preferred currency in these villages is the WestcAh Franc. Gold mining has just started in the
east of the park along the Little Scarcies Riveanylof the settlements in the south and east are
people who have crossed from Koinadugu to come faitivin the park.



Figure 47. Location of human signs found on transés and recces in Outamba-Kilimi National Park. Notall
villages outside the park boundaries are shown.

Although not mapped in this report, widespread ahhurning affects most of the park and may
have caused and continue to cause significant @sang vegetation composition and wildlife
habitats. The effects of the burning need urgentystto determine whether current burning
practices are causing degradation in soil and aeaditality.

Other mammals

Not all mammals within the reserve will be discusbere, but of particular importance to OKNP
and the country are the abundance and distribugbrthe remaining elephant population.
Unfortunately elephants are completely absent fiGitmi and so scarce in Outamba that not
enough dung piles were encountered to enable ablelestimate of population size. A map of the
locations of all elephant signs encountered ingagk show that elephants only occur in a small
fraction of Outamba, primarily in the west arounénYybere and Gbereya villages (Figure 48).
Mame Hill, just south of the confluence of the lgtScarcies and the Lolo Rivers is also known for
having elephants. A few elephant signs were alsa sethe centre of Outamba. From this data it is
unknown whether this group of elephants crossestinder into Guinea, or is connected to any
other populations in Sierra Leone as no signs wees in other parts of Outamba. In 2009, several
elephants were killed inside Outamba. Given thellsnsancentrated population that remains,
without further protection, it is very likely th@alephants will be eliminated from the park in the
near future.



Common hippopotamus signs were only seen in twasapé Outamba, though there may be more

along the major rivers bordering the park. One &e®ar the park headquarters, and this group is a
major part of the wildlife experience for park wss. The area where hippo signs were observed
was further up the Little Scarcies River abovedbefluence with the Lolo River (Figure 48).

Figure 48. Locations of all signs of common hippopgamus and elephant (dung, footprints, trails) seeron
transects and recces within Outamba-Kilimi NationalPark. Not all villages outside of the park are shan.

The most common large mammal signs recorded osdcas and recces apart from chimpanzees
were from bushbuck, Maxwell's duiker, black duikeyffalo, elephant, red-flanked duiker, bay
duiker, red river hog, and warthog. The locatiorissigns of some of the less-common large
mammals are shown in Figure 49. Signs of warthogiewommon all over the Kilimi section, and
buffalo and waterbuck signs were also frequentigoentered there. Baboons, giant forest hog and
bongo were found only in the Outamba section. Mef@mation on distribution and abundance of
mammals in OKNP will be presented in later papers.



Figure 49. Distribution of signs (dung, sightingstrails, and footprints) of several large mammals fand on
transects and recces in Outamba-Kilimi National Pak.

5.7.4 Conclusions

Home to around 20% of Sierra Leone’s chimpanzeesar@ba-Kilimi National Park is the area of
second-most importance for chimpanzees in the cpuaftter the Loma Mountains. Earlier
estimates on chimpanzee populations for OutamhbaKiNational Park were close to current
estimates. Harding (1984) estimated a chimpanzesitgeof 0.3 chimpanzee/Kmand a total
population of 49-60 individuals, while this studguhd a density of 0.27 chimpanzeeskamd
population size of around 74 individuals. Althoumgtitial estimates of 200-300 individuals for
Outamba were low, the idea that the populationetlveuld be as high as 600-700 (Hanson-&tlp
al., 2003) was closer to the estimate of around 95Mpanzees found in this study. It is likely that
populations used to be much higher before wildliéalers heavily hunted in the area in the 1960s
and 1970s.

Outamba is also a crucial area for survival of kéeyts in Sierra Leone. Although the population
size is unknown, it is likely to be very small.

Currently there is no real income reaching humamrmanities in the park except for trade in
bushmeat and some pepper plantations. The obsmrsaif the census team and reports from the
park guards suggest that guns are regularly brofrght Guinea into the park, and in fact we
encountered one such gun trader moving througipaie in May 2009. In the north of Outamba
and parts of Kilimi, much trading goes on acrosstibrder to Guinea and the currency of choice is
the West African Franc. Nascent gold mining effantshe east of Outamba may pose a new threat
to biodiversity and water quality. Despite thiggk areas of the Outamba section seem to be mostly
unaffected by people and wildlife still seems alamdn the park.



Although OKNP has immense tourism potential, itdikely in the near future that there will be
sufficient tourism in Sierra Leone to support thning costs of protected areas in the country.
Furthermore, given the current road infrastructiorereaching Tambakha Chiefdom, most of the
tourists that reach Freetown will not make the atdujourney to the park. Until this changes,
conservation efforts for OKNP should focus on gagnsupport and trust from the communities in
and around the park. In order to do this, thesenconities need to see tangible, long-lasting
benefits from any conservation measures put iraoelDirect enforcement of wildlife laws in the
park, without reciprocal benefits, are likely toeh&vith continued resistance.

Individuals from Yembere, just inside the park badames from the Outamba headquarters, have
indicated that they are ready and willing to mow af the park. They are frustrated with the lack

of schools and relative isolation, and are waifiogsome support that would allow them to make

that transition. If this is the desired managenstrategy for OKNP, then Yembere could serve as a
test case for community relocation from the pafkthéy receive adequate benefits and support,
other communities might be willing to follow suit.

5.8 Tingi Hills Non-Hunting Forest Reserve
5.8.1 Study area

The Tingi Hills are a stunning forested landscapesteep hills topped by bare rock and sub-
montane savanna of 116 kniocated in the northeast of Kono District andssing over partially
into Koinadugu District. The Tingi Hills has thecemd highest peak in Sierra Leone, Sankan
Biriwa, which stands at 1860 m high. The vegetat@an lower altitudes (300-900 m) is
predominantly moist semi-deciduous forest, but matiit has been reduced to derived savanna.
Sub-montane gallery forest occurs up to 1700 mmi®ture of shrubs and tree savanna occurs at
900-1680 m which gradually changes into grass savaiove 1680 m (Figure 50). Sedge flora
interspersed by bare rock outcast is found at tinensit of peaks. Some of the common tree species
are Lophira alata, Lophira lanceolata, Heriteria utilisUapaca guineensis, Daniella thurifera,
Terminalia ivorensis, Terminalia superba, Parinaxcelsa, Bridelia grandis, Treculia africana,
andPycnanthus angolensis

Over 200 species of birds have been recorded gi Hifis including 3 globally threatened species
(Field 1974).

The Tingi Hills are known to contain four threatdngrimate species; Western chimpanzee, red
colobus, black & white colobus and sooty mangal®ysmall population of forest elephant is
thought to exist in the hills. Other large mammatdude leopard, pygmy hippopotamus, and forest
buffalo (IUCN 2006).

Forest boundaries were redrawn from boundary mapdable from Sierra Leone Information
Services to better capture the remaining foresh §fegure 50). Therefore it is possible that the
percent of forested area was overestimated inigal&b the original reserve boundaries, while farm
encroachment was underestimated in this survey.n Bwvéhin the given boundaries, farm
encroachment had occurred.



Figure 50. Satellite map of the Tingi Hills forestarea showing the location of the 20 transects desigd for the
reserve.

5.8.2 Results

In March 2010, 19 of the planned 20 transects wexked (transect 16 was missed due to error),
but due to the extremely hilly and dangerous taerraight transects were only partially completed.
A total transect length of 24.55 km was walked ingl Hills (Table 25).

Chimpanzee status

Nests were detected on five out of the 19 transectingi Hills (47 nests total). Chimpanzee signs,
including feeding remains, calls, and nests, weumnd on six out of the 19 transects (51 signs)total
(Table 25). Tingi chimpanzee nest data were andlgpdectively as part of the nationwide dataset
of forested reserves. Details of the analysis aesgnted in the methods section of this report.
Because so few nests were found, the coefficienagétion is very high (58.79%), meaning there
is a lot of uncertainty in the final population iestte for Tingi Hills. This results in a density
estimate of 0.59 chimpanzees/k(85% CI=0.14-1.30) and a total population estinwft@0 (95%
Cl=22-213) chimpanzees living in the Tingi Hills order to reduce the % CV to an acceptable
level, roughly twice as many transects would haviee done.



Table 25. Data summary for the analysis of the TingHills Forest Reserve.

Tingi Hills
Study area (km?) 116
Area surveyed by transects® (kmz) 0.72
Percent of study area covered by transects 0.618
Number of transects 19
Total transect length (km) 24.55
No. transects with chimpanzee nests 5
Total chimpanzee nests before truncation a7
Nest encounter rate (nests/km) before truncation 1.91
Total chimpanzee nest groups 18
Average nest group size 2.35
Number of nests after truncation 44

Encounter rate (nests/km) [95% ClI]
Density (individuals/kmz) [95% CI]
Number of chimpanzees [95% ClI]

Percentage coefficient of variation (%CV)

1.79 [0.60-5.35]
0.59 [0.19-1.84]
70 [22-213]
58.79

* Transect area calculated as 2xESWxLength

The existence of chimpanzees in the Tingi Hillsikely to be due to the extremely rough terrain
and high hills, which offer chimpanzees some pitadacfrom hunters and the loss of habitat
through deforestation. Chimpanzee densities wegkesit in areas with less vegetation disturbance
(Figure 51).

Figure 51. Chimpanzee density calculated from nestn transects (red circles) overlaid on an interpaited map
of percentage vegetation disturbance (farms, farmbgh, vine forest, plantation) on each transect in # Tingi
Hills.



Vegetation

The percentage of open vegetation is highest osetli@nsects that are close to the edge of the
reserve forest with up to 83% of the vegetatiomppalisturbed on some transects (Figure 51). The
main vegetation types as a percentage of totatécnength were forest (46.5%) and woodland
savanna (11.6%). Of the 24.55 km of transectsimgiTHills, 22.5% was in disturbed vegetation
(farm, farmbush, vine forest, and plantation) (Eabb).

Table 26. Percentage of different vegetation tyglesg transects in the Tingi Hills Forest Reserve.

Tingi Hills

Vegetation type % transect length

Forest 46.5
Woodland savanna 16.4
Farmbush 115
Farm 7.5
Montane savanna 4.7
Savanna 4.5
Stunted rock forest 4.0
Vine forest 25
Plantation 1.0
Swamp 0.7
Bare rock 0.7

Human activity

Tingi Hills had many footpaths throughout the resefollowed by snares and evidence for hunting
with guns. The map in Figure 52 shows that it isnprily the periphery of the reserve that is
affected, although three hunting camps were fourttie heart of the reserve.

Table 27. Human sign encounter rates on transects the Tingi Hills Forest Reserve.

Human Signs Encounter rate (signs/km)
Footpaths 1.21
Hunting - snares 0.28
Hunting - guns 0.24
Hunting camp 0.04
Logging 0.00
Mining 0.00

Charcoal production 0.00




Figure 52. Human signs encountered on transects amécces within the reserve. The percentage of dished
vegetation (farms, farmbush, vine forest, plantatia) on each transect is interpolated between transec(green
shading).

Other mammals

Within the Tingi Hills, ungulate dung encountererg& concentrated in the centre of the reserve and
to the north, primarily where human encroachmenéess (Figure 53). Maximum dung encounter
rates were up to 13 dung piles/km of transect whlKéis is in contrast with the Nimini Hills, also

in Kono District, where the maximum ungulate dungaunter rate was 2 dung piles/km.

Figure 53. Detailed map of Tingi Hills showing unglate dung encounter rates and an interpolated map fo
percent disturbed vegetation.



White-necked picathartes

Of special conservation significance is the whiéeked picathartes. The Tingi Hills Forest Reserve
is an important habitat for these birds, and 6 séss were found on transects during the survey
(Figure 54).

Figure 54. Topographic map of Tingi Hills showing dcations of picathartes nest sites found on reccesd
transects.

5.8.3 Conclusions

Within Kono District the Tingi Hills Forest Reseni® the most important area for wildlife and
forest conservation, particularly for chimpanzddswever, nationwide it only holds just over 1%
of the country’s remaining chimpanzees.

The reserve is also important for other specielidticg monkeys, duikers, and buffalo. No sign of
elephants was seen in the Tingi Hills although thveye reported there as part of a nationwide
elephant survey (Phillipson 1978). The reservels® @an important location for white-necked

picathartes.

Tingi Hills has the best prospects for chimpanzexegtion in Kono District if hunting and farm
encroachment can be controlled. The district hasrgceived 7 new, salaried forest guards that are
undergoing training for deployment to various foneserves. At the moment it is the steep terrain
that is protecting the interior of the reserve froomman encroachment, but the edges are slowly
succumbing to the spread of slash-and-burn agui®jltand the interior is threatened by
uncontrolled hunting.

The unsustainable demand for agricultural land mehat farming is pushed higher into steeper
slopes and difficult terrain, and requires ever enfarest clearance and shorter rotations of bush
fallow. Agricultural practices on steep slopes ddel to decrease erosion, so top soil may be
extensively lost or damaged. This is the main thiteathe Tingi Hills ecosystem. Helping
communities around the Tingi Hills to improve thi&rming practices, thus making expansion into
the reserve unnecessary would prevent furtherdbagea in this already small reserve.



5.9 Tonkoli Forest Reserve

Because it is an existing forest reserve on paper;Tonkoli Forest Reserve might be given some
consideration for biodiversity conservation. Howewauch of the forest appears to have been
cleared for crops such as rice and pepper, and@ng company appears to have a concession to
harvest timber inside the reserve. Furthermoreatiea was used extensively by the rebels during
the war. The consequence of this is that much ef firest has been damaged or lost and
chimpanzees have largely been hunted out or dfreem the area. Of the 23 villages interviewed, 5
reported having chimpanzees, 6 reported seeing @lienpanzees, and 12 had no chimpanzees in
the vicinity (Figure 10). Many of the villages refed that there were chimpanzees around their
community before the war, but now they have nohseey for some time. This was attributed to a
relatively recent decline due to the war itselfntmg, farm clearance, and logging activities.
Kendeya, in the centre-north of the reserve redaittat although there are still chimpanzees on a
nearby hill, they used to be much more abundant. dloof the reserve was visited, and early
indications from interviews in Tonkolili Districtotthe SE of the reserve suggest that there are
chimpanzees in eastern Tonkoli Forest Reserve. sbuthwest section of the reserve was not
visited, and may harbour chimpanzees as it is bEiwseveral villages that reported having
chimpanzees. Block data from Kono (36) and Tonkd8I7) Districts were used to create the
interpolated block density map. These two blockd hagher abundances of chimpanzees, and
account for the higher density in southern TonRaserve (Figures 7 and 8).

Figure 55. Satellite map of the Tonkoli Forest Resee in Nieni Chiefdom showing chimpanzee presencdiaence
based on interview responses at villages in and nethe reserve.



5.10Western Area Peninsular Forest Reserve
5.10.1 Study area

The Western Area Peninsular Forest Reserve (WARJeR@rs a narrow chain of hills on the
Freetown Peninsula. It ranges from almost sea lev8l71 m elevation at the tallest peak, Picket
Hill. The reserve is probably the western-most rentnof Upper Guinean forest. It is also the
largest remaining moist closed forest in westererr8i Leone. The forest reserve protects the
watershed of the Guma Valley Dam and Congo Dam hwhigply water to the entire Freetown
urban area. In the 1800s the forest was loggedupply timber for ship-building. In 1916, the
WAPFR was amongst one of the earliest protectedsadeclared by the British Administration.
After the 1972 Wildlife Act it became one of fousmhunting forest reserves in the country.

A total of 374 bird species have been recordetiénforest and over 50 species of mammals. Seven
species of primates have been reported includiagtlestern Chimpanzee, red colobus, black and
white colobus, sooty mangabey, and Diana monkey.

Urban expansion and demand for fuelwood have ledn&ssive encroachment of the reserve
boundaries, and its proximity to large human pojpats has meant that hunting is extensive. The
tree specietJapaca guineenskas been almost completely removed in the Johry @tea, where
charcoal makers had been active for decades (Damk®almer 1989).

The WAPFR was used for training the teams on ti@aseethods, therefore the study design varies
from the other reserves surveyed in the countrgn3ects were positioned so that that the project
leader could transfer between teams and so thasteauld meet regularly to discuss results.

Figure 56. Transect locations and Landsat satellitenage showing vegetation in the WAPFR.

Darker green is closed forest, light green is farmissh or early secondary forest, and pink is urban aga (out of
forest reserve) or bare rock (inside forest reserye



5.10.2 Results

A total of 15 transects of 2 m length were walkedhe WAPFR (Figure 56). Due to the extremely
rugged terrain, time constraints, and the low nunatb@ests found, transects were not completed in
the far south or north of the reserve, but apprexaty 12 km of recce walks were done across the
centre and south of the reserve instead.

Chimpanzee status

Nests were detected on three out of the 15 tramsectVAPFR (30 nests total) (Table 28). An
additional 16 nests were found on recces. Chimpasigns, including feeding remains, and nests,
were found on five transects. In addition to tratsechimpanzee nests and other signs were also
found on recces (54 signs total). WAPFR chimpanmes data were analyzed collectively as part
of the nationwide dataset of forest reserves. Betdithe analysis are presented in the methods
section of this report. Because so few nests waued, the coefficient of variation is very high
(68.50%), meaning there is a lot of uncertaintythia final population estimate for the WAPFR.
This results in a density estimate of 0.36 chimpastkni (95% CI=0.10-1.32) and a total
population estimate of 55 (95% CI=15-209) chimpa&szesing in the WAPFR.

Table 28. Data summary for the analysis of the Westn Area Peninsular Forest Reserve.

WAPFR
Study area (km?) 158
Area surveyed by transects® (kmz) 0.79
Percent of study area covered by transects 0.499
Number of transects 15
Total transect length (km) 26.97
No. transects with chimpanzee nests 3
Total chimpanzee nests before truncation 30
Nest encounter rate (nests/km) before truncation 1.11
Total chimpanzee nest groups 7
Average nest group size 4.29
Number of nests after truncation 29
Encounter rate (nests/km) [95% CI] 1.08 [0.30-3.90]
Density (individuals/kmz) [95% CI] 0.36 [0.10-1.32]
Number of chimpanzees [95% ClI] 55 [15-209]]
Percentage coefficient of variation (%CV) 68.50

* Transect area calculated as 2xESWxLength

From the distribution of nests and other signseheppear to be at least three communities of
chimpanzees in the WAPFR (Figure 57). One grouphatnorth of the reserve is based near
Tacugama Chimpanzee Sanctuary. Camera trappingdéi@smined that there are at least 15
members in this group. Although range sizes fomgiainzees are not known in this area, it is likely
that this group crosses the peninsula to the westhas been seen near Mile 13 village. A second
group is located in the centre of the reserve ek$okeh village. This may also be a larger group
because a nest site of 13 nests was found on ansettt. Chimpanzee dung was also found just
south of Guma Valley Reservoir. It is unclear wieetkthis might be part of the Tokeh group.

Chimpanzee signs were also seen east of John @deypato Black Johnson in the southern part of



the reserve. No nests were found in this areareoapgsize is not known. Because the WAPFR is
relatively small, it is possible that these grougesy all be part of one large chimpanzee community.

Further study is needed to determine the ranges gradp composition of the chimpanzee
communities in this area.

Figure 57. Location of all chimpanzee sign (nestdung, feeding remains) on transects and recces iha WAPFR.
Chimpanzee density calculated from nests found omansects is shown as orange circles.

Human Activity

Because the far north and far south of the reserre not covered by recces or transects, human
impact in these areas is not known with confidet®wyever, it is very likely that these areas are
impacted as much if not more than the area covieyetthe survey. Virtually the whole reserve is
accessible with trails (Figure 58A). Signs of aetiunting were present throughout the forest,
including shotgun shells, snares, and hunting ca(figsire 58B). Teams also encountered multiple
active, large-scale marijuana farms, particulanlyhe area adjacent to Hastings town. Many of the
marijuana farms were surrounded by snare fencés BP0 m long and hunting camps were located
in the periphery of the farms. The scale of thebfmm is apparent in Figure 58C, where it can be
seen that the reserve risks being cut in half Rieastings because of the encroachment of marijuana
farms and charcoal production. Signs of past logigire evident all over the reserve (Figure 58D).

As the age of the tree stumps was not estimatednitot be reported whether any of the trees were
cut recently.



Tacugama Chimpanzee Sanctuary - Sierra Leone Chimpanzee Rehabilitation Programme

Figure 58. Human signs observed on transects andaees in the WAPFR.
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5.10.3 Conclusions

The WAPFR holds potentially three communities oihgbanzees with an estimated population of
around 55 individuals. This comprises about 1% 8 Leone’s chimpanzee population.
Ironically the number of chimpanzees currently heldacugama Chimpanzee Sanctuary is more
than the wild population in the reserve. This hogrewmakes it a potential location in which to
release some of the rehabilitated female and jlyehimpanzees into the adjacent wild population.
The addition of captive chimpanzees may bolstetdhg-term viability of this small, and probably
relatively isolated, population.

The proximity of the forest reserve to the capifaleetown, means that there are tremendous
pressures on the forest through encroachment afilmgpudemand for fuelwood, bushmeat, and

farmland. lllicit farming of marijuana occurs frezntly deep in the reserve where the plantations
are protected by the steep hills.

The WAPFR forest is crucial for the supply of wateithe capital. Thus, the prevention of further

forest loss should be a top priority of the goveenin Currently there are plans for an EU funded
project for the protection of the WAPFR and its @vahed, but its implementation has been delayed
by more than one year while the unsustainableafatecursion and forest loss has continued.



6 DISCUSSION

6.1 Comparison with previous chimpanzee population estates

If only the protected areas are considered in tireent nationwide survey, the estimate of 2,480
chimpanzees (95% CI1=1,512-4,105) would be compartablTeleki and Baldwin’s 1980 estimate
of 1,500-2,500. However, their survey is frequertited as representing a complete nationwide
estimate. New data presented in this report shat bly only surveying a limited number of
reserves, Teleki and Baldwin’s estimate omittechificant populations occurring outside of these
reserve areas, potentially more than half of tie faresent in the country.

Only one block overlapped with the Bumbuna damtoaent area, of which 8 out of 9 squares
were classified as high density. The high densdapdect, which ran next to the dam itself gave a
chimpanzee density of 0.13 chimpanzee$/Kfhis is much lower than the density estimategmiv
by Nippon Koei UK (2007) 0.44 - 3.6 chimpanzeesikiout the 2007 estimate only looked at
density within the ranges of known groups. Theeddéht methodologies mean that the results of
this study are not directly comparable with pregistudies in the Bumbuna catchment area.

For the Loma Mountains, this study found a much dowchimpanzee density of 2.69
chimpanzees/kmcompared to 5.75-7.41 chimpanzee</keported in Kortenhoven 2008. This is
due to the fact that the 2008 survey was limitedh® 15% of the reserve with the highest nest
encounter rates. The current study covered thevesgstematically, and the lower nest encounter
rates at lower elevations near the reserve bousglprovide a more accurate picture of chimpanzee
abundance across the whole reserve.

Earlier estimates for the Kilimi section of Outarrlbiéimi National Park were close to current
estimates. Harding (1984) estimated a chimpanzesitgeof 0.3 chimpanzee/Kmand a total
population of 49-60 individuals, while this studguhd a density of 0.27 chimpanzees/kamd
population size of around 70 individuals.

Although initial estimates of 200-300 individualsrfOutamba were low, the idea that the
population there could be as high as 600-700 @lal.,2003) was closer to the estimate of around
950 chimpanzees found in this study.

The re-analysis of the Gola chimpanzee survey @@dmas 2009) in this study resulted in a slight
drop in density and abundance estimates from @®iduals/knf and 305 individuals to 0.25
individuals/knf and 270 individuals. This difference can be asttialmost entirely to the different
nest duration used in the analysis. Ganas usedtalneation from Tai National Park in lvory Coast
of 91 days, whereas this study calculated a duratfd 09 days from a concurrent nest decay study
in Sierra Leone forests.

6.2 Significance of the Sierra Leone chimpanzee popuian

Given current knowledge about the status of WesB#impanzees, the results from this study put
Sierra Leone as the second most important coumtyest Africa forPan troglodytes verugrable
29). Only Guinea is estimated to have a larger [atimn of chimpanzees than Sierra Leone. A Pan-
African chimpanzee survey is being launched whirhsato redress the lack of comprehensive
great ape surveys across Africa. In 2010 nationwidgeys similar to this one will be carried out in
Liberia and Ivory Coast. Nationwide chimpanzee sysvin other West African countries will be
completed in the next 3-5 years. Sierra Leone neayits status change as this new information is
collected.



Table 29. Population status of the Western Chimparee Pan troglodytes verys adapted from the West African
Chimpanzee Action Plan (2003).

Population estimate

Rank Country Minimum Maximum Source
1 Guinea 8,100 29,000 Ham 1998
2 Sierra Leone 3,000 10,400 This study
3 Mali 1,600 5,200 Duvall et al., 2003
4 Liberia 1,000 5,000 Nisbett et al., 2003
5 Cote d’lvoire 800 1,200 Campbell et al., 2008
6 Guinea-Bissau 600 1,000 Gippoliti et al., 2003
7 Ghana 300 500 Butynski 2001
8 Senegal 200 400 Butynski 2001
9 Burkina Faso 0 Few? Butynski 2001
10 Nigeria 0 ? Butynski 2001
11 Togo 0 0 Butynski 2001
12 Benin 0 0 Butynski 2001

Total 15,600 52,700

6.3 Priority areas for conservation in Sierra Leone

Based on the number of remaining chimpanzees, ifes svith the highest importance for
chimpanzees are the Outamba section of OutambarkNiational Park and the Loma Mountains
Non-hunting Forest Reserve. These sites have sdrie diighest concentrations of chimpanzees
anywhere in Africa (Table 30).

Table 30. A comparison of chimpanzee densities ates across Africa.

Study site Country Density (ind/km 2) Source

Kalinzu Forest Uganda 2.8-4.7 Hashimoto, 1995
Wambabya Uganda 3.62 Plumptre et al., 2003
Loma Sierra Leone  2.69 This study

Kibale Uganda 2.32 Plumptre et al., 2003
Odzala Congo 2.20 Bermejo, 1999

Bugoma Uganda 1.90 Plumptre et al., 2003
Goualougo Congo 1.53 Morgan et al., 2006
Outamba Sierra Leone  1.21 This stu dy

Koulako Guinea 1.09 Ham, 1998
Nouabalé-Ndoki Congo 1.03 Stokes et al., 2010
Ma’an Cameroon 0.8-1.0 Mathews & Mathewes, 2004
Moyeria Guinea 0.90 Ham, 1998

Tai Ivory Coast 0.89 Kouakou et al., 2009
Haut Niger Guinea 0.87 Fleury-Brugiere & Brugiere, 2010
Tingi Hills Sierra Leone  0.59 This study

Kahuzi-Biega DRC 0.40 (weaned) Hall et al., 1998

Djakoli Mali 0.39 Granier & Martinez, 2004
WAPFR Sierra Leone  0.36 This study

Faragama Mali 0.30 Granier & Martinez, 2004
Kilimi Sierra Leone  0.27 This study

Bafing Mali 0.27 Pavy 1993

Siria Guinea 0.26 Ham, 1998

Gola Sierra Leone  0.25 This study, Ganas 2009
Diecke Guinea 0.17 Ham, 1998

Dzanga C.AR. 0.16 Blom et al., 2001

Niokolo Koba Senegal 0.13 Pruetz et al., 2002

Sierra Leone (non -protect ed areas) Sierra Leone  0.03 This study




Other reserves which still hold small populatioriscbimpanzees are Gola Forest Reserve, Tingi
Hills Non-hunting Forest Reserve, and the WAPFReiiTdensities might be relatively high, but
because of the very small areas of these resdreggbpulations are very small.

Outside of protected areas in Sierra Leone thexestil significant numbers of chimpanzees. While
their patchy distribution makes targeted conseowvagfforts very challenging, these extra-reserve
populations are important to maintaining the loegmt viability of the overall Sierra Leone
population by preventing genetic isolation of greup separated protected areas. No individual
districts can be singled out as being more imporfan chimpanzees. The threats that face
chimpanzees vary across the country accordingdadyibes of human disturbance that are taking
place.

6.4 Threats to chimpanzees

That there is still such a wide distribution of ipanzees in Sierra Leone is likely due to several
factors. The survival of chimpanzees outside otquied areas where little unmodified habitat is
left attests to their adaptability to human-domaghtandscapes. But this may be possible only
because Sierra Leone has not yet developed lagde;sntensive, mechanized agriculture. Small-
scale subsistence farming may allow enough are&rimibush and secondary forest to remain for
chimpanzees to find food and shelter. Religious anidural taboos against eating chimpanzee
meat, and a recognition of chimpanzees as sinoldiumans in some communities has probably
also prevented a more rapid decline. Undoubtedyptbst-war arms embargo has made killing of
chimpanzees in the last eight years more diffiaoll laws protecting chimpanzees have stopped the
international trade in live chimpanzees that soad&ated the population in the before the 1980s.
The establishment of Tacugama Chimpanzee Sancthaoygh the Sierra Leone Chimpanzee
Rehabilitation Programme in 1995 has ensured that énforcement can occur, increased
sensitisation and helped to shut down the domegstictrade. However, chimpanzees in Sierra
Leone continue to face growing threats to theivisat.

6.4.1 Hunting

The hunting and killing of chimpanzees for theirahand as a defence against crop-raiding is one
of the greatest threats to the remaining chimpanzegulations in Sierra Leone. Hunting
chimpanzees without guns is a difficult and dangerask and some communities claimed that the
only reason they did not hunt chimpanzees near tt@nmunities was because they lacked
weapons to do so. However, there are still marggdlly owned guns in Sierra Leone, often
obtained from Guinea or Liberia, that are beingduder hunting throughout the country.
Chimpanzees are often the target. Although manynuonities professed to not eat chimpanzee
meat, many, including Muslims, said they would kihimpanzees to sell the meat for money.
Evidence for hunting with guns was most frequersien in the protected areas (Figure 59B),
particularly Tingi Hills, WAPFR, Kangari Hills, andoma Mountains. There is extensive hunting
with guns in Outamba-Kilimi National Park althoutiie size of the area and the low population
density mean that gun signs were not picked upramsécts. However, gunshots were heard most
nights while camped in the park and open gun tgadvas observed. A drying chimp skin was
found in the Kilimi section of the park.

Although some communities are aware of the lawsinggi illegal to kill chimpanzees, the law is
currently not enforced to any degree, and huntinchompanzees continues. That traditional chiefs
are often the hunters themselves indicates that Eathorities are currently not discouraging their
communities from the practice.



The by-product of hunting - the pet trade - wag atsevidence. Three chimpanzees were brought
to Tacugama directly as a result of the survey sexkeral others received at the sanctuary in
2009/10 are likely to be the result of the sereiittsm undertaken by the field teams. Informatios ha
also been obtained about a minimum of seven moirapanzees being kept as pets in villages
around the country.

There were a few reports of chimpanzees being @&pp snares or poisoned. Evidence of
extensive hunting with snares was seen in all faeserves except OKNP (Figure 59A) and is a
serious threat to small and medium-sized mammals.

6.4.2 Habitat loss

Logging

Although there was a ban on logging exports for imoic2009 in order to bring under control both
legal and illegal logging activities, exports han@v resumed. Despite this, many unlicensed power
saws are being used throughout the country, incandf forest reserves. Although this type of
logging is small-scale, it has a profound effectcbimpanzees through the gradual destruction of
the remaining forests.

Furthermore, the sound of power saws may drive paimees out of their territories, pushing them
into conflict with other groups (White and Tutin(®). Forests which have been subjected to
commercial logging in the past, such as KambuisHi{angari Hils, and Nimini Hills are almost
devoid of chimpanzees. The WAPFR and Gola Foresthwivere also partially logged have very
low densities (Figure 59D). Logging in many plaeegollowed by clearance for agriculture, and
many of the smaller forest reserves have been agvdegraded (e.g. Kasewe, Mokanji, and
Moyamba Hills in Moyamba District and Tonkoli Foré&eserve).

Fuelwood consumption

The reality for forests in Sierra Leone is thatusm@ 80% of primary energy in the country is
derived from wood fuels (The National Environmerfation Plan of Sierra Leone 1994). In 1990,
FAO estimated that 95% of wood used in the couwtrg for domestic energy, while 3% was used
for construction poles and only 2% went to sawrbgm It is likely that dependence on fuelwood
was only made more acute by the war. Also as ptipalencreases, the demand for fuelwood and
charcoal will increase if energy needs cannot beby@ther means such as hydro-electric or solar.
The 1990 FAO assessment expected fuelwood demandréase at a rate of 1.8-2.0% per annum.



Figure 59. Human sign encounter rates for all transcts except Gola Forest Reserve. Larger circles mgsent
higher encounter rates of A) snares and snare fenseB) guns, gunshots, or gun shells, C) artisanablgl or
diamond mines, D) trees cut with power saws. Transés with no signs are not shown.

Agriculture

Agriculture in Sierra Leone is primarily small-seasubsistence agriculture that relies on the
practice of ‘slash-and-burn’. As human populatiooréases in the country and demand for land
grows, farms are pushed into steeper slopes and difficult terrain and require ever more forest
clearance and shorter periods of fallow. All ofg@dave serious consequences for chimpanzees; as
primary forest is lost and secondary forest naivedld to regenerate, chimpanzees lose habitat and
are more likely to raid crops from the encroacHangns.



Mining

Alluvial diamond mining was estimated to affect mothan 73,000 ha of land in 1993
(Conservation Society of Sierra Leone 1993). Latkontrolled mining for alluvial diamonds,
gold, rutile and bauxite has created severe enwiemtal problems. The two key impacts of mining
operations on chimpanzee populations are defor@stand hunting. When areas are cleared for
mining activities, forest cover is lost, leavinghb®l severely degraded land. The inflow of workers
to mining areas significantly increases demandbisgshmeat, often resulting in local areas being
depleted of wildlife.

In Moyamba District, several communities with ngadhimpanzee populations indicated that their
area was being prospected for potential rutile ngroperations. They expressed strong opposition
to this but said that they felt powerless to stopithough we also found chimpanzee groups living
within a few miles of mining roads and settlementshe Lower Banta chiefdom, we do not have
the historical perspective to know how chimpanzegutations have been affected by development
of the mines. The large tracts of land required rfuning operations will reduce the habitat
available for chimpanzees.

Artisanal gold mining was most frequently seen mangects in the Kangari and Nimini Hills
(Figure 59C).

Iron ore mining is also developing significanthgpecially within Tonkolili district with plans to
develop one of the world’s largest mines in Sidreane. Together with the linked infrastructure
developments will have a significant environmeirigbact.

Brush fires

Farmers burn land to clear areas for planting, evhérders burn to increase grazing for cattle and
hunters burn to be able to spot game more eadil§in® the dry season the sky is often obscured by
smoke and ash rains. When fires are not controlfadch vegetation and wildlife can be
unnecessarily destroyed. One village in south-ead€einadugu District reported a large group of
chimpanzees that were trapped and killed by anobutontrol bush fire. Human fatalities also
occur.

The composition of plant communities changes wibeated burnings; only fire resistant species
can survive and burning late in the dry seasonsldadsevere soil degradation. Until further
research is done, it is unknown how burning magcafthe tree species that chimpanzees depend
on, for example in Outamba-Kilimi National Park.Wever, the change in species composition that
has already taken place may have already profoucttiynged the biodiversity of many areas of
Sierra Leone.

6.4.3 Human-chimpanzee conflict

Outside of protected areas, the dependence of empe@@s on human crops leads to constant
conflict with people. Many communities reporteditgsentire crops of pineapples, cassava or oil
palm to chimpanzees. Traps which are set to cattier oanimals may occasionally catch
chimpanzees. People also used dogs to try to theva off, but in Kenema District cacao growers
reported trying to poison chimpanzees that weralistg cacao fruit. When possible, communities
may also invite in hunters to get rid of chimpangegups that are causing persistent damage. The
negative attitude that people have towards chimpesbecause of crop raiding will also make it
difficult to persuade people that they are a gliybatportant species worth saving.



6.5 Additional Project Outcomes

Further to establishing the distribution and abumegaof chimpanzees in Sierra Leone and
delivering data that will contribute to the prodoot of a Population and Habitat Viability
Assessment (PHVA) and conservation action plan,ptiogect objectives included the following:
building the capacity of Sierra Leone national€nitifying potential release sites for rehabilitated
chimps from Tacugama; contributing to the sub-gmealata set and the Ape Populations,
Environments and Surveys (APES) database.

6.5.1 Capacity building

Building a Sierra Leonean field team was not arydask. The disruption of the 10-year civil
conflict has had a significant impact on the coyisteducation system and there is not a ready
cadre of trained personnel. The project initiakgruited graduates of the two main universities:
Fourah Bay College and Njala University. Earlygical training rapidly unfortunately determined
that very few of these potential field assistansl lthe inclination or capability to undertake
demanding field work. The final team also includegberienced field assistants who had previously
supported Aaron Kortenhoven’s field work in the Ladountains and members of the MAFFS
Forestry Division staff.

The extensive work of the project built a capaldam that now has significant knowledge and
appreciation of Sierra Leone’s environment havirggk&d across the country. The team members
developed interviewing and sensitisation skillsthmodical working practices, photography, use of
GPS, hip chain and other field survey skills. Maalyeady possessed excellent mammal
identification knowledge and this was further skdangthin the team.

6.5.2 Community sensitisation and revenue generation

In all the communities that were visited during ttaurse of the survey, the teams took time not
only to question but also to sensitise and be quesd about the importance of wildlife
conservation. With over 900 interviews undertak®n the team, there is now much wider
awareness of the laws protecting chimpanzees amdahdangered status.

The survey teams regularly employed local guidesteps and cooks to support their work. This
delivered revenue benefits directly back into toemmunities visited as a result of the project.

6.5.3 Potential release sites

There are many factors that need to be consideradentifying a release site for rehabilitated
captive chimpanzees including proximity of existimgld chimpanzees, proximity of human

settlements, protection measures and carrying dgpat the habitat. The level of research
undertaken as part of this survey can only indiGateas that are suitable for further detailed
investigation and is not definitive.

The Kangari Hills Forest Reserve has emerged asemof key interest for further evaluation and
the WAPFR could also be an option for the “sofftese of younger chimpanzees that could have
the opportunity to be accepted by existing wildhgbanzees. Camera trap evidence collected in the
WAPFR during the period of the census has providddable evidence of the movement and size
of local wild chimpanzee populations.



6.5.4 Ape Populations, Environments and Surveys (APES) dabase

The data gathered from the census will be submitteithe APES database. This will ensure its
availability to a wide range of conservationistsl aesearchers and use in strengthening knowledge
of global ape populations.

6.5.5 Methodology

The innovative methodology developed for the natiole survey that combines qualitative and
guantitative techniques has been well received Xtgreal advisors to the project. Although
sufficient chimpanzee nests were found on systealftiplaced transects to estimate chimpanzee
population size, this study showed that intervieMoimation can be very reliable and used
successfully to target survey efforts, thus inarepsefficiency in sites that have very low
chimpanzee densities. With some modifications itb&ng adopted for use by forthcoming
nationwide ape surveys including Liberia and Iv@gast. One way to improve the methodology
would be to classify the whole block as low or hagnsity based on similar interview criteria, and
place only one transect within each block, witmsect length dependent on block density. This
would avoid potential bias in the transect placetmiaumt still allow more survey effort to be
focussed where chimpanzees are likely to be.

6.5.6 Photographic resources

The team have taken a wealth of photographs a®@ssa Leone capturing the beauty of its
landscapes and evidence of human impact. Iténded to categorise these images so that they can
be used to showcase the country’s attractivenedst@mrecord key evidence of conservation
challenges.

6.6 Recommendations
6.6.1 Chimpanzee conservation measures

The results of this study will be used in a pretiary dissemination workshop in September 2010
and a subsequent Population and Habitat Viabilissessment (PHVA). Various stakeholders,
including community representatives, MAFFS, localdainternational NGOs, and primate
researchers, will come together and the PHVA waBult in the development of a chimpanzee
conservation action plan for Sierra Leone. It ipdobthat the involvement of multiple stakeholders
and a thorough discussion of all the issues walliitein an action plan that has the highest chaice
being implemented and supported. More detailed mecendations are presented for individual
protected areas in the previous section. Thus anlyrief list of general recommendations is
presented here.

The overall need within Sierra Leone is to creatsignificantly wider understanding of the

importance of chimpanzees as a globally threatespetties, their role in maintaining a healthy
ecosystem and the international interest in themservation. Currently the country realises no
significant value from conserving its wildlife regges and this must be changed.

In the short term, greater awareness and educabont chimpanzees may be the most effective
means of conserving chimpanzees outside of prateateas. Interview results suggest that
reinforcing traditional taboos and emphasising hahwmpanzees are similar to humans could be
effective. Very few people were aware of any lawstgcting wildlife or any penalty for capturing
or hunting a chimpanzee. A 2006 Knowledge, Attisjdend Practices survey suggested that most
people would not harm chimpanzees if they knewas wgainst the law (Conservation Society of
Sierra Leone 2006). This was not always borne oytractice, but it represents a good starting



point for protecting chimpanzees across the counBien that most communities can get
information through local radio stations, the moest-effective way to get this message out is
through radio programming.

In the medium term there is a need to address r@idpig by chimpanzees. This is a major issue
across most of the country and contributes toangty negative attitude that farmers have towards
chimpanzees. No matter how much people may adimérsitnilarity of chimpanzees to humans, if
they are losing their livelihoods to crop damadesyt will be more likely to take measures to
remove chimpanzees from their area. Targeting deweént activities linked to chimpanzee
conservation towards these communities could helpowage them to tolerate chimpanzee
presence.

Finally, sustainable development activities thatuldlo benefit people are likely to benefit
chimpanzees and biodiversity in general. Improvaaning practices that reduce the need for
frequent crop rotation would allow areas to beofallfor longer and reduce the need to clear
existing forest, providing more habitat. Loggingeds to be well managed and bring benefits to
local communities, so that it does not end up beimg first stage of forest clearance. The
development of plantation forests in order to mexedrgy needs, as well as the expansion of more
efficient cooking methods (e.g. solar stoves oiciit charcoal cookers) should be a priority.
However, reforestation with exotic, fast-growingesjgs would be useless for biodiversity and
chimpanzee conservation. Although potentially pdowy shelter, exotic species are unlikely to
provide a source of food for animals like chimpasszthat primarily have a varied diet of fruits and
leaves.

Even with proper development and awareness, théfestill be a strong need for effective law
enforcement to prevent illegal hunting and extactactivities continuing to threaten chimpanzees
and their habitats.

6.6.2 Further research

It is important to recognise that this survey hstalglished a baseline for understanding the stdtus

the wild chimpanzee population in Sierra Leone.e HHVA will result in a recommended time

interval for future population surveys that will lbgtical to understanding the ongoing health of
chimpanzees and the continuing impact of humanldpreent and conservation measures.

Also new research questions have emerged aboutpahirees living in disturbed landscapes. If
chimpanzees have adapted to survive in close pryxita humans there may be interesting

differences in behaviour, group size and structuwasmging patterns, reproduction rates from
populations in undisturbed areas. If not huntedhé&e long-term population viability with these

scattered communities? What is the disease risghimpanzees and humans who are living in
proximity to each other? To understand these questin-depth behavioural and genetic studies of
these communities are needed to determine thestaias of chimpanzees outside of protected
areas, to know if they are remnants of a disappgagsopulation, or if they have truly adapted to
disturbed habitats. How do these diffuse populati@ontribute to gene flow between larger
populations in protected areas? These questi@seipt a good opportunity to research institutions
to develop longer term programmes that will adddo-African conservation knowledge.



7 CONCLUSIONS

This is the first ever quantitative, systematiciorawvide survey of chimpanzees in Sierra Leone.
The results provide encouraging news that thereremee chimpanzees in Sierra Leone than were
thought to exist 30 years ago. The estimate of amately 5,680 chimpanzees in the country
provides an accurate baseline from which to moriittaure trends in this population. Sierra Leone
is now estimated to hold the second largest pojpulatf Pan troglodytes veruafter Guinea. This
may yet change as a result of new systematic naitiensurveys that are now beginning in other
West African countries.

It is crucial to recognise that although chimpanmeenbers are higher than expected; this is
because they were never before accurately meaamedot because chimpanzee populations are
increasing in Sierra Leone. Although previous papah size can never be accurately estimated,
indications from interviews and from records ofelichimpanzee captures suggest that the current
population is significantly less than what it waB $ears ago. It is clear that important threats
remain to the survival of the remaining chimpanzempulations, especially those outside of
protected areas.

That more than half of Sierra Leone’s chimpanzeedigng outside of protected areas presents a
new conservation challenge. Obviously no protectegla conservation model applies in this
situation. How to protect these extra-reserve patpis will require collaborative grass-root
conservation and development projects that addressurrent human-chimpanzee conflicts that
are occurring.

The census project has delivered a wealth of neaw i@t can contribute to conservation and land
use management decisions and it is a key priarignsure that awareness of this information exists
within key stakeholder groups.
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Appendix 1: Summary block data

B 8 .l Lo 0 3 5 E
x District Chiefdom(s) = g>; 2 2 e 9 <38 | x5 2 E g3 E g §§
2 S5 |22/ 523587 288 |35§S83Es
1 | Koinadugu | Sulima July 9 4 5 9.78892 | -11.24081 | Low 1505
2 | Koinadugu | Dembellia Sinkunia | July 9 9 9.78892 | -11.48405 | High 3000
3 | Koinadugu | Wara Wara Bafodia | Aug 4 5 4 9.78892 | -11.72730 | High 3000
4 | Bombali Tambaka (OKNP) n/a 9.78892 | -11.97054
5 | Bombali Tambaka Feb 2 9 0 9.78892 | -12.21378 | High 3000
6 | Bombali Tambaka (OKNP) n/a 9.78892 | -12.45703
7 | Koinadugu | Mongo July 6 5 4 9.54568 | -10.99757 | High 3000
8 | Koinadugu | Songbeh Jan 1 9 0 9.54568 | -11.24081 | High 2804
9 | Koinadugu | Sengbe July 11 1 8 9.54568 | -11.48405 | High 3000
10 | Koinadugu | Wara Wara July 13 1 8 9.54568 | -11.72730 | Low 1000
Bafodia, WW
Yagala, Kasunko
11 | Koinadugu | Kasonko Jan 4 3 6 9.54568 | -11.97054 | High 3000
12 | Bombali Sella Limba Feb 12 0 9 9.54568 | -12.21378 | Low 2717
13 | Bombali Tambaka Feb 4 3 6 9.54568 | -12.45703 | High 2193
14 | Koinadugu | Mongo July 8 0 9 9.30243 | -10.75432 | Low 1000
15 | Koinadugu | Mongo/Neya July 6 0 8 9.30243 | -10.99757 | Low 934
16 | Koinadugu | Nieni July 3 8 1 9.30243 | -11.24081 | High 3010
17 | Koinadugu | Diang July 6 2 7 9.30243 | -11.48405 | High 2993
18 | Koinadugu | Kasonko Feb 5 0 9 9.30243 | -11.72730 | Low 3000
19 | Koinadugu | Biriwa/Magbaimba | Aug/ 11 0 9 9.30243 | -11.97054 | Low 3000
/Bombali Ndorhahun Jan
20 | Bombali Gbanti Kamaranka | Jan 0 9 9.30243 | -12.21378 | Low 3000
21 | Kambia Tonko Limba Jan 3 2 7 9.30243 | -12.45703 | High 3000
22 | Kambia Tonko Limba Sep 11 0 9 9.30243 | -12.70027 | Low 2332
23 | Koinadugu | Neya Aug 7 0 9.05919 | -10.75432 | High 3000
24 | Koinadugu | Neya/Sandor Aug 5 0 9 9.05919 | -10.99757 | Low 1000
/Kono
25 | Koinadugu | Nieni July 8 6 3 9.05919 | -11.24081 | Low 3000
26 | Tonkolili Samaya/Sumbaya Dec 9 0 9 9.05919 | -11.48405 | Low 3000
27 | Tonkolili Kalansogoia Dec 5 8 1 9.05919 | -11.72730 | High 3000
28 | Bombali Safroko Limba Jan 9 0 9 9.05919 | -11.97054 | Low 3000
29 | Bombali Gbendembu Sep 11 0 9 9.05919 | -12.21378 | Low 3000
30 | Bombali Libie Sengahun Sep 10 0 9 9.05919 | -12.45703 | Low 2645
31 | Port Loko Magbolontor Sep 11 8 1 9.05919 | -12.70027 | High 2886
32 | Kambia Magboma Sep 14 2 7 9.05919 | -12.94351 | High 3000
33 | Kambia Samu Sep 8 0 9 9.05919 | -13.18676 | Low 3000
34 | Kono Lei Jan 10 0 9 8.81595 | -10.75432 | Low 3000
35 | Kono Sandoh Jan 8 0 9 8.81595 | -10.99757 | Low 3000
36 | Kono Sandoh Aug 6 6 3 8.81595 | -11.24081 | High 3000
A
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37 | Tonkolili Kunikesanda/Nieni | Dec 9 8 1 8.81595 | -11.48405 | High 2906
38 | Tonkolili Kafesamira Dec 4 6 3 8.81595 | -11.72730 | High 2210
39 | Bombali Pakie Masabong Sep 7 0 9 8.81595 | -11.97054 | Low 3000
40 | Bombali Makarigbanti Sep 9 0 9 8.81595 | -12.21378 | Low 3000
41 | Port Loko Buyaromende Sep 12 5 4 8.81595 | -12.45703 | High 3000
42 | Port Loko Maforki Sep 14 5 4 8.81595 | -12.70027 | High 3000
43 | Port Loko Lokomasama Sep 12 0 9 8.81595 | -12.94351 | Low 2829
44 | Port Loko Lokomasama Sep 9 0 7 8.81595 | -13.18676 | Low 2938
H
45 | Kono Sowa/Fiama Jan 7 0 9 8.57270 | -10.75432 | Low 2423
46 | Kono Tankoro/Nimikoro Dec 7 0 9 8.57270 | -10.99757 | Low 2267
47 | Kono Nimiyama Jan 11 3 4 8.57270 | -11.24081 | Low 3000
48 | Tonkolili Kunikesanda Dec 6 2 7 8.57270 | -11.48405 | Low 1900
49 | Tonkolili Kunikebana Dec 3 7 0 8.57270 | -11.72730 | High 3000
50 | Tonkolili Kolifa Rowala/ Sep 11 7 2 8.57270 | -11.97054 | High 1690
Gbonkolenken
Tene
51 | Tonkolili Kolifa Mabang Sep 5 5 4 8.57270 | -12.21378 | Low 3000
52 | Port Loko Masimera Sep 9 8.57270 | -12.45703 | High 3000
53 | Port Loko Koya/Marampo Sep 12 2 8.57270 | -12.70027 | High 2862
54 | Port Loko Maforki/Koya/Loko | n/a 8.57270 | -12.94351
masama (Estuary)
55 | Port Loko Kafubulon Sep 8 0 5 8.57270 | -13.18676 | Low 0
56 | Kailahun Luawa Jan 10 0 9 8.24838 | -10.51108 | Low 3000
57 | Kailahun Penguia Jan 7 8 1 8.32946 | -10.75432 | High 3000
58 | Kenema Lower Bambara Nov 7 3 6 8.32946 | -10.99757 | Low 2883
59 | Kenema Dodo/Falawador Nov 6 9 0 8.32946 | -11.24081 | High 2020
60 | Bo/ Goramende Oct 6 3 6 8.32946 | -11.48405 | Low 3000
Kenema
61 | Bo Valunya Oct 4 9 0 8.32946 | -11.72730 | High 3000
62 | Moyamba | Kori/Kamajei Nov 1 8 8.32946 | -11.97054 | Low 3000
63 | Moyamba | Fakuny/Kori Nov 7 3 6 8.32946 | -12.21378 | Low 3000
64 | Tonkolili Yoni Nov 12 0 9 8.32946 | -12.45703 | Low 3000
65 | Moyamba Ribi/Koya Oct 11 8 1 8.32946 | -12.70027 | High 3000
66 | WestArea/ | Koya/Rural Sep 12 2 7 8.32946 | -12.94351 | Low 3000
Port Loko
67 | WestArea | York Rural n/a 8.32946 | -13.18676
(WAPFR)
68 | Kailahun Upper Jan 10 8 1 8.08622 | -10.75432 | High 1810
Bambara/Mandu
69 | Kenema Malegohun/Lower Nov 8 5 4 8.08622 | -10.99757 | High 3000
Banbara/Nongowa
70 | Kenema Dodo/Lekpeama Nov 11 8 1 8.08622 | -11.24081 | High 3000
71 | Bo Gbagbeh Nov 4 7 8.08622 | -11.48405 | High 3000
72 | Bo Dambala Nov 6 8.08622 | -11.72730 | High 3000
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73 | Moyamba | Kowa Oct 6 3 6 8.08622 | -11.97054 | High 3000
74 | Moyamba | Kori Nov 7 3 6 8.08622 | -12.21378 | Low 3000
75 | Moyamba | Koyamba Oct 5 2 7 8.08622 | -12.45703 | Low 2778
76 | Moyamba | Bumpeh Oct 11 0 9 8.08622 | -12.70027 | Low 2820
77 | Kailahun Malema Jan 5 0 9 7.84297 | -10.75432 | Low A 1500
78 | Kailahun Dama Jan 9 0 9 7.84297 | -10.99757 | Low 2210
79 | Kenema Small Bo/Nongowa | Nov 7 3 5 7.84297 | -11.24081 | High 3000
80 | Bo/ Jaiamabongor Oct 8 9 0 7.84297 | -11.48405 | High 3000
Kenema /Baioma
81 | Bo Tikonko/Njama- Nov 6 4 5 7.84297 | -11.72730 | High 3000
Bongor F
82 | Bo Bumpe Kowa Oct 7 7.84297 | -11.97054 | High 3000
83 | Moyamba | Lower Banta Oct 9 0 7.84297 | -12.21378 | High 3000
84 | Moyamba | Bagruwa/Lower Oct 1 7 7.84297 | -12.45703 | High 3000
Banta
85 | Moyamba | Kargboro/Timbdale | Oct 6 2 7 7.84297 | -12.70027 | Low 3000
86 | Kenema Guara/Nomo (Gola | n/a 7.59973 | -10.99757
Forest Reserve)
87 | Kenema Koya Nov 10 2 7 7.59973 | -11.24081 | Low 3000
88 | Kenema/ Njawa/Pejeh Nov 6 9 0 7.59973 | -11.48405 | High 3000
Pujehun
89 | Bo Gumbu/ Dec 8 9 0 7.59973 | -11.72730 | High 2130
Naiagolehun B
90 | Bo/ Lugbu/Bagbo Dec 8 9 0 7.59973 | -11.97054 | High 3000
Bonthe
91 | Bonthe Jong Dec 9 9 0 7.59973 | -12.21378 | High 2455
92 | Bonthe Imperi (Ocean) n/a 7.59973 | -12.45703
93 | Bonthe Sittia (Sherbro n/a 7.59973 | -12.70027
Island)
94 | Kenema/ Tunkia/Makpele n/a 7.35649 | -11.24081
Pujehun (Gola Forest
Reserve)
95 | Pujehun Gallinasperi Jan 5 9 0 7.35649 | -11.48405 | High 3000
96 | Pujehun Kpangakabonde Jan 10 6 3 7.35649 | -11.72730 | High 3000
97 | Bonthe Bum Dec 7 2 7 7.35649 | -11.97054 | Low 0
98 | Bonthe Nongoba Bullom Dec 1 1 2 7.35649 | -12.21378
(Ocean/swamp)
99 | Pujehun Soroghema Jan 6 0 9 7.11324 | -11.48405 | Low F 3000
100 | Pujehun Manu Sakrim n/a 7.11324 | -11.72730
(Ocean)
Total 695 | 326 | 473 240,650
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