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ACRONYMS AND ABBREVIATIONS

CBD- Convention on Biological Diversity

CTFSA- Camera Trap Study Area

CITESConvention on International Trade in Endangered Species of WilthRa#lora
FR- Forest Reserve

GFAS Global Federation of Animal Sanctuaries
GoSlL:- Government of Sierraeone

GPS Global Positioning System

IE- Independent Event

IUCN- International Uniorfor Conservatiorof Nature
NBSAR NationalBiodiversity StreegicAction Plan
NGO- Non-Governmental Organization

PASA Pan African Sanctuary Alliance

PHVA: Population and Habitat Viability Assessment
RAI- Relative Aundancelndex

SA- Study Area

SD- Standard Deviation

SLNCCPSierraLeone NationaChimpanee Censud’roject
SSC SpeciesSurvival Commission

TCOR Tacugamaommunity Outreach Programme
TCS Tacugama Chimpanz&anctuary

TN- Trap Nights

UGFB Upper Guinean Forest Block

WAPFR WesternAreaPeninsulaiForest Reserve


http://www.tacugama.com/communityoutreach.html

Study of chimpanzees in ngurotected disturbedfragmented habitats in Sierra Leone. R. M. Garriga. 2013

COLLABORATING INSTITUTIONS

1 Government of Sierra Leone Ministry of Agriculture, Forestry and Food Seecurity
Conservatiorand Wildlife ManagementUnit, Forestry Division (MAFFS)

1 Rufford Small Grants Foundan (RSGF), UK

1 Durrell Institute of Conservation and Ecology (DICE), School of Anthropology and
Conservation, University of Kent, UK

1 Associacid Amics de TacugafAaT)

1 Tacugama Chimpanzee Sanctuargierra Leone Chimpanzee Rehabilitation Programme
(TCS)

PROJECT PERSONNEL

In situ main researcher

1 Rosa M. Garrigagraduated in Veterinary Medicine, University of Barcelona and Master in
Wildlife Medicine, University of London.

Technical advisors
1 Bala Amarasekaranfounder and director of Tacugama ChimpamzSanctuary, Sierra
Leone.
1 Tatyana Humle, PhD, lecturer in Primate Conservati@yrrell Institute of Conservation
and Ecology, School of Anthropology and Conservation, University of Kent, Canterbury, UK

Field assistants
71 Yirah Koroma
1 David Momoh
1 JosephMarah
1 Edward Kongofa Marah

ACKNOWLEDGMENTS

| would like to thank the following people who in different ways havevided their help towards
this project Tacugama Chimpanzee Sanctustaff, Anita(Frankie)McKennaJenny JaffeStephen
Brent, Dr. KayFarmer, Doug Cress, Kris VamadeBmnildeRactMadouxand Dr. JohnF. Oates



Study of chimpanzees in ngurotected disturbedfragmented habitats in Sierra Leone. R. M. Garriga. 2013

SUMMARY

Wild chimpanzee populations are threatened with extinction ahdir successful conservation
requires a multi and interdisciplinary approachhe Sierra Leone Natial Chimpanzee Census
Project (SLNCC&9Ynducted by the Tacugama Chimpanzee Sanctuary bEG®en 200%nd 2010
estimated a total population of 5,500 individualsdespreadacrossSierraLeone more than half of
thesewere locatedoutside protected areas

This current project forms part of a larger study being carried out by the same reseanchierra
Leone tostudy wild chimpanzee populatialiving in non-protected humandisturbed habitats
estimate biodiversity richnes@and to learn about the impa of crop raiding by chimpanzees and
other wildlife.

The first phase of the survey was carried detweenDecember 2012 and February Zih the

Moyamba district, one of the most populated and deforested districts in Sierra LEollewing the
samemethodology this currentstudy was carried outin the Port Loko district Both study areas
present asimilar landscapedominated byactive and fallowagricultural farms and affected by
wildlife crop raidingBoth studiescombired semi-structured interviews ad camera trapsurveys

This studywascarried out betweerNovember2013 and February2014 in the Port Loko districtA

total of 171 interviews wereperformed across38 human settlements Rice and cassava are the

main subsistence crops cultivated and batlops were reportedo be the most raided by animals
Chimpanzees were reported to damostlyoil palns but the two main complaits concernedcane

rats, whichtended to damagdarge areasof cultivatedrice farms and grasshoppers, which cause
severe damge to cassava and potato fieldgVe also obtained informatioron the types of
measuresised by farmers to protect their crops ahdS 2 LIt SQ& | GG A GdzRSE G261 N

The study area covered approximately 3&6°. Cameratrap locationswere selectedbasel onthe
answers obtainedduring the interviews for where d@mpanzees were regularly seeiihe total
study effortwas1,383trap daysWe captureds,813animal photographs andientified 17 different
animal speciesincluding: 3 species of primates, 3 spesiof ungulates, 6 species of rodents, 4
species of carnivores and 1 bird species

We obtained photographic evidence ofldvchimpanzees four different locationsaand despite the

few pictures obtained wevere able to identify them individually However we cannotestablish

their chimpanzee group size neitheomposition Thedifferent individualscould be alfrom a single

large group or instead be separate small groups. The distance between the camera trap locations
that captured the chimpanzee images/.5 km fron each other in a straight line.

This survey also provided veinterestingadditional informationon the biodiversitystatus of the

study area The most abundant specigshotographedwere Maxwell duikersfire-footed rope

squirrels giant poubed rats and African brush tailed porcupinesRedflanked duiker was
photographed for the first time in this study.
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The results obtained in this stugyowthat despite thehigh level of habitat degradation the level

of biodiversity is stilbf interest, ncludingthe presence of wild chimpanzeeat seem to have
adapted to these humamodified habitats The presence of these specesmphasizes the need for
further studies to learn more about the demographics and dynamics of the wild chimpanzees living
in human disturbed habitatsSuch studies can improve our understanding of how chimpanzees and
other wildlife are able to survive in such landscapes dominated mainly by subsistence agriculture.
Such knowledge is key to ensure species survival and viabilibeilonger term and to promote
modes of coexistence with humans

This project dichot aim per se to estimate population size becausedigenot employa capture
recapture approach We calculatedcapturerates and relative abundance indiceBhese datawill
serve adaseline for comparisowith future studies. Theelative abundancendex RAl)is used to
comparerelative abundancéetweendifferent areas oto observetemporal changes

CONTEXT

Sierra Leone

Sierra Leone is located on the Atlantic coastdst Africa, and lies at the western end of the
Upper Guinean Forest Block (Fig.1). It is one of the most severely deforested countries in the
region. In the earlytwentieth century 70%of 5 _—

the country was coveredwith primary forest < kilometers / \

: , e GUINEA © |
while only less than5% remains today.The %\ d / COTE
e D'IVOIRE ;

Upper Guinean Forest Bloc®UGFB) which age | i
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includes the area of focus for this project, $ERRE ‘ *\A, Call

among one of the most biologically rich in th LIBERIA " 1060 & ‘,{3
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world, and unfortunately, is also one of thi , ,, , v ;¢ sounonmomﬁs?ac’

most threatened. The UGFB has been __ .
designated as oneof 25 global biodiversity "
hotspots (Myert al,2000) and one of the two Fig. 1 Guinean forests of West Africa
highest priorities for primate conservation in the world (Mittermeetral. 1999).
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Sierra Leone is ranked@ 1" out of 187 countries on the United Nations Human Development Index
(2012) A vicious 1§ear civil conflict which ended in 2002 resulted in large numbers of internally
displaced people, adding to the degradation and increased human pressure on important
ecosystems. The Government of Sierra Leone (GoSL) is committed do-goeng protection and
management of its biodiversity assets under the Convention on Biological Diversity (CBD), and has
developed a National Biodiversity Strategic Action Plan (NBSAP). It is also a signatory to the
Convention on International Trade inndangered Species of Wild Fauna and Flora (CITES).
However, at this time, the GoSL has extremely limited resources available and is unable to
implement effectively the majority of its desired strategies without external support.
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The economy of SL is domated by subsistence agriculture together wiisheries and forestry
Agriculture contributes 46 percentof the GDP and provas employmentto about 75%of the
population (with women as thpredominant labour forcepccording to the FAO (2012karly 75%

of the total landin SLis arableand about 62% of the population lives in rural areas and depends on
agriculture for food and income.gland and lowland landscapenake upfor the 78% and 22%
respectively of the arable lanarea.Uplandhabitat is compose of forest, savannah woodland and
grassland. Lowland habitat comprises inland valley swamps, riverine grasslands and mangrove
swamps. Food crops (rice, cassava, corn, millet, sorghum, sweet potato and peanuts) are the most
cultivated in upland ecosystem$he predominant cultivation strategy used by farmers is the slash
and burn or shifting cultivation system. Upland cultivation is mostly forc®iEumption and is
managed by women. Traditionally the farmers mix upland rice seeds with other annual ik®ps |
corn, sorghum and millet seeds in the same bag and scatter them in thadmliting in a mosaic

of crops with rice being the predominant species. This system uses the same field for two to three
years and then the field is left fallow for 20 to 2&ays until soil fertility is good enough to cultivate
again. With the expanding human population, there is a growing need for food crops and arable
land, resulting in a shortening of fallow periods with consequent lower quality soils and lower
yields, as wll as increased encroachment of forest areas.

Chimpanzees

Thecommon chimpanzeéPan troglodytek with its four subspeciesis listedasendangeredoy the
SpeciesSurvival Commissio(6SCpf the International Uniorfor Conservationof Nature (IUCN)
(Odes et al. 2008).

Sierra Leone is home to the western chimpanzean(troglodytes verusyhich ranges from the
Dahomey Gap/Niger River westward to Senegal. Extinction has already probabiyed in three

of the species' former range countriesBenin, Dgo and Burkina Faso; populations in Senegal,
Guinea Bissau and Ghana are extremely threatened. With an estimated remaining population of
between 21,300 and 55,600the western chimpanzee is among the two most endangered
chimpanzee suspecies (Humle et al2008) suggesting thaif no immediate actionis taken to halt

their decline there are highly likely to face extinction in the near fu{liermos et al, 2003).

Chimpanzee# SierraLeoneface a numbeof seriousthreats, includinghabitat loss hunting and
retaliation as a result ofesource competitiorwith humans In Ivory Coastwhichwas considered
previouslya strongholdfor westernchimpanzees, has seém recentyears catastrophideclinesof
up to 90% of its wild chimpanzee population (Campbeli al. 2008) This dramatic situation
highlights the importanceof SierralLeonefor the survivalof chimpanzees across West Africa
Tacugama&himpanzee &ctuaryis the onlynationalorganization working persistently and actively
to conserve wild chimpames across the country
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Tacugama Chimpanzee SanctuafyCS

Tacugama Chimpanzee Sanctuary (TCS) was founded in 1995 by Mr. Bala Amarasekaran together
with the Government of Sierra Leoned®&.), whallotted 40 hectares of land to be used inside the
Western Area PeninsularForest ReservéWAPFR). In 2013he sanctuary cares faaround 100
chimpanzees and unfortunately, each year more orphan chimpanzees continue to artikie at
sanctuary TCS is an accredited member of the Pan African Sanctuary Alliais®) @#d a verified
member of the Global Federation of Animal Sanctuaries (GFAS). Membership to these umbrella
orgarisations confirms the sanctuasystatus as a centre of excellence for chimpanzee welfare and
conservation.

The sanctuary &s evolved from tla rehabilitation of confiscated chimpanzees to include other
important dimensions of chimpanzee conservation includiogal environmental education,
surveys and assessments wofild chimpanzee populatiomationwide, habitat conservation,
community-outreachactivities and wildlife law enforcement.

SierraLeone NationalChimpanzeeCensusroject- SLNCCP

TheSLNCCeonductedby researcheilerryM. Brncicand managed bythe TCSestimated thetotal
population of wild chimpanzee# the countryat 5,500 individuals(Brncicet al. 2010) This figure
doubledthe previous estimate$or SierraLeoneand establishedthe countryas one of themost
important for chimpanzeesn West Africa Despitethis positive newsthe national census also
revealed that the number fochimpanzeedad fallen sharplyin recent yearsand that there are
manyfactorsthreatening their survival

The SLNCCP highlightied extent of humanchimpanzeecompetition for resourcesn somerural

areas dominated byfragmented habitats harboring wild chimpanzeesthat take advantageof
agricultural cropsOutside protected areas, the dependence of chimpanzees on human crops leads
to constantcompetitionwith people.Many communitiesreported losingentire crops ofpineapple
cassavaand oil palm to chimpanzees.People also reported usingtraps to capture wild
chimpanzees, poisoto kill them, dogsto try to drive them off and they alsoencouragel hunters

to eliminatethem.

The SLNCCP was followed in September 2010 by a stakeholder disseminatioropvarkgtin May
2011 by awWestern Chimpanzee Population and Habitat Viability Assess(R&h A workshopfor
Sierra Leone in Freetowrmhese workshops engaged a significant group of stakeholders in the
results of the SLNCCP and in developing recommendafienghe long term protection of
chimpanzees in Sierra Leor@ne of the highest priorities identified in their final report was to get

a better understanding of the status of chimpanzee populations living outside protected areas
through camera trapping pjects to get more precise population sizes and social structures.
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Study of chimpanzee populations @h troglodytesverus) using cameratraps in non-protected
disturbed-fragmentedhabitatsin Sierra Leone Moyamba district

Based on the SLNCCP resaitd following PHVA recommendations, in 2013 Th€S research team
carried out thefirst chimpanzeesurvey projecin nonprotected disturbed fragmented habitats in
the Moyamba district(Garriga, 2103)This densely populatedlistrict is located to the south d
Freetownwith few primary forest sitesevenwithin forest reserves. The landscapadmminated by
cultivated and fallow farmland During the SLNCQRumerous villagesin this district reported
extensive damagto crops andconsideredchimpanzees threatto their livelihoods

The study was carried out in twseparatestudyareas whichwere selected based on the following:
a) with high density of chimpanzees; b) high level of distulbegdmented habitat; cextensive
damageto crops by wildlife The study combined smi-structured interviews andccamera trap
surveysA total of 92 interviews were carried out across 23 human settlements abathsstudy
areas.Rice and cassava are the main subsistence crops cultivated in both study areas and both
crops werereported to be the most raided by animalShimpanzees were reported to raid mostly
cassavaand oil palmsbut the main complaits concernedcane rats, whichcaused extensive
damageto rice farms.We captured3,897 animal photographs arndentified 20 different species
including 5 primate species,3 ungulate, 6rodent, 4 carnivores and 2 bird species. We obtained
abundant photographic evidence afild chimpanzees irboth study areas which allowed the
identification of most individual

OBJECTIVES

w To study the wild chimpanzeepopulations in disturbedfragmented habitats near human
communities inthe Port LokoDistrictin SierraLeone and to produce an inventoof the medium
andlargesizewildlife present in these areas

w ¢ 2 Baseline dayito monitor over time the progress and effectivenesstloé sensitization
and community development programs

w ¢ 2 , évalweR and compar¢he wild chimpanzee populationisetween the study areasin
Sierra Leone

w @ather data which can contribute to éevaluaton of theoptions for the longterm survival of
these isolated populations and to explore possible solutions, like creating or promoting natural
corridor links between forest fragments.

wTo nvolveactivelylocal communities in the protectioaf their forests train local personneland
providejob opportunities
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MATERIABAND METHODS

Study period

The field work startedn November2013 and endedin February2014. The final report was
submitted in April 2014.

Field team

The teamcomprised offour field assistants, a driver and the main researcher. Two local guides
were appointed by chief villagéo accompanythe teamduring thereccework and camera setting

Study area

Thestudyareachosenfor this studylies within the boundaries oPort Ldko district in SierrdLeone

(28 N1007144.41E760332.60. Thisdistrictis one of the 13 districts in Sierra lo@oandlies north-
west of Sierra Leongit is a heavily populatedistrict with very few placedeft with primary forest,
and only two very snall forest reservessouth of the district(Port Loko FR and Occra Hills.FR)
Narrow strips driverine secondaryorestlined the sides of most rivers. Otherwise the landscape is
dominated by active or fallow farm land.

Atlantic Ocean Liberia
— ! ) 3 Locaion stucy area PORT LOKO DISTRICT - STUDY AREA
[ Study Area SlERRA LEONE @ SLNCCP surveyed blocks
Bl Forest Reserves and National Parks x;‘. District boundaries ‘;
[ National Boundary w7 Setfarnanis T | A . T'
L P (@nwem | | T e e (€dmoam
LT D 97 (GTACUGAMA )

Fig.2: LeftMap of Sierra Leone showing the districts and all forested or partially forestedtpcted areas. e red circle

indicates the location of the study area in the north of the Port Loko district. Right: Study area in more detail. The g
dots show the location of the SLNCCP surveyed blocks. Block 31 classiiechigh chimpanzee densjtis the one

inside the study area.

Thestudy areawasselected base@n the SLNCCP results. The SLN0G&Ryed 91 blocks of 9 x 9

km grid squares across SL. Based on interviews and transects data each block was classified as
having high or low chimpanzee density. We saddhe block number 3iwithin the Port Loko

districc becausethe high density of chimpanzees presenh a non-protected area with almost no

forest coverand elevated extent of humanchimpanzeeresource competition Port Loko ditrict

holds approximately 10% difie total population of Sierradone.Theseleded study arediesinside

the Sanda Magbolontor chiefdormnetween two main rivers, the Little Scarcies and the Mabole

10
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Rivers, bothdelimitingthe northern tip of the distric{Fig. 2. According to the 200#opulation and
Housing CensusSanda Magbolontors the second less populated chiefdom within this district
comprising the3.3% of the totalpopulation for the chiefdonand 03% of the total populationn SL.

Thestudy areaspamedan area of316km? and a perimeter o5 km. The altitude range between

30to 75 m abovesea level The landis characterized bgwamp areascultivated and fallow farm

land in the south of the SA and grassland and woodland savannah in the northern part of.the SA
The swamps are uset cultivate rice and the upland farms are largely cultivated with cassava
peanutsand upland ricewith other intercrops likemaize sesameand sorghum.The landscape is
sprinkled with wild oil palms but there are alsemall scale extensiveil palm plantations.In
between cultivated farms, the tal is in various growth stages déllow land Patches of secondary
forest are foundsolely alonghe rivermargirs. (Fig. 3 and Photos 1 t9.6

PORT LOKO DISTRICT - STUDY AREA
12

a2

[]Study area| " % 0o 25 5Km z&ml““““‘

Fig. 3:Landsat satellite image ahe vegetationtypes in the study arealn the Landsat image,
dark green represents closed forest, light greanNB  Odzf G A @I G SR FI NI
0 dza &rsatcondary foest, pink is grassland, and purple is woodlasavannah

11



Study of chimpanzees in ngurotected disturbedfragmented habitats in Sierra Leone. R. M. Garriga. 2013

Photo 1to 6 from top left to bottom right: Cultivated peanut upland farm, rice field in a swamp area, riverine forest along t
[AGGES { OF NODASEA wAGBSNE ¢ 2 DRIAIKE RIgEnahGhRsSi¢ld (RennisEtlini purpuseuns | y R
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Semistructured interviews

We traveled to the study area and set camp in Sendugu vill&gmistrudured interviewswere
carried outrandomly alternating settlementsin order to cover as much area as possil8emi
structured interviews wereconducted individually in differenthousehold in each settlement
although often theinterviewsgatheredmore pe@le. The settlements varied largely in size from a
few householdswith no more than 50nhabitants to larger communities with ov&00 habitants.
Responses from people living in the same settlement were very similar and we prefemleddss
interviews ger villageand visit more villages to cover more terrain, rather than only concentrate in
few villages.

Theinterviewswere desigedto determine:

1) Sociecultural profile of interviewees

2) Types of crops cultivated andwses of crop losses

3) ldentification d wildlife by means of a field guide

4) Type and frequency of crops raided by identified wildlife

5) The presenc@absence of chimpanzees and other wildlife

6) Whichthree species of animalwere considered the most destructivaf crops

7) Measures of protection agash crop raiding by animals

8) Peoples attitude towards chimpanzees

9) The study area where to set cameras based on chimpanzees sightings described during the
interviews.

The interviews were anonymous and voluntamhey covered the soci@conomic andcultura
backgroundof each intervieweeTherealsowas section on perception towards chimpanzees. We
also askedrespondentsto identify animals from a field guide and we noted the names of the
animals in their local language. For each animal identified, we ablesd whether the animaraid
crops, which cropsandwhich part of the cropThe animal guide contained@4irawings of different
animal speciesAs a control, we includesbmeanimalsknown not to exist in the area like aardvark,
leopard, Jenti] LDuiker, etc.

Sincemany of the animals identified received different local namesanalyse sme of the data,
we pooled the different animal species im groups,i.e. all the monkeys together, all the duikers
together, and so onexcept some key species thateme easily recognized, i.e. cane rats,
chimpanzees.

Cameratraps

The use of cameras had two main objectives:
1- To study the wild chimpanzegopulation and produce an inventoryof the medium and
largesizedwildlife present in these areas
2- To corroborate tle information provided by the farmers about the absence/presence of
wildlife species.

13
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As the main objective of this project was to maximize the chances of obtaining pictures of
chimpanzees to gather as
information as  possible on
demographics, & did not follow a§

provided by the interviewees about thé
locations where chimpanzees were
regularly seen(Fig. 4) the field team

camera trapdn locations with evidence off
chimpanzeepresence like nests, feeding
remains, trails, dungas well as other
wildlife signs (Photo 7) We recruited
farmers recommended by the town chief-
to act as our guides.

Photo 7: Yah Koroma setting a camera trap in the stud
area.

PORT LOKO DISTRICT - STUDY AREA PORT LOKO DISTRICT - STUDY AREA

Chimpanzee occurrence areas
according to interview responses ;
TACUGAMA
* Occasional chimp sighting areas CHINMAMZEE SAHCTUARY - 2
Regular chimp sighti .

K Regular chimp signting areas i © Camera Trap Locations u

® Interviewed settlements [ u%l '%ﬂ 1L Jkm TACUGAMA
[Jstudy area 0 25 5 ! [ Study area R s Ao

Fig. 4: Left: Theurple stars show the areas wére many farmers reported regular sightingsf chimpanzees i.e.
daily or weekly The pink star shows areas where farmers indicated that chimpanzeessaen occasionally i.e.
monthly or for longer intervals.The black dots indicate the location of the human settlements where v
conducted interviews. Right: Locations where the camera traps were set.

We set infrared Reconyx, Inc., (Holmen, WI 54636) digital camera tra@3 idifferent locations
across the study are€ameras were distributed in dens fallow areas and secondary forest patches,

14
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trying to stay away from sites with higlevel of human activity, like farms, paths, community
forests and at the same time keepiongmeras within at least® meters away from each other.

The camera triggers when the infrared sensor detects movement and temperature differences. It
does not have flash to avoid disturbing the animal normal activities or scare them off but this also
means that pictures of animals in movement taken at night time are blurred, impeding
identification n some instancesThe camerasvere all programmedvith the same settingshigh
sensitivity, three consecutive pictures and no delay, resolution of 1080pogdtational, with date

and time showing anthfra-red mode

Georeferencing and mapping

All the human settlements, camera locations and any other findings weregejetenced usinghe
handheld Garmin GR®CSx During the recce walks the changElmbitat type was also recorded
with the GPS. The calculation of the areas and the production of the mapsderesusing ArcGIS
software (ArcMap 9.3, ESRI).

DATA ANALYSIS

All data were entered and organized usi@ffice ACCESS 2007 datalsa$ée identiication of the
speciesvasdone usingthe Kingdon(2001) Wilson(2009)and Oates (201Qjuides.

To analyse theamera trap picturesve defined anEVENTas the wholesequenceof photos in
which the sameanimal speciesppeared.Since somanimalsmay bein front of the camerafor
long periodsof time andto reducerepeating individualswe definedan INDEPENDENT EVENG
asincludingall of the following:(1) consecutive photographs of different individuals of the same or
different species, (2) consedu¢ photographs of individuals of ¢hsame species taken more than
40 minutes apart and (3) neconsecutive photos of individuals of the same spedieshe case of
gregariousspecies in photographs with more tharone individual the number ofindependen
events waonsideredequal to the numbenf individuals observed@ys et al., 2009 and Monroy
Vichis et al, 2011Following published protocols (Tobler et al., 2008tnani et al., 2005, Treves et
al., 2010, MonroyVichis et al, 201)1 we calculatedhe following indexes:

1 TRAP DA¥ defined as a camera trap deployed at a single location site for 24 hours.

SURVEY EFFGRT1he total number of trap days for all the camera stations.

1 TRAP NIGHTS OF EFF@Rihe number of trap days subtracting the dayhere the
cameras malfunctioned or run out of batteries.

1 TRAP SUCCE£&She number of IE per 100 trap nights

DETECTION one IE of a species per camera and day (24h)

1 RELATIVE ABUNDANCE INDEX i&Rééfined as the number of trap days required to get
single photo capture of a species. It can be calculated summing all detections for each
species for all camera traps over all days, multiplied per 100 and divided by the number of
trap nights (Sanderson, 2004).

=

=
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RESULTS

SEMISTRUCTURED INTERVIEWS

In total, we conducted 171 sensitructured interviews across 38 human settlements in the study
area (Fig. 5and Fhoto 8). In each settlement, we first met with the village chief to introduce
ourselves and explain about our proje@he number of interviews per geement depended upon
the size of the settlement and the number of inhabitants presanthe time. As an averagae
performed 5 interviews per settlemeritange=1-9, SD=2.4).

Thefield team performedthe interviewssinglyor in pairs The local langagemostcommonly used
was Krig the lingua franca used in Sierra Leoihéhen the respondents did not speak Krio, the
interview wasperformedin their vernaculadanguage by means of a translator.

PORT LOKO DISTRICT - STUDY AREA

M.diﬂ;wﬂ!h rorkl Warreh -Mas|
. @ Goaneh -Loko ¢
P Q:nn,;l:-nnml.mr W\
ndugu
lggbnmnmr ) 0 Ro-Gberay

Magbalan

Photo 8: JoseptMarah interviewing a worran in one of he
villages.

Hg. 5: Himan settlementsin which the field team carried

Semi-structured Interviews :
0 Interviewed settlements zﬂlﬂfﬂﬁéﬂﬁ out semistructured interviews

[ study area

Rivers

L Jkm .%E
0 25 5 v

Thesemitstructuredinterviewsconducted in individual duseholds oftergatheredmore than one
single persorfrom the same familyin somecases, several people thereforgervened during the
interview. The approximate number of adults present during the interview was recorded in the field
sheet.The averageimne per interviewwas 26 minutes per interview (range:-58 min; SD: 8) and

the average number of participangeer interviewwas 6 adults (range:-18 participants; SD: 33€e
appendix 1 for more detailed informatiyn
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Socioecultural profile of interviewees

Among the respondent§,6%(130/171)were males an@4%(41/171)were females. The mean age

of the malerespondents wad?2 years old (range20-90, SD=3.5) and for female respondents was

44 (range=186, SD25.8). 98% (168/171) of the respondentgere farmersand 7% (1/168) of

them combined farming with other occupations which includiedding (4), fisherman (2), pot

maker (1), teaching3), YR OKF ANXIY om0 ® ¢ K NiBrowas\dstiatldtigerRSy (0 &
andelectrician The dominant ethnity was Temne (70%) followed by Limba (2&%g) the majority

(91%) declared themselves as Muslim&bout B% of the interviewees had not received a formal
education(Tablel).

Total interviews 171

Total communities interviewed 38

Religion % (total) 91% Muslim (155/171)4% Christian (7/1715% N/A (9/171)
Gender % (total) 77% male (132/1719nd 23% female (39/171)

70% (120/171) Temne, 25% (43/171) Limba, 2.5% (4/171)

BRIEE 2 () Others, 2.5% (4/171) N/A

Age average (min, max) 42.5y.0. (19, 90
Famlly size Average number of people per family 13 people (1, 55)
(min, max)

Born in the village 86% (147/171)

If born somewhere else, average years living in the

village (min, max) 17 years (1,50)

58% none (100/171), 6% primary (11/1/8% secondary

Education (14/171), 2% tertiary (3/171), 25% Arabic (43/171)
98% farmers (168/171), 7% combine farming with other job
Occupation (11/168) and 2% (3/171) have professions different from

farming

Tablel: Summary of the sociaultural profile of the nterviewees for Port Loko study aredN/A: No answer.

Agricultural aspects

The most common crop cultivated were rice and cassavéilable 2). The yieldswere in 99.4%
(167/168) ofcases used fosubsistenceand 80% (134/167) of thessell some if there is ay
surplus.

Crop raiding by wild mammals and insects (96% and 80% respectively) weraugesmost often
reported asbeing aserious problem toheir agricultural yield (Table).30ther causes reported with
less frequency included poor land quality ()Q%ck of fertilizer (3%), losses due to birds (7%) and
losses to domestic animals (0.6%).
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No. of interviewers

Type of crops Scientific name culti\/raetpi)r?g;tltrll?a crop %
(N=168)
Rice Oryza pp. 163 97.0
Cassava Manihot esculenta 147 87.5
Chillipepper Capsicum spp. 119 70.8
Peanuts Arachis hypogaea 113 67.3
Oil palm Elaeis guineensis 100 59.5
Sesame Sesamum sp. 88 52.4
Maize Zea mays 83 494
Beans Phaseolus spp. 82 48.8
Potato Solatum tuberosum 72 42.9
Banana Musa spp. 56 33.3
Okra Abelnpschus esculentus 56 33.3
Yam Dioscorea spp. 29 17.3
Pineapple Ananas comosus 26 15.5
Pumpkin Cucurbita spp. 26 155
Cucumber Cucumis sativus 24 14.3
Oranges Citrus sinensis 19 11.3
Papaya Carica papaya 17 10.1
Mango Mangifera spp. 15 8.9
Aubergine Solanum melongena 11 6.5
Kola nut Cola g. 10 6.0
Millet Pennisetum sp. 9 54
Sorghum Sorghum bicolor 7 4.2
Tola Beilshmielda mannii 5 3.0
Cocoa Theobroma cacao 3 1.8
Plum Prunus spp. 3 1.8
Coffee Coffea sp. 2 1.2
Cashew nuts Anacardium occidental 1 0.6

Table2: Types and number of timesrops reported to be cultivated by the interviewed farmers. Rice and cassava
were the dominant crops (as well as the most raided, dable 5).

Wild Land . - Domestic
Insects . Birds No fertiliser .
mammals quality animals
1st rated 131 33 2 1
2nd rated 33 102 3 1 1
3rd rated 4 1 12 3

Table3: Rating of the differentcausesof crop losses cited by the respondents. N/A: no answer
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When asked to rank what they considered the three msportant crops, whether for self
consumption and/or for sellingh6% (94/168) of the farmersranked first choiceice and 24.4% oil
palm (41/168)FHgure6).

100%

30

90%

80%

70% B Sesame

60%
50%

Chilli pepper

B Peanuts

40% m Oilpalm

% of responses

30% B Cassava

20%

M Rice
10%

0%

1st ranked 2nd ranked 3rd ranked

Fig.6: Ranking of importance to farmer®f the croptypesconsidered most valuable

If the three rankings for each crop are pooled together, rice was considered the most important
crop by93.5% of the respondents followed by cassava (51.8%) and oil palm (80%Y{Table

Rice 157 93.5
Cassava 87 51.8
Oil palm 80 47.6
Peanuts 67 39.9
Chilli pepper 55 32.7
Sesame 21 12.5

Table 4 Sum of rankings foeach crop listed as one of the three most valualalad their percentage.

Only 30.46 (52/171) of the respondents saidhey had reported animal crop raidingto the
authorities among those 16.% (28/52) discussed the issues in groups, 8.2% (14r8pprted the
incidents to the villagehief, 2.3%(4/52) to the headman 1.8% (3/52) to the paramount chief and
1.2% (2/52) to the counsel@Figure?).

The mainreason statedas to why crop raiding by wildlife wasot reported was thatit was a
commonproblem andthere was no point in reporting it to the authorities.
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Reporting crop raiding

® Group discussion
B Chief village

W Headman

& Paramount Chief
W Counselor

o Notspecitied

o Notreported
Fig.7: Percentage of responses

whether crop raidingwas or was not
reported to the authorities.

Measures of oop protection

All of the respondents but four (98%¢ported using one L more mitigation measures against
animal crop raiding

Traps and dncingwere the most common deterrent used to prevent animals from entering the
cultivated farms(Fig. 8). Usually the fences are hamdde with palm leaves and/or sticks

alternated withtraps along the fenc€Photos 9 to 12)Hunting with dogs was also reported as
common practice
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Fig. 8:Type of measures adopted by farmers to protect their crops from animal raiding and the number of times
reported.
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Photo 9to 12: From top Ieft to bottm r|ht Palm fence pmsonforadents share trapfor small mammalsmadeby
bending a small branch and tyinglaop rope at the end fence made with branches to deterowsto enter the farms.

C I NJY geN&ptibnof chimpanzees

At the end of the interviee we asked some questions about chimpanzees &md% (146/171)of
the respondents reported seeing chimpanzees in groapd 7% (12/171) reported seeingsingle
individualsonly. Theaverage size of theightedgroups was individuals N=142 range: 125, SD:
4.3). When asked whathe chimpanzees do whethey are encountered in the fieldamong the
total of respondents,73.7%% (126/171)reported that chimpanzees run awand 16.4% (28/171)
threaten people(Fig. 9)

Almost 82% (140/171) of the respondents siteredOK A Y LI y 1 SRS-ay IiSANRaHHD ©
commonreasonfor why people viewed them as dangerowss that they are destructives{/ 140),
destructive and fearful (11/140) and just fear{6/140). In one instancethe interviewed recalled
that apersa wasinjured by a chimpanzee some yedrsfore.

21



Study of chimpanzees in ngurotected disturbedfragmented habitats in Sierra Leone. R. M. Garriga. 2013

Chimpanzee behaviour

4 ;
o according to the respondents

1.2%

2.3% \ | 7
16.4%

M Run away

# Threatening

i Has never seen
chimps

# Produce a loud
voice

Fig9: What do
u N/A

chimpanzeesio when
farmers encounter them in
the field? (N/A: No answer)

In 85.4% (146A.71) of the respondentsstated thatchimpanzees were present in the farms before
the civil wa (19912002) Most, i.e.79.56 (36 171) felt that there were fewer chimpanzee now
than before the wardue to deforestation andhunting. Only 16% (27/171) felt there were more
chimpanzees now because they were not hunted.

A minority of interviewees, i.e. 38.6% ©66/171), wasawarethat chimpanzeesre protected by law
in Sierra Leoneyf which,62.1% (41/6% had knownthrough radio announcements, 2%/&(17/66)
through Tacugama sensitizatiowork during the nationalchimpanzeecensusand 4.%% (3/66)
through both radio andTacugama sensitization work

Animal identification

The average number o$peciesidentified per interview was 11 (range: 2-27; SD:4). The
interviewees named the animals witkither their local vernacularlanguage Temne Limbaor in
Krio. There was some confusion between species of the same gesspondents were often using
the same vernacular name fall monkeys, pangolingporcupines hogs, duikers and squirrel
speciedue to the poor understanding of the drawingder the purpose othe analysighese were
consequently pooled into groupand dividing the total number per group with correction factor
according tothe number of species in each groupppendix2 shows the number of times the
respondents identified each species in tiedd guide.

Cane rat or cutting grass, as it is locally known, was the most identified anihdbo(®f the
interviews) followed by chimpanzee (94.7%) araht pouched rat90.1%)(Fig. 10)

Respondentglearlyknew what a chimpanzeeavas, i.e.no-one indicated another primate species
when naming the chimpanzeé& was called by its Krio nambabuas well as by its Temne name,
kawoto.
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Figure 10 Bar gaph showing thetotal number of times the diffeent animal groups were identifid in the field guide

Groups Total times reported  Raid crops % OIS T %
crops

Cane Rat 170 170 99
Chimpanzee 162 155 91 7 4
Giant Rat 154 148 87
Bushbuck 120 106 62 14 8
Monkeys 100 96 56 5 3
Squirrels 95 93 54 2 1
Porcupines 75 74 43 1 1
Hogs 51 50 29 2 1
Duikers 51 29 17 22 13
Pangolins 40 26 15 14
Hippopotamus 16 15 9 1 1
Bovines 18 14 8 3 2
Civet 26 12 7 14 8
Genet 39 11 6 28 16
Cusimanse 15 9 5
Galagos 9 8 5 1 1
Mongooses 15 5 3 10 6
Aardvark 5 2 1 3 2
Palm Civet 21 2 1 19 11
Elephant 2 1 1 1 1
Big Cats 5 0 0 5 3

Table5: Number of imeseach animal groupwvasreported to raid cropsor not. A correction factor has been applied
to the total timesreported.

Carnivores i.e. mongooses, genets and civetsere reported to come to the villagend Kkill
chickens The giarfpouched rat was frequently confused with the common rat and it was reported
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to live in peoples' houses. In many cases rats, were referred to as thieves and reported to steal
LIS2LX SQ&a F22R | yR Y2ySego

For each animal identifiechithe guide, we asked whether the animal in question raideaps.
Table 5shows a list of the animal groups and the occasions they were considered as crop raiders or
not by the respondents.

Rice cassavapeanutsand oil palm were reported asthe four types of crops most affected by
animalraids (Table 6

No. of times the crop was reported to be No. of times the crop was reported to
Type of crops

raided the differentanimal species be raided by chimpanzees
Rice 791 27
Cassava 782 35
Peanuts 555 12
Oil palm 552 144
Corn 310 46
Potato 252 4
Chilli pepper 182 1
Orange 135 46
Banana 109 27
Pumpkin 99 7
Mango 91 27
Beans 76 14
Okra 72 1
Yam 69 0
Sesame 50 25
Papaya 49 33
Kola 35 0
Plum 28 6
Pineapple 25 18
Cucumber 11 6
Millet 10 0
Cacao 6 2
Sorghum 4 0
Aubergine 1 0
Coffee 1 0
Total 4295 481

Table6: List of the crop types reported to be raided hiye identified animal groupsand the total number of which
were reported raided by chimpanzees.

All the monkey speciespooledtogether had the largest number of reported incidents followed by
cane rats andoth species okquirrelstogether. But if looked by species, cane rats lead the list
followed by chimpanzeesSee Appendix3 for summary of thefrequendges animal groupsare
reported toraidthe different type of crops
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Chimpanzees were reported to raid modtiye pith of the oil palm trees107/162 and their fruits in
53/162. The second most raided crop by chimpanzeesmaige eas (42/48) followed by orange
fruits (46/46)andcassava thercles (30/35).

Once the interviewe finished going through the animal field guide, we asked thenmmank the
three animalsthey thought were the most destructive. Cane rats were considered thest
destructivefollowed by monkeysand giant rats(Fgure 11). Insects, predominantly grasshoppers
(59/60), were often mentioned as causing severe problems to the casmadapotato farms,
damagingcompletefields. Chimpanzees were only ranked once as the first most destructive animal
and it was only reported ithe top three in 27/171 responses.

-1 |
Porcupine (N=2}) §| )
Birds (N=2) _1 1 !
Bushbuck (N=3) 3 | omst
Bovines (N=3) Ranked
= 6 ’
Hogs (N=12} | | ®2nd
Chimpanzee (N=27) | | 15 y Ranked
Squirrels (N=28}) 15 '
Insects (N=60) ] 15 3rd
i Ranked
Giant rat (N=154) 46 y
Monkeys (N=132)
Canerat (N=157)
0% 50% 100%

Fig 11 Barchart showingthe rank reporting of the 3most destructive animals according to the respondents

RECCE WALKS AMMERA TRAP

At the end of each interviewve asked several questions abociiimpanzeesand the locations
where they were habitually seen. Using a hand held compass, the direction and degrees were
recorded and the approximated areasarked ina map.Reconnaissance walks wanadertakenin
those areas andamera traps were set according toeHindings encounteredFigure4). With the

help of two local guidesameras weraleployed acros83locations based on chimpanzee evidence
findings.

All cameras took pictures but animal images were only captured in 32 locations. Seven cameras
stopped workingoefore their retrieval due to malfunction or flat batteries. Therefore the total trap
effort was 1230 trap nights.We obtained a total 0f7,104 photos out of which1,291 had no
animals (most of them were triggered by leaves movements or the sun ret@c?d 03 were from
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humans and 72 pictures had unidentified animals. Therefore, the total number of pictures with
identifiable wildindividualanimalsincluded in the analysisas been B13 pictures

We obtained a total of 372 different sequences. Distmg the sequences with humans and
unidentified animals, we were left with 338 sequencé&so different animal speciesppeared in
the same sequence in 3occasions (@ble 6). Each different species has been counted as
independent eventgIE)

Seqguence no Species 1 Species 2
194 Maxwell Duiker Bushbuck
209 Maxwell Duiker Green monkey
237 Maxwell Duiker Cusimanse

Table 8 Sequences in which appear together two different animal species

The survey effort wa4,383 trap days(mean: 41.9 days; SD: 2Mjth 1,230 trap nights of effort
(mean 37.3days; SD:@4). Table7 shows the total number of locations where cameras were set in
each studyperiodand the difference of trap days between survey effort and trap nights of effort.

TOTAINUMBER SURVEY EFFOR  TRAP NIGHTS OF
SETNUMBEF  TIMEPERIOD  c) ocaTIONS (trap days) EFFORT
1 Nov-Dec 2013 17 679 608
2 Dec Jan2014 16 704 622
TOTAL 33 1383 1230

Table7: Survey effort and trap nights of efforfior eachstudy period

We identified a total ofl7 different species ofwild animalsincluding 3 species of primates, 3
species of ungulates, 6 species of rodedtspecies of carnivores aridbird species. Tabl& shows

the percentageof IE for each speciggentified and their relative abundance indice$he total
trapping successvas 35.9100NT(SD:2.6) and varied significantlyamong differentanimal species
Maxwell duikershad the largest trapping successth a 9.3/100NT and was photographedn 17
locations(51.5% of the total locations), fif@oted rope guirrels andgiantpouched ratollowed

in the list(Figure 12. To calculate the relative abundanaalex, we calculatedirst the detection

rate for each speciesThere was a marked difference between detection rates and IE for social
species living ipairs and larger group$igire 13).
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Fig. 12 Bar gaph showing the % of IE per each animal species captured with the camera.traps
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Fig. 13:Comparison between the number of IE and detections for each animal species captureéd the camera
traps.

We obtained four sequences and 62 pictures of chimpanzees in four different locgkanuse 13
and photos 13 to 16)Despite the low number of images, we were abledistinguish4 adult
chimpanzees1 male of advanced age an@ females.The maximum grougize recorded in one
sequence was 4 individuals: 1 adult female, two youngsters and 1 adult male.
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Max number
of individuals
of same
Common name Scientific name el llrilastr - KU esy Num_ber % IE  species per Detection RAI Trap
photos IE locations success
sequence
that can be
differentiated
African brush tailed o rus africanus 141 36 8.2 2 29 24 29
porcupine
African Civet Civettictis civetta 78 11 9 2.5 1 11 0.9 0.9
Bushbuck Tragelaphus scriptus 1017 24 13 5.4 2 19 15 2.0
Campbell's Monkey  Cecopithecus campbelli campbel 21 5 4 1.1 2 4 0.3 0.4
Cane rat Thryonomyswinderianus 21 15 2 3.4 13 3 0.2 1.2
Chimpanzee Pan troglodytes verus 62 12 4 2.7 4 4 0.3 1.0
Cusimanse Crossarchus obscurus 6 2 1 0.5 2 1 0.1 0.2
Double_ REE Franolinus bicalcaratus 48 28 7 6.3 5 11 0.9 2.3
francolin
Flrgfooted rope Funisciurus pyrropus 492 86 18 19.5 2 72 5.9 7.0
squirrel
Genet Genettapoensis/bourloni 54 13 9 29 1 12 1.0 1.1
Giantpouched rat Cricetomys emini 768 54 16 12.2 2 48 3.9 4.4
Green monkey Chlorocebus aethiops sabaeus 84 28 8 6.3 5 14 1.1 2.3
Marsh mongoose Atilax paludinosus 15 4 2 0.9 1 4 0.3 0.3
Maxwell Duiker Cephalophus maxwellii 810 115 17 26.1 3 68 5.5 9.3
Redflanked duiker Cephalophus rufilatus 24 4 2 0.9 1 4 0.3 0.3
quuc::(:eglgedsun Heliosciurus rufobrachium 9 3 1 0.7 1 3 0.2 0.2
Softfurred rat Praomys sp 3 1 1 0.2 1 1 0.1 0.1
Total 3653 441 308 25.0 35.9

Table8: Summary of the totahumber of picturesfor each species of animatsaptured with the camera trapsthe independent events (IExhe number of locations, and
their indices (RAI: relative abundance index).
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Threespecies of nothuman primates were captured on camera: chimpanzee, Campbell's monkey
and green monkey. Localization maps of the IE for the memmtesentative species with the total
number of IE per each species are shdyefow.
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Fig: 13: Location and number of IE for chimpanzees in the
Port Loko SA.

Photo 13 to 16: Adult fenale chimpanzee {op picture) with a
youngster. Middle and bottom left picture showing a
sequence with adult female chimpanzee with two
youngsters and an adult male. Bottom right: An adult female
with infant on her back and a youngster following behind.
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Photo 18: Green monkey.

Figure B: Locations and number of IE f@reenmonkey
in the Port Loko SA
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Study of chimpanzees in ngurotected disturbedfragmented habitats in Sierra Leone. R. M. Garriga. 2013

Figure B: Locations and number of IE foMaxwell
duikerin the Port Loko SA

Photo 19: A pair of Maxwell duikers.
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Photo 20: Redlanked duiker.

Figure I: Locations and number of IE fdRedflanked
duikerin the Port Loko SA
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Study of chimpanzees in ngurotected disturbedfragmented habitats in Sierra Leone. R. M. Garriga. 2013

Figure B: Locations and number of IE fdBushbuckin
the Port LokoSA

Photo 21: Bushbuck

Photo 22: A pair of Bruskailed Porcupines.

Figure B: Locations and number of IE fdBrushtailed
Porcupinein the Port Loko SA
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