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ABSTRACT

GuiBeassau ithteoemepwmdrest wornuhthe i 88 ®ti or ,t hien
sout,heiastby itsrdaqircan tdfe tploeorecuntry, with 1|o
with high potenti al for bauxite miningPlhanThe
troglodyteopuebuclentbevwen tol ertanteumgnqprieskbwaeeé]
dens.i tHewever, the aresvabyotawmsai hgcehtexpi in
popul ations.

The obj ddcdtiisvesataufdgdi scover the densietsyt eamd
cmpanzee popul atbaunoxiltieidgpoeixt itowm t@ahe sout he
Gui nWiatt h this information,i bd ebetmpearct pi otfurnei |
chi mpanzee population could be dr awn.

Two approapipélsiendeerTer anseébcTB8eSahnopd i nged as a

estimheedensity and environment al di €amebati
Tr apiCnilg t o identify behavior, associated f
Addointal | vy, satellite image <classification wa:

eff elcyt iovcemue@aed

From the LTS survey it was estimate?ana der
from the satellit?’efi mage abheael hadstaekinverae i
ti maappnoxiBatwelayned dhivinmagnzaereosund t oAnt he
t i ncaa nisoihsot etnite mi niinnduinvi adlead Bf i edr b jmmit megw CT.

nw un

havioe, tant e chimpanzees of this region,
scribedwhetfl e

| ts icondlhamdedmgec¢ihdi mpacts are more prone
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rvivorship than direct O nedi, s tausw bthch c dheey ,t hwea
ctors to disturb their envirordmdntl et lmaarsrH alp
ulnedt wtetieen h o me trhaen grei minndg/i tsh t e h e ¢ esseullgf gsecsotviea n se
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An overvieBi p§aulGui ne a

GuiBeasau i s bor derrear tbhy, Sheyn e@uailn etao itnhet h
hed by the Atlantic Ocealantdo tthhee twepsotg.ir raigpthsy
h the highest pOGingpepdnldaildBhepads mag e30B3mc he
a vreaiamgfea | 7112 100f0 MOy r, with a rainy season b
rage temier aAtpuried ofeid® t he w@y masd damulbr
dest ({Q)ea(cWiiti,@ r1e988t9s) .cover 60% roef alktuwndaenrtr i
t (@itpdd.3)t iand giving spPogputlat s@danamdealsi ¢ :
westh(42) pedplewlem in the southern)]and
p ead l20t0i.3 ) .

After idendemdépem Portu®Bakbsawm H®83FT 4]t Suifm
islative and executive election only in 1
ce( Gihpepaat | R2a0I0.8) y i | wars and State couhpes ma
ntryoés history.-BiSSqnawe Aprunder0ol® rmiuliintear y ¢
United Nations. Due to this cawvel hamdets$Tt

ement ed, i @dor mat & o aypdbso inta ttuhrea | c oruincthrne s s .

Chimpanzees Ecology

Chi mpaPaeed rpbbobdytaées ranges from savanna
est s, from sabtilammbdbdespite dDe8®@mt he most
cies odcaoureraitngapien 22 colNorti dsSooBUiylsfrica,
P. trogsothptweser consider ed 2a0nl 3e nldlaGiNy eR eedd

eatene@d!l WBPNe,ci 28613) . |t i s al so consider e
angered Species Act and the Convention on

na and Flora (CITES), both frommb873.paTthi
atori al Africa, having a 9oipnl abfdeamd nff yad
uced to some 2Buyndd QM3 af fTde a@amafgent thye@ts f
ging and oil and gas mining, which cause h
lculturebi ttatatf rhhegmamrtsathi:zoh] mpheaweencrceasteé
entional kills or accmndentahs deaodBdiidntos bte
ensified by the rapid human popul pteitort r@mdc
i cal research, since chimpanzees capture i

e Guinea, for exampl e; di seases, such as



biological Si mil asreitt 20098 ho t he mampec( OBt s sas.e
chi mpanzees suffemlwiflorhaglisthaw lkd¢s ppdaiadi. p
2003) .

Taxonomically, chi mpanzees @®@antbelvdir wesdedr
chi mp&@Pnzeet ted | NO@gme,n aon Pubspetcrbg) odyteal chi
a nB. schweinfurthij t he east Butynki,s2008s.p eNda weer t(hel es s, r

studies have bR.ent osduyghgsss |schweigfurthiiforanta unique grouping,

since gene flow may be still occurring among those two populations (Vigilante, 2003). Since this
guestion is still unsolved dnin order to keep the taxononti@dition, this study will consider the

four subspecies divisioler om t hose, the t wl®. otf, bie@rgese¢e Ik0aG
List since 1988 aZild, 8cBobu nbtainigv i tdoudadl yR ON)i.8 gl .e stn.d

el I,i otthie mo st recently namednsdyb Hp OdDi0e si nadn d/ i «
Nigeria anR. CGacenaweortowms. presently found in ten c
sout hwest Ghana. It i's mostly abundant i n C1t 1
(Butynki, 2003;ten | ast t hree falling entirely within
of suitable habitats in these countries (Kor

chi mpaanrzeeecsohs gthé yve @ n deanreggeartie dchiam a$s twihneartei otnhse ¢
surpass some hundreds, and already extinct i n
(Butynsi, 2003 Oateset al. 2008. I n -BBius @@ no countrywide est.i
but pioneer studi etshei npotphuel ad a wmt rlyl esu gbogeet swie e n
(Gi prdl 2a01G.3)al t hoatg {R2219®O®7hased on interviews wi
experienced vainl leasgteirnsa,t iroena cohfe d7 1 0 i n.dlihwi dipagples
Guniea Forest ecosyst em, which extends itseldf
chi mpasnzpeopul ati on deppiokemateeleyn dhlvyegki%tod

cover stillnl 20&®MBai nsh.ere wer e 2t6r ipegsoR.witk dev arr e

found, corresponding to 6, 6% of its ihhl.u6 @0
i ndi vi duwealpsr,eskemdt bet weenr 1l Wphohuwlda t5i4dm o(f Kot rhneo ¢
2003) .

Il n the year of elr%88de cclhairnepda neeta snaw K uto mf oG
surveys were able ta® isbanthi foyf pt dipeu |lgadel rodasty uir rd
Lagoas de Cufwedsat itno tthhee rs@eudih@man o o m@Q delajes tism u t
t he skka@®irp pa |2i0t0i.3 ) .

P. trogtedymeswogdéyemiont fruits, t he amount
and other elements of their diet wildl vary de

(Elaeis guineensjs s o nenocft tshegni ficant pl ant in their



the fruit, nut kernel, petiole of young | eave
availability of food resources, moreet aami 8 & s
their tool use frequency, -tsgientc ef oootdh err ensi ssLer ceexsy
valuable in scarcity seasons and environment
each one having its own rmaggea octowod) damsmer N
(normally an exposed root or another stone),
obserRedt sowesmpresi es communities restricted to
Food shortage riosupalfsios sdiecanl,t ewiiatbhl igng t he i n
range r edsupceicnigf iicntcroampet i ti on. This kind- of ¢
fusion soci al structur er @nsgp ciosmpalssa i onf I(seircd
seXday mature females present), the presence
nesting sites ( Hun#rglireo,u p2s0 Oc3a)n. aHussoi oonc coufr sbuebt we
communities, what makes trickhkty @2 0dbet erfriiimemst
fisbuehon strategy has evolved as an adaptat.
for their | argephodhiysdesetanbduthbdiresources.

Chi mpanzees that have beerupfaoargaginngtc anrnmemes
a good alternative for communities wictlhhsaebec
t han their dsr e(sguarwaall0f6oun Preferable habitat
according to irtes,ouprcexsi mivtayi ltadoi human acti vit.i
communityds structure. Chimpanzees prefer to
by braiding close branches to each ot tdri,d br
structure where they normally spend a night
groundsoame affound but are |l eds mpammees BONEE
predadt &kres |IPampg éared )a( p@Hudmlse , 2003) .

Bauxite tvwGningasn
Il n most ceaeawrnt rAiér® caf, vav niamrritregt hdeuw 8Bre&PidOG e s
phosphate and hdbhesabhead, bhgplhekytliene@ur anketswe @n

t he g o vaentdhme mtro nvsactialco Minmginc.wa s c¢cr e a tuend eirn t1h®6
ofCompagnies tEkkasuxd € CBG) n®dep oyygstidbdaey ,t he expl oit a
depoosfi ttshi $ nmitimtey adf Sangar ®d(i Saanngda ri ®&dsb | d uBrdralai ukn
N6Dangrrthegi on OB Be®X® ussgearrdrgthd e da nan tbielsi 2@
Sangar ®das eadssyd e cpenst toity of Kamsar to whe
transport e(dDibayl |roRii ¢20n0AlyOc)b.n o @and s hea r enboofh dtahtes oH

Mi nicnognsor t i um, ar e wdurhr eenhtel yviparbocdeedyi nsgthudi es



alumi num m etf h(ibse rackilteayl 01 0) .

Il n a much earlier stage ofcoiumns r ymi-Bif 8 gauun.in g
Prospections have been made since theforl@er0ds
USSR. I'n s@uitdBeamdau hedprent $yits miner al resc
raw materials fort cmimsitnrgucltii@enns eTsh eh aftvier sGB e n
Phosphates phbDspbaerplioit he creend rootif h a fh efF aceonudm, t 1
to Bauxite Angola S.A. to exploit bauxite i
i dentfirfamdwhich six present economic signifi
Vendou VLei di and Fello Canh,agtot &leiea fiFn ggwed ikI3 al
mi neBeaslitchees required stthetaresial § b eraaBpl®aany faor
aport in the city ofDBab&doto202pdrt the bauxi:t
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Figltfee six baiux iBtoRe degeoirdd évdhdpy by Bauxite Angol

The cass of Guinea and GuineBissau are cited here not only becatisey are close to
each othefSangaédiis only 100km away frorBéli, the base village for the enterprise in Boé€), but
also because their similaritiekamsaris located in the Upper Guinean Estsecosystemone of

t he 34 bimdiversitychdtspat(Myerset al.,2000) andbesides having its mangroves relativ



ly well preserved despite human preseradsoneighborghree protected areas, the Kapatchez delta
and the Tristan and Alkatraz islds created as part of Guinean effoats member of Ramsar @0
vention but presently unprotected, thanks to t he
mining industrial installationgDiallo et al, 2010) The future bauxite harbor neBuba,in Guin-
eaBissau, is located in a protected area as wellPdrgue Natural das Lagoas de Cufada, declared
in 2000 Gippoliti et al. 2003. It shelters the biggeftesh watersuperficial reserves afest Africa
(Cufada, Badasse and Biornajso being part of the Ist of Ramsar wetlands of internationad-i
portance andnaking it awell-known site for its ornithdogical interest attracting a great diversity

of migrant birdgGippoliti et al. 2003 Diallo, 2010).The Grande de Bubaver is site of barracuda
(Saphyraenaspp.) creationwhere it is communally and responsibly managgdhe local fishe
manssince 1990 The construction of a future port in Buba is another fathat will resemble
Kamsar. Théuildings areavill occupy7.000 from the 89.000ha (7,9%) of thark area. Gnside-

ing it will be completely built in a subhumid forest area, the work will tear down 52,7%m the
13.546heof this kind of vegetatiorpresent in the parkThe subhumid forest is the formation that
shelters most part of the fauna and touristic and scientifiest®epf the parkDiallo, 2010).

In the juridical scope, however, the reality of those two countries is not that svihide
Guinea haa morecompletelegislation,GuineaBissau, dueo its political instability, is still strg-
gling to approve an environmental code and regulate the management and control of chemically
hazardous substan¢der example Even not having such laws, teeuntryhasalready legislation
on wild life, water, forests mining and on the content and methodology of environmental impact
studies (Diallo, 2010)Moreover, linting is prohibited in the Hunting Reserves, such as tme Ca
thanez Forest and the whole sector of Beppoliti et al. 2003).

Even with a more advanced environmental legislation, Guinea still suffers from thee cons
guences of mining activities. Diallo (2010) names the main impacts over the environment found by
a study held by the NGO Guinée Ecologa pollution thanks to the dust resultant from bauxite
milling (thrown in the atmosphere uninterruptedly for the last 45 years); water pollution smrd da
age togreat part of mangroves (with consequences for fishimgd ot her eco}yst er
many specis offauna and flora have disappeared or became rare since the beginning of the mining
exploitation(being the shortage of firewood, fruiting trees and medicinal plants of particular impact
to the local community)rise of hunting pressure over wild lifeanks to tk arrival of immigrants
workers andhoise pollution, driving away wild lifeConsidering those facts, a study like thisnis i
portant to reveal the potential impact bauximing can have over wild life, especially in Guinea

Bissau, where the satier presence of State leads to a bigger susceptibility of the environment.

The cas®f Boé sector




The Bo® sector i-sadtocaBe@8siame & hiemistoaud ha't r

the Corubal river and abosddastohi | asndareeassthalldy w
from | ateirntcensaqusawaegmahveget ationf orse sptr eam
develop where the soil i's deep enolgls amgomgo
i'S more m®mouwimtaai ndhwe rest of the country, wi t h
village of Vendu Leidi, in the western fring
| arge bauxite deposits, as other hills in the

The | ateritile mplretseands,i nmotshhe c g o tbhtaituexiars te o

concentrations ha tgihn ge nmiurgihn gf Re n deetr tpridlsle s . f olrn
prospections were made during the | ate seveni
recebnBadwyxiteS.AMgoelvaeal ing a rentable deposit o
by this company ompagpamriteneBahX iCBd&pdd i Eki n e v
Munhini (Nort hwest <«€onRé&nge aHdIrlBlaci b1 Gat de Hh ¢

for bauxite exploitation (Wt, 2011). The =eva
activities that wildl follow) is of extreme i/
area of enormpusnbepnpdswveand, as bei ngr at lkcalllma

hydr ohaowiyng a role in the regulation ysf hehleo wv
(wit, 2011).

Those valleys, drained by the Jabere and Paramaia, are also home of some chimpa
zee Pan trogloditis verus populations, extremely susceptible to the environmental stress brought
by the arriving of the mining and its workers (Wit, 2011). The present agricultural pressure realized
by the fourvillages around the area (Munhini and Capebonde on the GBissau side and Par
makadow and Paramakaley on the Gui@eamakry territory), vinich apparently haven't influenced
drastically those populations for the previous years, could also become aahatery if the mn-
ing activities damage buffer zones, since it would force crop feeding behaviour, leading to a human
T chimpanzee conflict with the local \agers (Hockings & Humle, 2009). Moreover, the presence
of roads, such as the ones already qoogtd by Bauxite Angol&.A. may attract more intensive
chopping of wood, agricultural activities (in those areas, particularly of cashew plantations) and
poaching. Thi s, summed to the absence of a pc¢
canalso contribute to accelerate the environmental changes in the areas around it. Considering this
situation, a more precise evaliosa of chimpanzees distribution around this area is needadde-
standthe potential impact of the mining on that populatand to propose ways to mitigate pote

tial negative impact.



OBJECTIVE

Th e

aim of this project I's to evaluate d

chi mpanzees popel dti il dnandnit Relevahleey dDybdaibede s

rvier s,

speci f

(1)

(2)

(3)

and confront mitmi s gpirpolfva ndseadt iboyn BvailutXViotrteh eA
i calhlag, atshiovjetcudwe t o:

Lead to a reliadbdHiempeasnziereatp wan tloaf & btohned d e
for the areas around Ronde Hill;

Map the population distribution and ide
with the minioghhameag redds eandett!| emen
Suggest, based on the r a$ wletessi eand,u tndes sf o
reduci ngmpad teewdhni amiphp o pe e at i on.



METHODOL OGY

Study Site

This survey was held on Rondei Hil pcamwder e
surrouwradildegytser mi ned anyd Plaaibsewagknbdea f f | uent s (cor
JabB8pegweraeMussa andi )@8eet Bingao eg 21 ¥ A aAlB'AnN
54'. Wt is l|located next to the southeastern bc

are Capebonde G¥iilstangle Par amakadlbavl eyn dvnPlalragneas
Guinean side

Study Area

e
/ \ Capebonde
S o =
[ \ 9 / { b}
=8 i )
e \ % Qf | \\peboo
" » | %
\\ (D . "

=)

Legend
® Vilages
Rivers and Roads
—— Perennial River
NG e Seasonal River
— Road
A oo 5 4 7 Ronde Hill
- — — Kilometers {777 Mining Site
Hill's extent
Figure 2: Map hélgdmeémgthds i ofg tthe 9gntaudy ar ea
Vegetation satellite sensing
Free satellite i mages of t he study ar
https:/ / mapasndg ojoogilree dc otmd get her with the free
single image with the fullitexwaentanafl ytzlea g thuc
10.1 in order to distingcuailschuliattse ntahieni rv ergeestpaetc

10


https://maps.google.com/

Fi ened hodol ogy
Considering the reduced time and resour ce

unbiased data collection,phtalsieShet idy swasfdiwni
Reconna( Resawaagdl ong Ronde Hill and Jabere and F
the different environments along their wvall ey
suitable habitats for <chi mpanzeeisorcgoduoanhlgeo d
nephase in ,t hehareesTaarncslecTS)Samphe ngTS provided
estimation of the chimpanzee population <char
signs of chi mpanzeg a&ct ifwietdiieng, nmauU &kls . a sSudime c
Camer a TrGTp)ppitnags e d n smh éhoiegaht icohi mp avrezr eee 1 acetnit vi if ti

event ual dungplaensdc ahéetrebcatliendd atmomartiisoend i anbgo unta bi t s

Reconnai ssance wal k

Bet ween the spuaengtdhe mabeéjhe ofal 2aggikher ouwned
11ktnhche¢fines the north valley of Ronde Hill . F
its south and sout hweenf carerbesdy $ heTkasRed¢tanwa
whol enseaxtne ofvéehosall eys, tryibbetobokekei masmari
the wal kecotr dedr € he f ulal larnédd @grne azleed winabnmehse naf
observersacgieghti ng t hei Catsarieiemda®d.06€) nguned ewvi tt dn
Bi ssauy mluanbtes of nests pwasemt sand att®pumphthe e ¢
& Reynolds (1997) suggestion:

170 f t he nest i's shtidgleemelsdavaensd asnod i da e ¢

under neat h;

211 f it is still solid but the | eaves have
3iif the nest presents only dried | eaves ar
4ii f 1t have | osltreabbnirabkst et preaeshcéue

branches. and t wigs

UTM coaersdiorfatever y tnaeksetni nwgi ttlar e@P Svadse vp cef ( G
eTrex 1Ih0e) eannvdi r onimeansh | ad owedor ded, as ewealbll eas
change dur i nagt ttehseE endail rko nvmaesnt a | thassiatiegatri es
Forests for clearly sundiogtewsrtbelr afgonreend t efdor h ai
surrounded by agricultural foel dbeoboSdaeannél

with Savannah or abandoned agricultur dl el dsd

11



abandoned for more than 5 years that started
Forests f or fpohryessitoegdn oamye aasl nwistth si mi |l ar to pr |

previous disturbance, such as old taddboks foe
abandoned agricultural fields, subdividing t
Savanh f or open grasslands; Shrubby Savannah

fograsslands wdamnBurtnr eesel dSl Beh acPl aat atgirarc
permanently cultivated aamdasViisluamye afswntans hseewt t

Ot her eventual clueshofBsclhdiumgamnae faatdii wnig
recorded addhaWlEBM dcakren. Tdhene&eicrtet lwal kisr svter we
8: 00h to 16:00h, si neen tthlkoda glha urasy awd albd | pt g

observations.

Line Transect Sampling

After-amalpysi s of dt haet dtahea Reodttecwa!l ki swvag
possible chimpanzee di stcroiuld s titmdnl iaskhoendg,d pnbo b s i |
mor e comctirreg eo fplihad eL TS Sf ol-Nowed aeBsat hcompris
5km each and 1km awayRdmaoen lialclh andhetrdhamghoBlse
and JabeHKEeachrilviemes . waismewsa | Wwietdh famur i nt erewaad h of
repetitobal i zi ngDulr0iOnkgm S ohfte h w aneaké gsetorpd ieg h t l i nes
help of a compass and a GPS device, taking th
as wel lheofobalelr vat i onmse sotfB ecshii dmepsa nrzaeagastsitem i o §
obser vatpieornpse ndti lter | ar di st anctehef r@inr ctuhmef ec @ mtc re
Hei ¢BH of all natsongéoms dhesvd wWahs t bemgelt m@pef &
foll owingmeapenredi wase only taken from newly
previous repetitions werbypcempawedgdstr @dsn GRS r
with previous points amd Ckhlsk&n hbef doubt est 5§
approach was preferred i numdeart et haes titdamdenipby et I&
Reynolds (1997), because of the practicality
becausehotrhebeduteves checking the previous da
identification of old nesbei hy damhkhgsgd snvi made n

ani mals or fire.
Camera Trapping

Si x Bushhel Icamepbas, moedreelv a illl®BI76, t o be

promising/interesting |locations for chi mpanze
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use sites, wat er hol ewsatien acrypccdhpemsidi br odg
information i hgr habdecaslttausda la ngdi, ngtud aai tliess d
structur e.

Chi mpathgrecke st o make t heir owinng att the bsya msempeme
haveempmred bridgeés afbakbo®mkserre evsat er essotursuwecsh i
swamps and rivers. Bridges can be |l ocated ove
dry up throughout the dry season. Waterholes
t hey are i nFr diotwi ndge INdsikaelgisu m ,dPuwirrke ean s @rl iorbdbesiaa
jugl anadnikli cus@®@eadrt o be hotspots for chimpanzee
arerraneabundameasmay he ¢ harmoee sofhafvidt pmmedreg C
sitest whescdwirtaltt sandt dec usnmmang rocks are pres

considerations were taking into account when

Data Analysis
For LTS, i f tih@atnieswistuhpipno sa&avd d iosmt atnlcee | i ne t
det ectteldle & ©iteinmat edadebsi wyi of eneats

(0) — (1)

Whenies the tot al number of observations, L
2Wt he area ofttheal déddsiplirevimt h'omansect. sHowev
within wciasn almeesurely spotted from the centr:

function of detection probability on equation

(0) —  (2)

The detection preaamali ¢y fkm@efleatti on i s
whennebwe at t he cent= anheé heniesesitoot &0e eatithate s h ol d
which manndedet &neytneocrtédhd s function i s composed |
expansion (Heet Appaeedtimegtmeiced di pegr pendiheul ar [
from the transect of .t hTeh en ebsetsst of busnecrtvieodn si nt ot |
wer e chhaosseedh on t hedsl olwrefsrt o naktaiickn t @Gr ihted rpi woaf (t Al
DI STANCEo6. hore details on the statseBuickalanfdo
et (dl9.93) .
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Wean@dmpanzees denswearyd meadite dimunbdaeanaestfoude
di fferentewhgbpwoft hsoht wsatraen dO IngT AQOWFCoEp 6Nelsit Co
Mar ked Nests Counts ( MNC), both considering i
SCNC it was d¢dhrsinktesrtesd sanlveyed Bamdt hédef ichs mp:
densitwkwasas a function of thtehesnhematpdode
and nest di s(aMlpremnptarnecaec @0 Om@i) ngmd di ft ihed Eforr cam | ¢
2008

(B

Wheries the rate of nest protdesbdtei onmamed iif ed
t he .neBéusdban only be estimatedybpetfweéd popd

and geoarreagsh.i cThus, the ideal procedure woul
studies in the research area. However, t hey
certain occasions. For exampbduytHi o ormheecessismatyi
follow an habituated chi mpamnae epmespuleattihoant f:

produced by the individuals during the study
For the esti mat idn aofs unfefralicesir emdfa nndstfse smame be
day t hey werree wirsoidtuecde df raengduent |y unt il they hz:
be identifi edodtmasy nveasrtys o moyrmoerxeampl e, from app
Forest WResredave( Pl umptre & Reynol dss, i1In9 dd7a)g otacs
Cufada Natur al Pa r-&i, s ¢s@aurt veaMehaol €18 ) Guit m&ad de me
time availabtbeefetudgnducting

Since in the presenthabaseattdd mpatizeadgabdr e
neither the rate of nest production and nest :
alternatively, it was used eittasmaas ommedobt @i
nests/ dayi geal jndfter Rlluongp7thd g Bnd BReégngoddso
Ugand&@brt here are some t,emes orfe dd i dsar ndfsoetsitd
this study was EDdBoug&eBrewdg2a@itniehdea bty Ni ger Na
Par k, Republ iThiefsw@ds rresdh t he umo ¢$to a dheq patoex i mi
antdbhe si mil areigteitaargdi ioaml ibrmoa the s .

Borrowing estimations from other codudgdace
this risk by not relyifog ohethkbeal nestasi maansFb

the nests counted in the first LTS repetitior
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Subsequewretr ewd lalkkee n ienttiotiassccsopms si bhli& t o assume
analysis were built during the study( Pleumptdr e
2003)Thus, the density of <chidnpadredoas (oordilda ea
et,ak008):

o —wo (B

Whevies t he same est 3amfit itohne fer|oamp sfbodyt shuel eaa t h
first and | ast walks of the LTS.

Chi mpanzees tend to bueatl dal2@87)k, itnhws oup s
frequent to find t hem Bucklandet al $1993) says it &ffacts the nd i
detection function and consequently the final estimation of density, since a bigger cluster would be
easier to be spottdtbm a farther distance, generating a cluster size bias in theal&etion One
strategy to avoid tki error is to consider the observation of clusters instead of single nests in
software DISTANCE 6.0For that, a postield clustering was made with help of ArcGIS, by
entering all the individual nests data collected in the field into the program anuyjttmiseof the
same age class amdithin a radius of 20m from each other into a single cludbaspitethe
thresholddistance o60m beingsometimes used tefine a nest cluster (Morga al, 2006 Sousa
et al, 2011), thepresent study preferred tsal 20m like in Marchesiet al. (1995), Ogawaet al.
(2007)and Kouakouet al. (2009) since it was observed in the field this distance would describe
better the limit distance between each nest within the cluster and prevent the risk of grouping two
clusters togetheAfter clustering in ArcGISresulting data was a list of the number of nests in each
cluster andtheir average distandeom the line transectCalculations with ungrouped nests were
also made just for the matter of comparis@esides,the threshold distancen) was defined
respectively to each analyses aiming to exclude the outliers observations caused by group size bias
(i . e. removing from the data those nests far
wer endt wwas depneddds to exclude around 10% of the farthest observations and to

maintain the shape criterion, as suggested by Bucldaatl(1993).
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RESULTS

Nesting Behaviour
I n totmdst sliBe/re identified durfiwlbgmcthh &€ 080 w!
in the.Talrlset loneresents the ten molsotg et theefrseer r ¢

species are responsible for ho&touongd90éstos Wwe
included in thits hangeliy$siicsantbudondiydnsetveoan wWer &
tot aloi, Bi2od t he wPkPal &i a8 a mpalgsé obbyo sfaar t he most
nesting, corresponding stdabaUmmbeitt lhrmd tf e loyf, tihte
to i dyenalilf t Ae especie@ms. speci es Braanndejdal lmy ctolud dg
identified until the family | ewenlt,i fd ppe @reignugmi
Ot hterteecogni zedoudsd Swottealgyae s € ieemttiiffiiecda, | |tyh uisd, t

correspondent species name are shown.

Table 1: Tree species most used for nest pi
to the data obtained in the transects
Tree Species No. of Nests % of Sample
tFNJAI OoA3f pnT nnmzp
YKI®$YyS3l S Mp N MO 3 M (
t G SN2 OF NlJdz ™ y Znn
9NEUKNRLKE ¢
adz @S2t Sy a Y pXoc
' YAYRSYGATF)
[ S3dzyAy2al ¢ pn nTp
t I NAYy | NRA SE n H oZcdo
I 2t O2NRA T on HE o
5AFf Adzy 3dz HY HZnc
aAldNI eyl 7 H N MZTC

[ SOF YAZRAAC
SdzLd v B BNR 1
LINRA SdzNR I Y I M & MZCT

Par ki a khinghapassenogaeltdhesi were responsi bl e
of al | t he . The st swkapseectoedl edi nc,e sihnec ef iteH eds es tsa
recognized in the field to host elevated numb

Par ki a wwiagl|l olbstea Y emles w( 22 recent and other 3 o
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fresh and akhhaeyra 1s% nreegcae tlesa)dti srnn ,i n di6v incwsdls Wi2t h
14 verTlyheolfdul.]l l'i st with al/l the species usec

familiesredlud anamas AAgpmearRdiex found i n

Habisat U

Theol | owi rFg gfsihd3ywse a( veget ation classificat
satellite imagery. Land cover was divided 1in
St age chharpegisiessar y and secondawofysuftcessti  npnEar
Forestresponds to colonizing and young second

or with shr ubisel dAsgraecpuilstsuersads i cul t ur al | ands
frdodmtssan t hregrgeseardivireien of the vegetation
the nests density over the habitats, since th
the same | evel of visibility.

(N 3 B
Legend
- Late Stage Forest Savanna 0 05 1 2 3 4

Kilometers

1 . Early Stage Forest - Agricultural Fields o

FiguMai 8:vegetation cowredi mdg ttdc es asttalldlyi tag eiama e cc | as si
Classification obtained with the help of s

Frequency of nest spotti.nglabvdreiwsd tdmompaiwne

whe r e nests wer e seen. Thr ee nests wer e obser:
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included in the old secondary forest habitat
vegetation wharsemssteisleina g edsoennbtt. tcohees pomBdB.,ar ea
but only to the perimeter effectively occupie
Par amaka, Jabereltands Jamppet aatl | egs.highlight
repr ehseenir etf erred habitat for nesting nor t h
chi mpanzees,ofsimaeh tiha&biatraeta idn fflee esat uydyss iwteéd
among the veRealtlaaw oanr daypelsecomeahanmndger itdenhatv
they get, so, It may be possabéenothatofaétowy

Tabt eDRstri bution of nests according to h

Satelite Classif|e- Area  %Area Field Classification Observed % Obsera-
tion (Kn?f) Nests tions
Late Stage Foresi 15,15 42,73  Forestc primary 39 3,4
Forestc old secondary 451 39,7
Gallery Forest, primary 35 3,1
Total 525 46,2
Early Stage Fores 6,81 19,21 Forestc young secondary 276 24,3
Forestc colonizing or frg- 86 7,6
ment
Gallery Forest young - 17 1,5
condary
Fallowg 3 years 97 8,5
Fallowg +3 years 85 7,5
Total 561 49,3
Agricultural Fields 1,11 3,12 Fallowg 1 year 31 2,7
Fallowg 2 years 17 15
Total 48 4.2
Savanna 12,39 34,95 Savannalt wooded 3 0,3
Savannalg shrubs or herbs 0 0,0
Total 3 0,3
Total 35,45 100,00 1137 100

LTS survey

Table 3 summarizes the resul asdf ablWtyd & rhoee ¢
foapproaches applied in DISTANCE 6. 0. It pr e
data according to the | owest Al C, t he (naufntbesrr
applying twWwe s8heipdewsdt W nrte soufl tvsa,r i tame ec amefdf itcl
i nt efhvemlabundance of weaned c¢hi mpandzeenedsiyt walse c
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sum of the areas of | ate and
suitable hadbnzedadses dJiomce htimp s
active agricultural fields fr

TablDEnNd i ty

estimati ons

(0]

bt ained b

early stage for
atellite I mage <c
om those abandon
y the four differen

Function; AI C: Akai ke@oefFnhdforvaartiiaomc &;r i €lexr iSOMQGiiCVeStceen
Crop I ndividual Nemsdisngo@maop ; CISCNiCer e B8t Nest s Count ; M N
MNCc : Mar ked Cl us.t ered Nests Count
Method  Best DF AIC  N°of obsa- Density[95% % CV Abundance
vations Cl (ind./km?) [95% QI
SCNCi Uniform+cosine 2110,38 537 1,53[0,982,40 17,66 34 [2253]
SCNCc Hazardrate+cos 505,34 134 1,52[0,982,35 21,44 33[2252]
MNCi Uniform+cosine 540,75 168 2,02[0,755,49 37,89 44[16120]
MNCc Haltnormal+cosine 120,72 45 1,80[0,963,3q 29,82 39[2174]
CTanal ysi s
I n the analysis of the trap cameras 4mages
Besi des, some birds, rodentia and chiroptera
| evel
TabdMammal s obsadevedapwi tlameras with their respecti’

Species

Family

Environment

Cercopithecus aethiops sabaeus Hominidae

Cercopithecus mona campbelli

Pan troglodytes verus

Cercocebus atys

Funisciurus pyrropus
Atherurus africanus
Hystrix cristata
Atilax paludinosus

Ichneumia albicauda

Hominidae

Hominidae

Hominidae

Sciuridae
Hystricidae
Hystricidae
Herpestidae

Herpestidae

Border with savannat
Forest on the hifl
Gallery Forest
Border with savannat
Forest on the hills
Gallery Forest
Border with savannat
Forest on the hills
Gallery Forest
Border with savannat
Forest on the hills
Gallery Forest
Gallery Foresi
Forest on the hills
Border with savannat
Gallery Forest
Border with savannat
Gallery Forest

Border with savannah (maybe

Gallery Forest
Border with savannal
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Cricetomys gambianus Nesomyidae Border with savannal
Gallery Forest

Civettictis civetta Viverridae Border with savannal
Gallery Forest

Genetta genetta Viverridae Border with savannat
Gallery Forest

Fallow

Felis serval Felidae Border with savannat
Felis caracalmaybe) Felidae Border with savannat
Phacohoerus africanus Suidae Border with savannat
Potamochoerus porcus Suidae Border with savannat

Forest on the hills

Gallery Forest

Tragelaphus scriptus Bovidae Borderwith savannah
Forest on the hills

Gallery Forest

Cephalophus maxwelli Bovidae Gallery Forest
Cephalophus dorsalis dorsalis Bovidae Forest on the hills
Cephalophus niger Bovidae Forest on the hills

No ani mal observed i s &Mmoawmi mmpadrbzEemceabsmst ur a
atyswas somet i mesh wrbtsed vWiylt Hblerdemsgptehcet c hi mpthrezees
footages, it canalboen gs ati hde itdhaeb epnoppous! easit ei pofn at | e .
t welve adult s, being 4 males and 7 famathes (0
i mages could also testify an undocumented beh
This bwihlamamhed Dreummamnsd wghkftoctarumes by .tthe wlacot
al ways pbeyr fmalmesd and in thoersdodftakk ihemg oz cuoclkn
bigger than their fists, start a growhegbaoea
a tredtt iwaskowedet byg hment of the dr ummihmigghsi t

exaltation with vocalization or not . tlme trel €
hit the tree with his feet i ncsatldadtdfona rChd kng
reali zed this behaweoonfwéhe abomeeafjiorthe t &
Besides that, juvenile chiimpanweesescwaseomwmdbser

only proceededd uimnrmi higt ttirrege twhde h a rock or wit
vocal iFzraotm otnh.e si x drumming trees Caiemda i f e retda n
and on@olfa oanosrpdeicBigebspar vi ng t he secomsdamry @mow
trunks of( Ftihjess. ei 4t rceaens rbee rseasiudl ttamety fr om | mpact

suggesting the drumming hafveer bgeme roactciuansi.ng i
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Figaar A drum@éenbat pleewidtnddnrdacdr smmi ng
indi cadaedowintdh ol d ones

r occeknst
wi th a

osnc a
circ
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