Master of Science HES in Life Sciences
Av. de Proven6e
CH1007 Lausanne

Master of Science HES in Life Sciences

Orientation
Natural Resources Management

Contribution to status assessHihetddrican

wild dogopulations western Tanzania
Telemetry of an

Vi

3

Afriedd dog in KateRukwa ecosystem

e ‘“”

Done by

Raimundo Pizarro Solar

Under the direction of
Prof.Yves Hausser
In the Institut TeNatureenvironnement (inTNE)
Utilisation durable des ressources naturelles (UDRN)

External Expert

Dr. Gabriele Cozzi
University of Zurich (UZH)
Independent Group Leader

GenevaHESSOMaster, 22

HESSO, Master in Life Sciences, Raimundo Pizarro Solar
Contribution to status assessftetAfricarwild dog populationg@stern Tanzania
Telemetry of Africsitd dogn the KatalRukwa ecosystem i



Accepted from the HEEIMaster (Switzerland, Lausanne) on proposal of

Prof. Yves Hausser, Master Thesgisor
Gabriele Cozzi, Main Expert

Geneva26" Aprik02
ProfYves Hausser Dr.Urban Frey
Advisor Head of the Master Life Sciences

HESSO, Master in Life Sciences, Raimundo Pizarro Solar
Contribution to status assessftheiAfricarwild dog populationg/@stern Tanzania
Telemetry of Africsitd dogn the KatalRukwa ecosystem



Dedicate

In the memory of James Chacha Kanoyfiencandneighbouwho left us too earhaasthevictim athe

battles for wildlile had recently been promoted to work in the region, far away frdamines faaslpne

of the kindest persons | met dayistpy in Tanzama was always smiling and kind with evEngoesvere
twostraydogs staying around our houses, andrhaykabke only person that | adnwould plawith them,
whertheywere treated with indifference or aggresgemtgralt may not mean much, but as someone who
grew up with dogad also enjoyed plgywith Simba and Mama, it was touching e weexpiected
gentlenessie was also raising many chicken, that he treated with love andheauvtifidmehspiring to

see someone working with wildliferssdind afffection to all the animals

| heard that he was ambushed in in the middle of an operation to evacuate a forest reserve that was going
upgraded to a game reserve, as there were too many cattle keepers settled inside. Wéhes] iMasard the

sad and angagainst the people respon$btehe angriness disappeared quicsklycannot judge those

people; how could | know if | would not be in a similar situation if | werelinl theis@lacatroduce my

thesis with this sad event, it is because it is impoetapuitdiorwammhe lessetnown aspect of conservation.

There areanykindsofvictimsn this battle for natural resgyreeplaloing illegal activitigsople working
to protect the natuaadalsodomestic and wild anintalery year, hundreds of people arenKiltgd sides,
andit makes me sadwonder #ll thesdeautiful animalsuld still remaiithout #se sacrificesdo not
think there is an easy solutionaamaidt sayivgat is right or wrorgit it is the sad reality.

Mayeach ofhese souls rest in peace.

Kamishna wa Uhifadhi wa Mamlaka ya Usimamizi wa Wanyamapori
Tanzania (TAWA), anasikitika kutangaza kifo cha mtumishi C Il James
Chacha Karomba, kutoka Pori la Akiba Rukwa aliyefariki dunia tarehe

17.2.2022. Chanzo cha kifo hiki ni kuvamiwa na kikundi cha wahalifu ndani
ya Pori la Akiba Inyonga alipokuwa anatekeleza majukumu yake ya doria
akisaidiana na askari wengine.

Kwa niaba ya Bodi ya Wakurugenzi na Menejimenti ya Jeshi la Uhifadhi Unit
ya TAWA, ninatoa pole za dhati kwa familia, ndugu, jamaa, marafiki ,
Maafisa na Askari wa Jeshi la Uhifadhi kwa msiba huu mzito wa Afisa
aliyekuwa anatekeleza majukumu yake kwa uzalendo na ujasiri kwa lengo la
kulinda rasilimali za nchi. Taratibu za mazishi zinaendelea.

Mungu ailaze Roho ya Marehemu Mahali pema peponi. Amina
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Abstract

The African wild dog is the most endangered carnivore in the continent. In the past decade, research on wilc
has increased consideraitlyfirststudies were focused on understanding their smighlbrhaviobut

recentlyhe interest has shifbedtheir dispersal. Wild dogs travel distances rarely seen in terrestrial carnivores,
andwith the advances in telemetric techtiol®gan be used to determine functional corridors for carnivores
However, mast the studies take place in nationabparksarge and unknown part of the population remains
outside these areas. Morebgeause of thigh mobility and large home ranges, even the individuals that live
within national parks are likely to movepinteoted areas.

This study analyses the data ffemadecollared in Lake Rukwau3Rd taletermine the home range of the
pack andts habitat preferences during the rainy season. In parallélithe #nsilable wild dog data was
regrouped to do a first contribution to a population assessmentRukveakeatasystem. This inctlatas

from the systemadaological monitorimygADAPdirect encounters and camera trapping during the fieldwork,
and exchanges with people from TAWA and hunting companies.

A survey was conductedhaeight villagethat are participating in community based natural resource
management projects with ADAP. The activities include beekeeping, mushroom collection, and a joint f
management. The objective of the survey was to evpkraeptioas on wildlife of Wasulaanagre

pastoralist tribe, who are settled next to forests. They were chosen as the target population as their activities
them prone to conflict

These findings shall be used to guide local management for wild dog conservatiamiamct fnamgiot
reduction in collaboration with ADAP and WCS.

Kewwords African wild dog, Lycaon pictus, wildlife corridor, Rizahe, telemetry, genetic pool,
endangeredpecies, ecological connectivity, popdiatamics, ecology and behaviour, -bamamore
conflictWasukuma pastoralists, conflict mitigation strategies, Red List criteria, statistical treatment of telem
data, GlShome range, habitsg, landscape ecology
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Abstract

Le chien sauvage d'Afrique est le carnivore le plus menacé du continent. Au cours de la derniére décenn
recherche sur les chiens sauvages a considérablement augmenté. Au début, les études étaient axées s
compréhension de leur comportementcepuidxe, mais récemment, leur dispstsianm centre des
recherched.es chiens sauvages parcourent des distances rarement observées chez les carnivores terrestre:
avec les progrés de la technologie télémétrique, cela peut étre utiliségrdesdétietons fonctionnels

des carnivores. Cependant, la plupart des études ont lieu dans les parcs nationaux, mais une partie imports
inconnue de la population reste en dehors de ces zones. De plus, en raison de leur grande mobilité et de
vastes dmaines vitaux, méme les individus qui vivent dans les parcs nationaux sont susceptibles de se dépl
dans des zones non protégees.

Cette étude analyse les données d'une femelle munie d'un eoliéedasnslé chasselda Rukwa,

utilisées pour déterminer le domaine vital de laaimsutpietsepréférences d'habitat pendant la saison des
pluiesEn parallél¢outes les données disponibles sur les chiens sauvages ont été regroupées afin de faire ul
premiere contribution & une évaluation de la population dans I'écosyRitgmvea. Hlassagit des données

issues du suivi écologique systématique d'AD&Rodé®es dites et du piégeggeotdors du travail de

terrain, ainsi que des échanges avec les personnes de TAWA et les sociétés de chasse.

Une enquéte a été menée dans les huit villages qui participent a des projets de gestion communautaire
ressources naturelles avec ADAP. Les activités comprennent I'apiculture, la collecte de champignons et
gestion conjointe des foréts. L'objdiiqleédte était d'évaluer les perceptions de la faune et de la flore des
Wasukuma, une tribu qpgstorale, gsirdsta#énta proximité des foréts. lls ont été choisis comme population
cible car leurs activités les rendent sujets a des conflits.

Ces résultats seront utilisés pour guider la gestion locale pour la conservation des chiens sauvages, et la réd
des conflits homigernivore en collaboration avec ADAP et WCS.

Mots clés Chien sauvage dO6Afrique, Lycaon pictus, C
Ruaha, télémétrie, pool génétique, espéces en danger, connectivité écologique, dynamique des popula
écologie et comportement, conflit keammere, agpastoralistes Wasukuma, stratégies d'atténuation des
conflits, critéres de la liste rouge, traitement statistiqgue des données de tdtdmairgeyiftiteference
déohabitats.
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1. Introduction

1.1. Context

The study takes place in the Katkwia and RuaRangwacosystemin western Tanzani&e area is

attractive because thare several protected areas of different status, with a variety of management and
governance strategi€bey are all located relatively homogeremasystenthereforehey can easily be

compared to assess the actual efficieurservation strategiéese include national parks (iieje all

kind of resource extraction is prohiaited;reserves (GRhere trophy hunting tourism is alfovestl;

reserves (FRyame controlled areas (GCA) of datidersiere logging and hunting is permitted under certain
conditions, and there are comrbaridy nature resource management (Cpidjelts iplace;and
communiyased conservation areas such as the wildlife management area (WMA) in Ipole. All these protec
areas prevent human settlement atebarated to conservatoreovetyo of the largdstgesNPsin the

countryare core areas of this large ecosystdtuatiee NPL4507 kihand Katavi NP (42@7), serving as

core areas with thghest degree of protection

In the western part of Katavi NP, there hasevieeastudies on the dynamics of large mammal populations,
the vegetation structure, and bushmeat consumption carried on principally by the Univi@aitgafeCalifornia
al., 2006; Mulder et al., 2007; Caro, 2008; Banda et al., 2008; Matrtin et al., 2012; Mgawe et al., 2012)

On the eastern edfeatavi NEheAssociation pour le Développement des Aires Protégées (ADAP, adap.ch)
has been developing community based natural resource management (CBNRM) projects since 2001. The ob
is to promote participatory management of the forest that allows sresttiovalofenatural resources, so

local communities can retain their rights to use protected areas and obtain revenues from them. In addition to
projects and in collaboration with the University of Ap@gedrsichete Western Switzerland (UASWS), there

has been lodgrm monitoring of the status and evolution of the surrounding forests, biodiversity as well as so«
political issues, and this research is part of this f(ktaasseket al., 2009; Fischer et al., 2013; Mermod,
2016; Stampfli, 2016; Hausser et al., 2017; Zurkinden, 2017; Bloesch, 2018; Buffard, 2018; Daudet, 2019)

TANZANIA

| Esri, Garmin, FAC, NOAA

Legend

Forest reserves Open areas
Game reserves Villages

Mlele beekeeping zone Wildlife Management
Areas

100 150
s e Kilometers)

National parks

Figurel: KatavRukwand RuahRungwacosystemwith theprotected areas.
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The conservation status of the protected areas covering this large ecssisteanfhieemeed by the
management effectiveness and the resmaitable to tinenanagemerithe success this managemeasit

based on constant conservation effaftthesean be nullified very quickly, especially with the increasing
pressure from agpastoralist communiti2sring the last decadie, large imigration of Wasukuma-agro
pastoralistsoming from Simiyu, Mwanza, Shinyanga, Geita, anefjitedsonas led to increasing pressure

on the ecosystem. Thisfigcteih thesize and extent of the villagasthavedrastically and rapidly gban

over the last few years (Hausser, pers. comm.). As shown in a recent study, this pressure has causec
transformationof70 kAof forest laridtoagricultural labétween 2002 and 2(M&udet, 2018joreover,

Katavi is the regifacing the highest rural population growth rate in tH&JRIyrEBA3; Salerno, 2016)
According to the last population and housing census in 2012, the population of the Mlele district was estima
be 346698 people. Only four years | ater, the pop
from 2016, the popalati was esti mated to be 6906473 people; t
although the infrastructure available is not sufficient to accommodate such a numerous and growing popu
(Mlele DC, 2016)

When the human pressure becomes too strong and detrimental to the ecosystem, the government can dec
upgrade the protection status of resgmeshe contrary to degazette Deento the increasing pastoralist
pressure, multiple reserves in the area had their degree of protection increased this year, such as Inyong:
which was upgraded to a GR, and Ugalla GR was transformed into a national park. Even though some c
proteted areas have been considerably degradezhdargesuch as Kavi NP, Lake Rukwa GR, and Mlele

FR, remain relatively untouchexto effective management and regular law enforcementhmtrols
deforestation levels remain very low, and they harbour healthy wildlife populations, with endangered spec
large mammals such as elephantodontaAfricana EN, lions (Panthera leoVl), hippopotamus
(Hippopotamus amphibill3, leopardéPanthera parduél) andwild dogf_ycaon pictu&N (Hausser et

al., 2017; Zurkinden, 2017; Buffard, 2018; TAWIRI & W&, @@bd&pring of Mlele FR has shown that 49
species of medium and large mammals are present in the area, indicating-tizestechboomseritaation can
effectively preserve biodivérstysser et al., 2017)

Motivated by population growth, the degradation-dsoatgealavailability, and soil fertility, this inflow of
pastoralist migrants has devastating consequences for nature in the places they mdueaiscanal for the
dynamicas wel(Salerno et al., 20M/asukuma agropastoralists started arriving in the region in the 70s, and
the flux of immigrants has only increased/silez et al., 200Fpday, large areas bordering the villages,

which used to be part of the surrounding forests, have been completely cleared off their trees to create settle
or agricultural land, and encroachment has severely affected Migdliéd) ($aathermore, these recent
settlements are often linked to overgrazing, increasing carnivore kills, and in some cases, people kill each otl
land or cattle grazing on farms belonging {&atbeTs et al., 20I4)e problems arising from thisskzalge

migration are not limited to wildlife and deforestatieresiigmnaconflicts are common and make resolving

this issue even more complex.

Figur&: Encroachment of the forest near Majimoto.
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The KataRukwa ecosystem is part of the Central Zambezian miombo weediantBuegess et al.,
2004)typically dominated by the gé&rachystegidulbernardiandisoberlinjavhich are rarely found in

other types of African forgstsst, 1996; Banda et al., 2P08)o mbo woodl ands cover m
forested lan{@anda et al., 2006; Lupala et al., @@yb)g an essential role in carbon g®hagea et al.,

2015; Bloesch, 20Hjes are part of the functioning of the miombo weodtn#i996n the managed

areas, they are artificially started around the beginning of the dry season by the rangers or game scouts.
lowintensity fires help preserve and can even enhance thasti@myaseyent higtiensity bushfires at the

end of the dry season, wdrieimuch more destruc{igan & Williams, 2011)

Miombo woodlands are characterised by low productivity and soil nutrient deficiency; converting the forest
shorduration croplands without restraint will have significant consequencesaiod ttenfonlyeprovide

shortterm benefits. Farmers have to move constantly; therefore, the forests tend to be quickly cleared due t
slaskandburn practicgdlele DC, 2016; Gumbo et al.,. Z0IB)ks to its fast regenerative capacities,
sustainable use of the miombo is possible, even for charcoal production and slash and burn agricultural prac
if the area is left undisturbed during a recovelGperim et al.,, 201HBpwever, once the forest is too
degraded, its resilience is lost, and there are two global consequences. The carbon from the soil and biom:
released into the atmospHamasidering that the amount of CO2 stored in the miombo is ndhisegligible
corresponds to an increase of 20% of carbon releasedi$®ichiamgk worldwiBmst, 1996The other
consequence is a change in energy exchange at the land surface, leading to a decrease in the formation c
(Frost, 1996)

There is a clear data gap regarding wild dog knowledge in the region. There have beenrnvéaygiew studies
carnivorem the western part of the sttty particularly in the KaRakiwa ecosystem. One of the biggest
priorities for conserving the endangered African wild dog is to gather information about the species to prc
correspondinganagementeasureshereforegsearch on wild dogs in this ecosysteme key for their
conservatidnwestern Tanzar@acusing on thepecies in particular also provides other potential advantages,
due to their high ecological needs, management foeaidrdsgonservationill also benefit other large
carnivores-urthermoyredue to their dispersal behaviour, collared individuals may serve to determine the
functionality of corridors linking-Ralawa to the surrounding core areas. These reasons explain why the wild
dogwas chosen as a focal species for thisadtady one of the objectives is to place six GPS collars on
dispersing individuals

In additignbetter understanding the ecology of the species in the miombo woodlands will contribute to tf
conservation countiige, as it is the dominant forest in Tanzai@sangresent in several other countries

with wild dogs in eastern Africa. Well conserved and diversified miombo forests dalimetbbgnpfiiside

to human livelihoodsgth theirole in the water cycle asdasource of natural resources essential for the
subsistence of local commuritigthe miombo maisobea very favourable halidathe conservation of

wild dogsas long as prey availability remainStrmnpelli & Searle, 2021; Goodheart et allLi@d2hd

hyena densities tend to be lower in miombo woodlands, and this-gedldceahipietition is beneficial for

wild dogs, who will benefit from the poorwisittifdduesklepteparasitismapportuniti€€reel et al., 2001;

Cozzi, 2012; Creel, 2013; Swanson et al., 2014; Strampelli & Searle, 2021)

African wild dogs have become the most endangered carnivore in Africa today. Victims of habitat destru
fragmentatiorgadkid, and humararnivore conflict among others, their numbers have steadily decreased over
the past 30 years. Formerly present in the whole continent, their distribution is currently limited to the eas
south of Africaithlimiteddatafor thecentral and weshAfrica populatior($Voodroffe & Ginsberg, 1997;

Jdeidi, 2008; Kingdon, 2014; TAWIRI, 2016; Woodroffe,-RulgirSiléadBased on the last lasgale

assessment by the IUCN in 2012 (amended in 2020), Tanzania harbours the largest remaining populatior
2042 individuals, representing over 30% of the total f¢foddtimife, R. & SiHéwbiri, 2020Dther

remaining strongholds are in The K&aanfbezZiransfrontier Conservation (KieaATFCAand in Kenya,
whiclarealso critical arefor theonservation of the species, and the wild dog is recognized as a flagship species
(Cozzi et al., 2020; Woodroffe, R. &&iberp2020; Hofmann et al.,.28@ith Africa also holds a relatively
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large population, but it is restricted to fenced reserves, and the metapopulation must be managed artificie
ensure gene flow and its survival in the IqMjlerd998; Davidsstert et al., 2015)

1.1.1. Conservation in Tanzania

Protected areas are at the tfag@rldwide conservasivategiesand they have an essentiahrolntaing

habitats and biodiversity. Today, around 16% of the land in the wor(tJISEPOMEMEL] 2022)anzania

is one of the countries with the highest biodiversity in Africa and can the coostderpdrtant nation for
conservation in the contifesto & Davenport, 20ABhost one thirctioé countrig protecte®8.4% of its

total land are@4(7,253k#nis composed of protected areas of different statuses, including 17 national parks, 1!
game reserveand 678 forest reserfigERNVCMC, 2022)

From a management perspective and for the case of Tanzania, we R&msatebthatassified in two

groups based on their levels of protection and usage restristiietsP Adieclude national parks, nature
reserves, game reserves. Other PAs fdll indhieva growmnvbere resource extraction can be allowed and
generally associated to traditional resource managemenh dditng to the conservation value of PAs
they bring a signifi cat itheleulk oftoarisnn revienuds is snadedndP t h e ¢
NCAAwhile thenajor part of hunting revenue stem from GR,amd @@#&r status PAsg inconterough

forestry and beekeepiagiong other regulated extractive sources. In ,Tamieamadional tourism
(photographic and hunting) brought more than $2.5 billion in 2019, accounting for 27.2% of the exports. T
hunting is aignificarimportance as it complements photographicatalaisates economic incentives in

large areas where the latter is not sflilatitey et al., 2Q0Ageneralgame reserves are established next

to national parks increasing their effectiveness as core areas.

There are indisputable benefits to protectgldoaveasthey can also be criticised for several reasons. First

of all, most natural reserves in Africa were created by colonial authorities in the firstemalfrpftthe 20
facilitate hunting, and matheotional parks that exist todayinitgame reservé€aro, 2003Jhese

colonial policisgere maintainedter thendependence, as protected areas continued being upgraded and
createdy the Tanzanian governnigetwidespread conservation strategy of extending protected areas and
restricting access to the forest and its resources is harmful to the local communities, who often depend on
and had been using them fo(elarsser et al.,, 2009) Many of these fAstricto
enforcement depend entirely on foreign donations and {Nedstmezital., 20dd9singjuestions about

their sustainability. The CQYIpandemic was a great example, travel bans significantly reduced income from
tourismand the global economic losses detheeeamount of money available for foreign investments.
Centralized wildlife conservation remains vulnerable to external factors without diversified and locally moti
incentivesurthermore, several game reserves were upgraded to natioriad) phekpandemidich can
poseefficiencgroblems. If tourism does a@asethe costs maxceed the benefits of these changes.

In the end of the 1980s, the government was unable to keep up with the costs of a centralized conservation sti
therefore they couldeftitiently prevent high intensity poaching, like the elephant poaching wave that occurre
during this period (Hausser, pers. coharijcapacity of funding and managing natural reservélsdollowing
country s i n d eqednphavimgegative impact on wilthifmddedothepressure from international

funers helpedo shift towards a more inclusidedacentralized conservation strategy. In-1860s\d
legislations wereforradto promote CBNRM projgtésisser et al., 2000¢ntralized management by the
government requires more means. As local communities are excluded, they have no incentives for protect
sustainably using the resopaoesfind themselves in a difficult sjtwatoa the means they have historically

used to survive become illegal. Furthermore, with ngothetesboinces can easily be exploited by outsiders,
which will lead to bigger injughtersnod, 201@y accepting that local communities are the most important
actors for conservation, working and sharing the benefits with them, they can become the biggest allie
conservation projects, and this also contributemgroadiats with wildlife.
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Finally, in addition to the ideological and local empowerment advantages that CBNRM gives, it is also start
be considered essential for ecological r&asossrvation priorities are shifting towards concepts that are
incompatible localised protection in isolated areas, national parks are showing tartftbsSpeocigisiant
disappearing within t{@aro & Scholte, 20@)en if more than a third of the country has been transformed
into protected areas, masistiodiversity still remains outside, sharing their territory with the local communities
(Hausser et al., 20®osystems are more complex than previousjatttbtighfocus is shifting towards
biological corridors and connectivity.

1.1.2. Importance of the African wild dog in the KataviRuahacosystem

At the beginning of the 20th century, wild dogs were persecuted due to the wrongful reputation that they hac
were considered the biggest threat to other game. Because of these beliefs, and until the 1960s, they were ¢
sight in many nationakgaf heir situation today has turned in the complete opposite direction, and they hav
become one of the prominent faces of African conservation. They have gathered significant interest from the
and the scientific community; from 152 averagemaplcayear from 2001 to 2011, this number more than
doubled from 2012 to 2021, averaging 389 publicatiorféVieér gfeGcience, 2022@anwhile, their status

on the IUCN Red List has remained stable since 1990, globally listed as an endangered species in their
assessment, with two critically endangered subpopulations (West an(/iNmrthaffecR) & Siléubiri,

2020)

Using the wild dog as a focal species for conservation studies has marSirailsgbdagesy carnivore

species, they can be used as umbrella ispadoEal scal€aro, 2003Jheir ecologiceedssuch as prey
requirements and habitat quality wil!/ serve as
shows effective local management of the natural (déoanlceffe & Ginsberg, 19%9i7a larger scale and

linked to the context of this study, wild dog dispersarjtizalitfesmation about connectivity. With satellite
imagery it is possible to identify structural corridors, but to determine whether a corridor is functional or not,
methods such as GPS collars or surveys are n@&iggsad Caro, 2017)

In a recent study that combined biological amalitoaldactors to determine conservation priorities for the wild
dog(Kuiper et al., 201Bxnzania wasored athe top conservation priority country. This was calculated based

on the estimated wild dog numbers in the country (Tanzania having by far the largest), the range of their distril
as smaller areas have a better return on investments, andothigionamge in unprotected areas, which
requires attention more urgently as they are more tfitaaqtenetial., 2018) the conservation likelihood,
Tanzania is in fourth pleicaveverhe countrwide context is very different from the local context of the study
areas. Tanzaniabds governance quality and -human |
Rukwa and RuaRangwa ecosystems, there are seveitalorgpnseation projects that have proven to

have efficient governance and a real impact, which in return also reduce human pressure. Therefore,
conservation likelihood score in tragthartountry is probably higher than eséinthteith this the probable
effectiveness of wild dog conserefftiots in the aresloreover, both KaRwkwa and RuaRangwa
subpopulations are in the top six of conservation priorities, and as shown later in this study, the score was
underestimatéal the Katavi subpopulaBased on the stidy mieid clear that the study area is of high
importance for wild dog conservation, but the lack of knowledge and isftrmatiowlestdnation of its
importance, which may also be the case for other understudied pepidiéibon®. their importance for wild

dogs, the corridors connectingRatiawa and RuaRangwa ecosystems may be among the largest and most
important for elephants in East Africa, as they serve to connect the central, southern, and western eler
populationdones et al., 2009)

Effective conservation relies on environmental policies anbatdgatweson observations and information

from natural resource management(8edtaso et al., 2Q1Cjeating favourable conditions for wild dogs or
wildlife in general is a long process with many stakeholders at different levels, from the local communities
cohabitate with anintathe people in the field collecting the information that camfekasecitmns at a

national level by the policymakers.
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In 2016, the national action plan for the conservation of cheetahs and wild dogs in Tanzania was develop
replace the two separate action plans for the species established in 2005 and 2006. As they have similal
demanding ecological requiremerggedific action plan was necessary for these two species. These
requirements include massive home, @rdyéisat these remain effectively connected. For this, conservation
policies must be conceeal large scale, as localised efforts will naidye Mifireovehoth species face

similar threats, including htraamvore conflict, and habitat loss and fragniEAiMiRR 2018he present

study falls within the framework of the actiandotmuld contribtdeseveral of its objectives, which are
summarized Trabléel (thefull framework can be fouAgpendix |: National action plan logical framework

Tablel: Shared objectives within the national action plan logical framework.

1.2 Sustainable tools to reduce wild dog and cheetah conflict witbdetsstiesieloped and dissemi
across Tanzania within five years.

1.3 Programmes for local people to derive sustainable economic benefits from cheetah, w
wildlife developed and implemented within five years.

1.4 Awareness creation programmes relevant to cheetah and wild dog conservation develope

2.1 Surveys and monitoring to evaluate presence, trends and threats in key cheetah anc
conducted within five years.

2.2 Strategies for disseminating information relevant to cheetah and wild dog conservati
stakeholders developed and implemented within three years.

5.1. Government officials, local communities and other stakeholders made aware on che¢
conservatiomithin three years.

5.2. Land use planning for areas of cheetah and wild dog resident and connecting ranges ca
years.

5.3. Identify and priorities corridors, buffer zone and dispersal areas for improved connectiv
wild dog ranges within 5 years.

1.2. Hypothesis

According to the reviewed literature and the observations during the fieldwork, which will be detailed in the fol
chapters, the following hypothesis about the status of wilokddgsRukivea ecosystem can be stated:

1. Wild dogs are one of the most vulnerable species to human pressure due to their large home ranges
ecological requirements, making them a great target species ofWigbdooiffeity Ginsberg, 1999;
Cozzi et al., 2020; Woodroffe, R. &&ilnip2020; Hofmann et al.,.2021)

2. The miombo woodlands represent a very favourable habitat for the African Wild dog. The closed wooc
favours their hunting methtatsin addition competitor carnivores are present in low densities due to
their different ecological preferédicampelli & Searle, 2021)

3. The populatiorsthe KatalRukwa ecosystare significantly lartiean previously estimated. The
last assessment by Woodroffe et al. 2012 shows no wild dogs in Lake Rukwa GR and Mlele FR, wi
their presence has been confirmed for multiple years.

4. Low intrguild competition is favourable for il dogi, 20L2)onsidering teguation in most of
thestudy areas, the results obtained from telemetric data may contrast with preggarsliitgrature
their habitat prefereneeslion presence seems to be relatively low

5. Wild dogs can establish in lesser protected areas as long as there are no severely destructive hur
activities such as lasgale poaching and deforestation for cropping or husbandry. If the habitats are
kept in a good condition, there will be adagieey basas long as wildlife has not been decimated
(Goodheart et al., 2021)

6. Wild dogs in the study area are increasingly threatened by rapid development, particularly by
outstanding expansion of the villages and tarmac paving of the large roads.
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1.3. Objectives

The main objective of this study was to assess functional corridors connediingvihecE@dgstem to
neighbouring ecosystems, such as-Ruagpaa towards the west and Ugalla to the north. To obtain this
information, six collars shall be plapetentially dispersing wild dogs to gather telemetric data for a year. This
will provide better knowledge and understanding of their distribution, habitat use, and their movements, partit
regarding the use of protected and unprotected land wanldetivéldva@logs negotiate infrastructures (roads,
fields, settlements, etc.). This will be key in determining the viah#itsnamnaoiivad of the speciesstern
TanzanidVhile attempting to collar wild dapsirdiormation concerning wildwagslsdocumenteduch

as sighting locations, pictures, and deaths.

In parallel to the wild dog data collectiestrsetonied interviews were conducted to assess the degree of conflict
in the study area, particularly witpagjavalists, who represent the biggest threats to wildlife. This is the first
step required implement strategies that promote the coexistence of carnivores with people and domestic anirr
for instance sensitization and improvements of protectiohhaethtadsollectiedm both of these surveys

will ke used to design specific and adajbiigation measures for the conflicts between local people and the wild
dogslt is essential to define clear priorities in conservation, as resources atbeemiuishibedallocated
efficientlgBrooks et al., 2006; Kuiper et al., 2018)

1.4.Limits

Following the difficulties encountered during the fieldwork and the short time at disposal for the project, the
had to behanged. At first, the objective was to place collars on six wild dogs to assess functional corridor:
western Tanzania; however, only one collar could be placed during the twenty days with the veterinarian d
the intense research efforts. Thésstesigrves are extensive, and wild dog densities are very low; therefore,
their sightings are very rare. Moreover, due to
objectives related to corridors could not be attainedassdiedddgtiual did not disperse. Therefore, the data

was used to analyse the behaviour of a pack residing between Katavi NP and Lake Rukwa GR. In additic
complement this information, a parallel task of collecting as much information ossitild tothedsgpavi

Rukwa and RuaRangwacosystemwas added. This was accomplished with the team and people from
different conservation organisations encountered during the fieldwork. The data will provide a first contribut
the distribution Hii@t use and population statubese twerosystems.
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2. State of the art

2.1. African wild dog

African wild dogs are social animals, as canid species tend to be, and they are so dependent on the pack
makes more sense to consider it over the individual as the basic unit in Wopdmifeti&nGinsberg,

1999) They live their entire lives in packs of variable sizes, ranging from 2 to 30 adults and yearlings. The ave
pack size being of 5 to 15 indivi@uedd & Creel, 2QG#hough there have been exceptional cases with packs

of 36 dogs in Botswana and 44 in Tdipagiton, 2014 ack size can vary yearly due to mortality, dispersal,

and reproductive success. Size is critical for the foraging, breeding, and survival success of the pack. Larger
tend to be more successful, but there is an upper limit, where the nudiiganvéthg@stditional members
outweigh the gaii@ourchamp & Macdonald, 2001)

Wild dog packs are organized on a social hierarchy where reproduction is mainly limited to the alpha femal
male. In general, the dominant female is the oldest one, whereas the status of males shows more varianc
primeaged males will often takepthce of the alpftereel & Creel, 2Q08jild dog litters are very large
compared to other canids, averaging around 8 pups with a makioodraff@ & Ginsberg, 1999; Creel &

Creel, 2002 his makes them obligatory cooperative breeders, as it is impossible to take care of such large lit
alondWoodroffe & Ginsberg, 1999; KingdontH2®eWer, this has consequences on the survival of the adults

in the pack. As the hunts are not distributed evenly among individuals, larger packs will show a higher reprod
success thanks to increased efficiency during thetthis\isjll lead kawer survival ratasdult{Creel &

Creel, 2015)

Female wild dogs tend to have their first litter biet®&eypears oldlarneweck et al., 2048y they will

whelp in an unoccupied den. The denning petiovddasiaths, and during this pdhiegl may move to a

near de(Creel & Creel, 20@)dies show that reproduction is seasonal and takes place during the dry season:
this may be explained that during the dry season, water becomes scarce, and this will regroup ungulates
permanent water points, making it easier to secure fobgéniastaal The timing of the reproduction varies

with the latitude; in Selous, the denning period goes from Ju(ereelfigirstel, 2002; Mcnutt et al., 2019)

It is probable that thisls®the case in the Katavi ecosystem, as it is located around the same latitude (7°S). The
denning period is the best moment to collar wild dogs, as it is the only time where they will remain in a smal
(Cozzi, pers. comm.).

Wild dogs haextensivlome ranges, going from 13@kaver 2000 krthe average size being 636 km

(n=50 packsgKingdon, 2014}his variance is mostly explained by the vegetation, prey availability and density.
The sizes of their home ranges are much larger than expected from their energetic requirements and bod
(Woodroffe & Ginsberg, 1999; Kingdon,té4pre there are often areas which are located outside of
protected areas.

Cooperative hunting is one of the defining traits of wild dogs and explains that they are one of the most eff
hunters, succeeding in over 80% of their hunt(fedkkipAsKat, 1993) Bas ed on (Hagwandar d 6 s
et al., 2006vild dogs p r e f ia the swdy arpar sboyld be bushbuagslaphus scripiug),mpalas

(Aepyceros melampl€§) and greater kud(i¥agelaphus strepsicetd3 There areery few impalas left

outside of the NP and @®R#lirect observations in Mlele confirmedytbahtpeey on much larger species

such as the sabtince pukus were not present in any of the studies, there is no data to confirm this, but bas
on their sizelensitand behaviour, it is probable that they are onewptiey of the wild dogs around lake

Rukwa (Ramoni, pers. comm.). Wild dogsraeallediurnal and crepuscalaimals, reflecting their peak

activity timé€€ozzi, 2012heir hunts take place between-0%:00 and 17:20:0QCreel & Creel, 2002)
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In recent years, African wild dogs have gained increased attention due to their dispersal behaviour, where the
travel distances up to 50(Damiedviostert et al., 2012; Masenga et al., 2016 aged2lyears, typically

brothers or sisters from the same litter will leave the pack to form a new pack with unrelated dogs of the op|
sex(Behr et al., 202This is essential to maintain gene flow between subuyotatioffe et al., 2020)

There werancertainties abautiether there was a sex bias of dispassisordinate females are rarely

allowed to reproduce gteuld be mdikely to disperse, but in a recent study large scale study (n= 180 packs),
it was shown thdispersing ratiase simildor males and females, although their motivations (Baydiffer

et al., 2020puring dispersal, wild dogs will increase their tolerance to suboptimal habitats and take risks t
resident animals do not, which increases (Wédaditpffe et al., 202Be main factors explaining dispersal

seem to be increasing pack size and inbreeding avbetatiere are few unrelated individuals of the opposite

in the same pack, dispersal ratios tend to @afghetral., 2020)

The main reason for biodiversity loss worldwide, which is also the main thrgiathabitéd diesfsuction

and fragmentati(oodroffe & Ginsberg, 1997; Brooks et al., 2002; Woodroffe &Vidd. d2g8=5re very
susceptible to these effects due to their large area requirements, where they will often move through unprot
areas. In the current scenario, cultivated land in Tanzania expands by@ipitaer yeal., 2Q16)s

unavoidable that this growth occurs thitknatoachment of the forests. Naoedllyis haea direct impact

on wild dogs, but it absducesingulate populations which wikffdsdvild dog numbers. As humans settle

closer or within the forests, the conflicts with saifiirmeease, leading to snaring and shooting. Infectious
diseases, suchmabies and canine distemper virus (CDV) are poorly understfodarsalgyg of wild dogs,

but the effects can be seodroffe et al., 208 ally, there are also some natural factors that reduce wild
dog numbers, such as-guiilel competition or predation by other carnivores, but the impact of these are negligibl
compared to huraaaused mortal{}/oodroffe & Ginsberg, 1997)

Wild dogs are facing many kinds of threatshotiathbe addressed by identifying priority areas for wild dog
conservatiobydoing research in these areas to find the most effective conservation activities. This knowled
should then be used to engage with local managers and regional policy planners to implement wild
conservation activif@&odroffe et al., 2005)

2.2. Telemetry

In the past, it was very difficult and time consuming to obtain data on wildlife movements. The earlier studi
habitat selection and home range were bemdid trlemetfMlills & Gorman, 199 hanudy notingPS
locationéCreel & Creel, 2Q02hich required the presence of the resedtibavas subject to many biases,

as itrequired the presence of the researchers, thera$oirapbssible to follow the animals everywhere and

get data on a regular schedule.

Technological advances made it possible to acquire datalmceghtgatelliteshich significantly improved

the possibilities of animal movement réKegecht al., 201%hequantity and precision of the data makes it
possible to model animal preferences, home ranges and today it is the most common tool used to deter
functionddiological corridors, which have become a priority in conservation, particategipdspeitdes

as the wild dogs or elephants.

The two most commonly used methods for habitat selection are the Minimum Convex Polygon (MCP) and |
Density Estimator (KDE). The MCP is a relatively simple technique, which was first used-rarig27 as a home
estimator. It estimates the Wangdhased on the smallest convex polygon that contains all the point locations
(Downs & Horner, 2008 problems with this techniqueiisc#ratontain large areas of unoccupied space

and that a single outlier can considerably change the size of(ibevwwy&dtorner, 20B&)E creates a
smooth surface based onithadhtlee advantagerthatihe lkevel @frextrapblatiann i n
can be chosen to determine areas with higher utilisation, but it often overestimates the size of the home 1
(Downs & Horner, 2008)

The primary methods used to determine preferences were Resource Selection Functions (RSF). The me
consists of taking each GPS position pixel of an individual and to associate it to the corresponding resour
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predictor value in the same loc@tienresources can be different types of veglittdiore to human
settlements or water bodies for ex@opte et al., 2002)

Later on, a new tool was developed, that did not take points as isolated locations, but instead built steps bas
these points and compared them with randomly generated steps, the Step Selection Function (SSF). This
offers more accurate estimatienause they consideptitentiathanges in resource availability as the animal
passes through the lands¢ageires et al., 2013; Thurfjell et al., 2014, Zeller et al., 2016)

3. Methods

3.1.General

3.1.1. Study area

The study area covers the-Ratava and RuaRangwa ecosystems from west to east. The research permit
was accorded to canmresearch in two FRs and one GR in the Mlele Distiié¢dtam region, Mlele FR

(2350 kA, Rungwa River FR (2123 &md Lake Rukwa GR (433R kmadditionhére were two other

reserves closer to Ruaha NP, Lukwati GR gBifethEsongwe Region and Rungwa North OA 37163 km

the Singida Region. Due to time and logistical limitations, the wild dog research effort was mostly focused on
BKZ (850 i@nand Lake Rukwa GR, where the conditions were better, but a short evaluation of the current ste
in Rungwa River FR and Rungwa North OA was nevertheless carried on. This choice was motivated by the
that thechoserprior areas had daily pattiséseforethere were multiple reliable sources of infoimation
additionthe giality of the roads was considerably better, and the reserves were rapidly accessible from Inyol
village, where the team was based, and wherestinecserad interviews would take place, making it easier to
usethe time out of the bush to advamtkesrparts tife project.

Legend

Forest reserves [ Open areas
Game reserves Villages

| Miele beekeeping zone
|| National parks

N s <ilometers

Figure3: Study area with their protection status and reserves for which the permit was accorded for.
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For thequestionnaireseven villages bordering the Mlele BKZ (Kanoge, Kaulolo, Masigo, Mtakuja, Mgombe
Nsenkwa and Wachawaseme) and one village bordering Inyonga GR (Kamsisi) were chosen. The location
villages and the resplguredent sé6 househol ds can be

The weather in the KaRakwa ecosystem is homogenous, withytbeason going from November to April
(6001200 mm of precipitation per year) and the dry season from May to November, during which the study
placgBanda et al., 200B)ese patterns are becoming more and morefonstthlecehere was so much
precipitation during theyisgasons of 2019 and 2020 that several kilometres of land bordering the lake Rukwe
are now below the level of water (Ramoni, pers. comm.). In contseststmef 2021 begaery late, and

the precipitations have been abnormally low, which has impacted agriculture and may also negatively affe
herbivore densities.

The Mlele BKZ is in a rift valley, where there is an escarpment separating an elevated plain with a mean alti
of 1400m from the lower floodplains at 1000m. Although water is scarce in éhiedrpemasoent

streams are runndwyvn the escarpm@ischer et al., 2013; Hausser et al., B4 yggetation in the area

is particularly dominated biofesant species suctbgdorhynchus condylocaeeudolachnostylis
maprouneifgliandPterocarpus angolenstsich can probably be explained due to the high fire frequencies in
the reserv@Bloesch, 2018he most common larger tree speciethareardia globiflanaBrachystegia
manga/utilisharacteristic genera from the mierabty 1996; Bloesch, 2008 other habitats present are
floodplains, mixed bushland, wooded grasslandrine fore@anda et al., 2008; Mermod,.2016%

beekeeping zone, honey harvesting is the only natural resource extraction currently allowed. Due to its doub
status, hunting is allowed, but there has been no hunting since 2019 (Hausser, pers. comm.). The beekeepi
zone is in great conditmmpmared to the other FRs in théhardes tthe frequent patr@sld mining and

logging are still allowed in the rest of Mgles [ERn generate conflicts with the BKZ management since the
frontierbetween the BKZ and the FR are not alwagsdleazania Forest Services Agencyd@ivBis

permits without knowing exacilizich area the trees are loCHtedBK@iththetrackgakerduring the

research can lmundnappendix Il.

Lake Rukwa GR is part of the samegimo as Mlele FR; therefore, the vegetation and precipitation are very
similar. The reserve is split into three different hunting blocks, one in the north, next to Mlele FR, manage
Tanganyika since half 202thanone next to Rungwa River FR, currently unoccupied and Lake Rukwa block,
managed by Tanzania Big Game Safaris (TBGS), bordering the northaka pakwithere were clients

on Tanganyi kabds bl ock, whonRummwa River bleck, theé lack af patradsd b~
meant worse conditions for wildlife and a lack of external informafibarefneethe wild dog research

was focused on Lake Rukwa. Bleekelations with the current managers are good, so they let us stay in the
hunt er s ¢ a mpand afferédhealp far theerese@ibesbibek Bxeehsive, its surface is larger

than 1500&andthere arenany different kinds of halit&ias multiple hills and escarpments, which separate

the high driemptau at 100A100niromthe lower one, whédreRungwdriver flows intake Rukwa, at an

altitude of around 800m. In the lower,phesiesis Augefloodplairthe only kind of exploitation allowed is the
tourist hunting of large mammals during the drylkedsonting block belongs to category 1, which is the
highest quality and most expettsixefore, theesources allocated to its protection are very high, probably
comparable NRgcording to the current managers of the tleserare anidaching patrols every day of

the year. The hunting blaththe routes used during the reseanche fourid Appendix Ill: Rukwa game

reserve and routes taken

3.1.2. Material

The fieldwork was carried on with research permit4s@N2a2121143 granted by COSTECH. ADAP
supplied a Land Cruiser with a driver and onsigakisg village game scout (VGS), which was the team's
core. For the work in Mlele FR, two ortmeeeV&sS would join to ensure security and help with the essential
tasks in the bush. In the game reserves and areas with less frequent patrols, a TAWA ranger was need
addition.

For the data analysis, the GPS data was taken with a Garmin GPSMAP 64s (Garmin Ltd.), then transferre:
cleaned with Garmin BaseCamp v.4.7.4 (Garmin Ltd.). The maps were created using ArcGis Pro 2.9.1 (Esr
and the statistical treatment and tedhes Microsoft Excel and R version 4.1.2 (R Core Team, 2021) with
RStudio.
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3.2.Wild dog data

3.2.1. Preparation

The mission was split into two distinct phases considering all the stochastic factors linked to finding wild dog
first one was to gather the most information that would help locate wild dogs to determine sections with a I
probability of encounte t hi s phase corresponded to 25 days i
adaptative strategy was taken based on the previously collected information with the constraints and opportt
appearing in the field to decide where #relresfforts should be focused. This second phase with the
veterinarian lasted for 19 days, where two days were lost due to problems encountered in the field, and on
was used to pick up the materials needed by the veterinary.

Due to the delay®btaining permission to enter Lake Rukwa Game Reserve, the first phase was mainly focus
on Mlele Forest Reserve. A table of the total research effort per reserve with the distances travelled and the a
speedrable2 (more detailed one with daily information on the activities done and wild dgpsigdiitkngs in

IV: Daily time allocation to the wild dog jesearch

To assess sections with higher wild dog activity, there were three main sources of information: opportu
encounters from our team or from other people working in the same areas (ADAP, TAWA, TANAPA, TBGS
and WCS)n additionamera trap data from the past surveys done by ADAP in addition to the camera traps s
up by our team during the fieldwork, which were specifically targeting wild dogs. And finally, every time the sc
favourable, spoors were closely examined.

Table2: Wild dog research effort by vehicle in each reserve for both phases.
Dist. travelled Avg. dist./day Avg.

Reserve Days (km) (km) speed(km/h)
Mlele FR 14 (2 not recordec 1568.4 130.7 21.93
E Rungwa River FR 4 (1 not recorded 335.9 111.97 22.67
2 Rungwa River GR 2 210.9 105.45 17.25
E Lake Rukwa GR 3 450 150 20.3
Rungwa North OA 2 502 251 35.35
Total for phase 1 25 (3 not recorded 3067.2 139.42 22.60
0 Miele FR 2 247 123.5 19.75
2 Lake Rukwa GR 12 2068 172.33 24.03
E Mix of Mlele andR 2 644 322 43.85
Total for phase 2 16 2959 184.94 25.97
Total 41 6026.2 158.58 24.02

3.2.2. Camera trapping

Two distinct camera trapping methodologies were used féiAd stiatly was obtained from the systematic
camera trapping survey that Claude Fischer elaborated in 2010. For each grid, 36 camera traps are set up i
10 km grids, separated by 2 km each for 21 days; this number was increased to 28 dapsdhamiesite the

of batteries and material. The cameras are set up between 60 to 100 cm above the ground, pointing downwe
capture meditsized and large mammals. The vegetation isthed to avoid having large amounts of
pictures without animals. The positions of the five systematic grids in Mlele appdoslfoifid in

Since the objective was not to do monitoring of all the species present in the area, but to specifically g:
information on wild dogs, aarmmtom camera trap survey was implemented, targeting landscape features that
increase the probabilities ofraagtwild dogs. They were placed next to roads, trails, and vestdrigoints,
methodology is more adapted for rare species occurring at low densities, sucfCisstiekweil@ldde015)

The first set of cameras placed in Mlele FR and Rungwa River FR at the beginning of September were placec
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to places where wild dogs had previously been seen, preferably pointed at trails and waterpoints. After reco
these cameras, a slight adaptation was made; considering that the search wihvtloeldebericamied

on exclusively by car (unless the position of a den was to be known), the next set of cameras traps was plac
the roads of the study arelais. had two significant advantages; first, the cameras are easier to access, so the)
could be controlled regularly in the field whileesioglit searching for wild dogs with the veterinarian. Then,
even if the preference for roads is not as strong in the dry season, due to the lack of higher vegetation that res
their movement during the rains, wild dogs and demivirehiowaeference for rogéddrahms et al.,

2017; Shumba et alThecank@ ii@dllecleGR dhe be keldridrerdl, foathe other 2 0 2 0)
reserves se®ppendixI¥. Camera trap locations in Rungwa River FR and Lake Rukwa GR

Legend'

@® M3grid
O  First set

@ Second set
5 10

0
Kilometers

Figuret: Camera trap sites in Mlele FR.

During the fieldwork, a total of 89 camera traps (Bushnell Trophy Cam HD-@lgaressdviPNavere

installed, 68 in Mlele FR, 10 in Rungwa River FR and 11 in Lake Rukwa @wregndsddiienplaced by

the ADAP teams, one in Mlele (M3) and four in Rungwa River OA (K1 to K4). The research effort, calculated
number of hours that all the cameras were active was of 1188.8 TabtByferdbe research effort per
reservécamera trap protocolsimfopendix V: Camera trapping details in Mlele beekeépindlei@neR
andAppendix VI: Camera trapping details in Rungwa River FR and LaKerFRukwgw&River FR and

Lake Rukwa Ghis does not includefthe grids placed\WW@S (ADAP) during the same period

Table3: Camera effort per reserve.

Reserve CTs CT days Pictures
Mlele FR 68 974.15 94609
Rungwa River FR 10 141.54 7284

Lake Rukwa GR 11 73.11 19119
Total 89 1188.8 121012
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3.2.3. Favourableoutes

Once areas with higher wild dog presence were establisheddateuwealdedesigned to patrol with the
veterinary. The most important factors were to drive in sections of open vegetation, this can be defined as
with lower tree density, where there are more than two meters between most of the treés céesitlis possible
see at 3@0 meters of distance (&ppendixXX Examples of different types of vegétatexamples of

different types of vegetatibinis is necessary to allow the veterinarian to get atcdeamshiize the wild

dogs and makes it possible to visually follow them to soméseadtenessential that the quality of the roads
permitted to move relatively quickly, the objective being to efficiently cover the longest distaaice possible da
speed ranging from 15 to 25 km/h. In the study areas, there were places where the state of the road was
enough that it was impossible to travel quickly (max speed <10 km/h), and in some cases, there was even
that the car got stuck. Thelpditegan at 6:00, drivingstop until 12:00, and then the search restarted from
14:00 to 18:00, which correspondssuwiitimieigher wild dog activity time, during daylight.

Due to the lack of information on wild dogs in Rungwa River FR and Rungwa North OA, and the lower freqt
of patrols, these two areas were abandoned for the study's second phase. Mlele FR had weekly patrols b
ADAP team, and there were multiplpadi@ly in Lake Rukwa GR carried on by TBGS and TAWA. Being in
constant communication with these teams, it was possible to estimate areas where wild dogs were regularly
and in some instances, some packs had been seen in the same areaais. multiple ye

In Mlele FR, twauits were established wherg#lo&svere of good quality and open vegetation. The Kankiningi
routeswhich takes around three hours to complete starting from the ADAP camp. Their presence was confil
three times between SepteMireembel he otheoutevas the KanoiMsima, which takes around three and

a half hours to complete from the Katonya small beekeeping camp. They were captured by camera traps
along thioute furthermore, Kanono road may be where they haverhestrsgetarly throughout the years.

Even if this may be biased because it is also the road with highest passage and the visibility is very good con
to other areas which are mostly composed of closed vegetation, with the limited inforinatem available
designated as a favouredlée

Legend“

Kankiningi route
Kanono-Msima route

Other tracks and roads
5 10

0
Kilometers

Figures: Mlele FR favourafoets.
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The people from TBGS and TAWA affirmed that in Lake Rukwa GR, there were three areas where there hac
regular wild dog sightings throughout the years. The road to Majimoto, which is biased since it is also the roa
the highest frequentationptted t o Dougi ebs waterhole, and a road
the water after the heavy rains in 2020 and 2021. Considering this information and, after inspecting the v
reserve to assess the sections with favourable road tod gegéiidons, two loops were established. The
highest probability section in the whole study area, the road to Majimoto, where a pack of twelve wild dogs is
multiple times per week, would become our main target for searching with theyétenmang &al to

the other takes around two hours and a half. Theweicobake Rukwa GRisthgg 0 Dougi ebs wat
where a pack of six wild dogs has been seen regularly for the past faisroarsgradiconditions and

verypen vegetation all along, going from the hunt e
four hours.

=== Dougie's waterhole
Road to Majimoto

Other tracks and roads
5 10

0.
Kilometers

Figures: Lake Rukwa GR favourable loops.

3.2.4. Immobilisation andollaring

For the telemetric data, six IH8R®aollargVertex Lite, Vectronic Aerospace GmbH, Berlin) Germany
taken to the fieldue to thdifficulties encountered, only one collar could be placed.

The full immobilisation, collaringhgisital handling of animals was done accordifgnzatiia Wildlife

Research Institute (Conduct of Wildlife Research) Regolatransent Notice No. 628 PARAWIRI,

2020) As specified by the regulations, a professional Tanzanian veterinarian issued by TAWIRI was respon
for the immobilisation and placing tlEpoE#? $n the wild dog. The individual was immobilised at a distance of
24m using a PrPart gurRnedDart, Inc., Philadelphia,)UB#e dart used was a PDatt syringe loaded

with a combination of tiletamine hydrochloride and zolazepam hydrochloride (Zoletil) with a dosage of 4.5r
body weight, which was injected intramuscularly on shoulder muscles. Since Zoletilrbgs the relersal d

dog was taken care of by hydrating her and keeping her under shadow to prevent hyperthermia and pre:
herself from potential road accidents until she was able to run safely, and the effects from the anaesthesia
completely gone.
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Tablet: Collaring dettl Rafi

GPS Distance Manipulation Time until fully
Date Location coords. Sex Age [y] [m] time [min] recovered [h]
22/10/202:  Lake 7.3402°S ) .
09:15 Rukwa GF 3L6677°E 2% 24 09:44 03:00

3.2.5. Data analysis

To determine the habitats used by the collared individual, the GPS collar was programmed to record three
locations peiay, at 6:30, 12:30 and 18:30, then transmitted via iridium satellite system. This pattern was cho:
to get two points during the peak activity times and one in betweeftubhtgirbatd/een steps. It is also
possible to obtain regular timeabktertween steps by removing the point at 12:30 and get two daily points with
a 12hour fix rate. The location at 12:30 was often very close to the location at 18:30. This schedule was chos
make it possible to relocate the collared individtia¢ ghinérsg with the vetdenan case it was necessary

to place multiple collars in the sam& padollar was programmed to three positions per day to increase the
collar's longevity and obtain a year dfatathe analysis of the data, it will be supposed that the positions
obtained from a single individual represemaviewf the whole pack.

Data was collected from theo2Dctober to thes2E March 2021 for a total of 438 locations in 151 days.
Dilution of precision (DoP) indicates the inaccuracy of semealpeitigher than 5 can be considered as
inaccuratée Od6 Ne i | |.Nae¢ weeelremovedXsince @ll) the locations hadwebdian 3.4. It was

assumed that the individual is in a residdenning life stage, the movements being motivated by hunts or
resting asheé most probable denning period in the area is between June and August, at the end of the rain sec
(Creel & Creel, 2002; Mcnutt et al. 2P0y observing at the range of movements of the individual, we can
fairly assume that it has not dispersed.

The first step was to estimate the home range based on all the GPS locations. Two methods were used, a mil
convex polygon (MCP) which contains all the péikad &acthel density estimation (KDE) at 95%, which
excludes outliers and gives a more precise estimation of the home range and a KDE at 50% to outline the
areas.

A secondrder resource selection function (RSF) model was used to analyse habitat selection. Although s
selection functions (SSFs) offer a more precise habitat selection analysis than RSF because they conside
changes in resource availability as thepasiseal through the lands¢@geires et al., 2013; Thurfjell et al.,

2014; Zeller et al., 20l6)his context, where the animal did not disperse, the results obtained from both functiol
should give very similar conclusions regarding the preferences of the wild dogs, whether they show a positiv
negative selection towards an environmeatillv®@ o6 Nei | I. et al ., 2020)

The methodology for the RSF was adapted from OO
calculated to build a circle of 18.3 km to limit the area where the available habitats will be taken from. This |
corresponds to the furtpesttion to be sure to encompass all the GPS locations leaving a margin to include

potential locationsbetween of the recorded intervals (see appefden2 6000 random | oc a
generated to compare the used locations to the available locations, the number of points was chosen to ki
similar ratio as in the study, where they used 1

Raster maps obtained from ADAP, that contained the information on landcover type (discrete variable witl
possible values: woodland, grassland, bushland, bare soil, inland water), and three continuous varia
representing distance to rivers, digdaoeels and distance to the lake were used to attribute the characteristics
to each point based on its locatioRigse€ for landcover and appeXdtix the other variables). The choice

of these variables was motivated as they are the most common in the conc@htietlitiggedbmes et

al ., 2014; Davies et al ., 2016 ; Abr ahms et al .,
and the information was accessible from the available maps. Other variables, such as terrain ruggednes:s
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slope, which are often included in habitat selection models during the denning period were not used as it is
unlikely that the pack was denning during the data Padlectaanto human disturbances or a variable linked

to human density were not added to the model, because the closest human settlement is 30km away fror
centroid and separated by a river, so they were excluded. The most human disturbasegstgotlid be ca

high bus traffic on the road separating Katavi NP to Lake Rukwa GR, but the pack seems to be used to vel
as they are commonly photographed and filmed in a resting behaviour by the people from TANAPA, TAW,
TBGS.

®  Wild dog positions [ Inland water

Woodland Lake Rukwa
Grassland - Rivers
Bushland - Roads

Bare soil

0 25 5 10 15

Q.
Kilometers|

Figurer: Map with the environmental variables.

The differences between used and available habitats were analysed using a generalised linear model (GLV
binomial distribution with the basic stats package in R.

Data that was not part of the framewortowliuhtbemodeted such as direct observations in the field (prey
types and availability) andtemng information from the managers of theabliisk wsed to give possible
explications for the wild dogs6 movement pattern
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3.3. Semistructured interviews

3.3.1. Designing the SSI

The interview was adapted Keyndeterminants of conflict between people and wildlife, particularly large
carnivores, around Ruaha National Park, TBndamizn, 2008ith minor changes suggested in discussions

with WildCRU team and my supgivassess the attitudes of the people living the closest to the forest towards
wildlifewith an emphasis on the carnivores present in the study area. Although the study is focused on wild ¢
people's attitudes towards an animal are not only defined by their experiences with this animal, but also influ
by other similar animals argloes beliefs and ethniBitgkman et al., 2014)addition, considering the time

and resources spent in doing the interviews, it is better to take the opportunity to gather as much informati
possible as some of it may be useful for other research and temgetcangpayison. The intefoltaws

the guidelines definelssential Ethnographic Methods: Observations, Interviews, and QiBzdtemnadires

et al., 19993tarting with more general and less sensitive questions, and as the interview advances, more deli
subjects are aborded when the respondentodés trust
of almost all interviews there wamng $teling of distrust towards us. Some people even refused to talk to us,
and it is possible that some preferred to hide some elements that could have been used against them, so the |
are to be interpreted with caution.

The interviews were structured in six parts:dgosmeinc characteristics of the respondents, which included
their sources of income, the number of livestock owned and its evolution in time and how it is kept. (ii) know
and feelings towardslif@tdpeople had to recognise siiemigactures and express their feelings towards the
species they had issues with. (iii) reports of carnivore attacks and sightings. (iv) actions taken to control car
populations and mitigate conflict. (visbebtfined from the surrounding wildlife. (vi) statements to further
express their feelings towards carnivores, with a focus on lions as they are the best known and most represel
of humawarnivore confli€he full interview can be fouapdendix XII.

The Wasukuma were chosen as target population, as their practices and the locations of their households
them most prone to have conflicts with Madiéeer lhough we had a specific target population, we never
excluded people from other ethnic groups, as their answers could give another perspective which woul
interesting to compare. Therefore, the proportions of Wasukuma and other ethnic dgrisigdsmterviewe
explained by the fact that most loictigpeoplend to settle in or clasé¢he villages, whereas Wasukuma

need larger portions of land to cultivate and for their cattle, so they are very present in the edges of the fores

Personal questions abouetred othildred s e dcoutdandt be@sked due to the limited time and difficulties
that such a question would have ahseeforehére is no recent reliable data concerning the level of education

or school attendantkis information could be valuable to deteroanenrtitment of these households in the

life of thevillage andive perspectives of the activities of the future geQsasidesing that during the
interviews and the displacements, children were always around the households, and none of them were see
uniforms arriving or going from schdigklitieat they spent more time helping in the field than in school. Even

if they were informed of the benefits obtained by having neighbouring protected areas, since farming is the
part of Wasukumads economi ctare nhovlieked tdhfarmiog mayndt evierd e n t
be perceived as necessaspecially considering the costs of living next to protected forests with wildlife.
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3.3.2. Conducting the SSI

The interviews were carried on by a Msukuma teacher of Inyonga primary school accdrhpanied by me.
households were in isolated areas, most often inaccessible by car, so we moved from Inyonga to the villag
bicyclt he | ocations of the vill agesFiganr8dd of the resp

Legend

Nyamwezi
Rungwa
Wakonongo
Wasukuma

o
.Kanoge

oWachawaseme
oMtakuja
oisenkwa
oaulolo

Figure3: Respondents' household locations.

Arriving to the village, the first step was to visit the VEOSs to ask for the authorisation to conduct the surve:
explain the purpose of the project, all of them agreed with no problem and were quite happy to cooperate. Th
asked them which diracti@ should take to find Wasukuma households next to the foresthén Masigo
chairmasnven offered@ascompayus to guide and introduce us personally. As many interviews as possible were
conducted in each village, the number varied dependingtorofithdeinterviews, whether the people were
willing to talk or not and on the schedule of the translator.

Arriving to the household, the translator would explain the purpose of our visit, the context and goals of the p
and guarantee them that they would remain anonymous. Our objective being to listen to them, gather inforn
on how to reduce humédiifei conflicts and not to give them any kind of problems by denouncing their activitie
to anyone. When they accepted, | would ask the questions in English; the translator would then repeat in Kist
or Kiswahili and then translate their answelislint&mgso | could write them down. At the end of the
interviews, the respondents were offered tea and sugar to thank them.

All the answers were transcribed to Excel the same day to ensure that even if there was a transcription errc
interviews were recent enough to remember them with details. In general, the results seem satisfying, bu
possible that there were simglifications in the translations and that some questions could have been pushec
further. Nevertheless, there were not many people who were available and spoke English and Kisukuma fl
and the time it takes to explain the interview and wsaleestartailities was not negligible.
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4. Results

4.1. Assessnent of lhe statis of protected areas

The total time spent in eashrvean be found Trable2, and a more detailed timetable in appefdiz

time spent in each reserve varies significantly, ranging from 2 to 18 days. Although 2 days is not enough to it
the entirety of reserves as large as the ones in the study area (the smallest one being Rungwa River OA w
850kn?, which was former63kn?, but its size was reduced due tpagparalist settlementds enough

to get a general idea of the degree of encroachment and the presence or absence of illegal activities. This tirr
not sufficient to determine whether there were wild dogs or not, but with lower degrees of protection, the proba
ofthem being there are lower. The results condlelifanghould be interpreted with caution due to the large
number of stochastic factors which willimetencounters in the field, but the presence of large carnivores is
always a good sign. Furthermore, the most damaging illegal activities, notably those directly destroying ha
like uncontrolled logging and transformation of the foresturdablagdclgave evidence that simplace

for a long time.

4.1.1. Mlele forest reserve

The beekeeping zone is in excellent condition; there were almost no signs of illegal activities. On the way 1
camp from Kanoge village, there was a recently planted rice field, but it was relatively small for the moment. |
all the visits, peoplere found cutting trees inside the BKZ three times; it is not clear whether this was a proble
of frontier delimitation between the BKZ and the FR or if people came on purpose to find rarer species insic
BKZ becaustheywere not present anymorgidaiDuring the 18 days spent looking for wild dogs inside the
BKZ, the four larger carnivore species present in the area were directly observed (lion, leopard, hyena, an
dogs) and captured multiple times in different places with camera trapscéhindigates effective
conservation of habitats and sufficient prey basis.

3%

el

Figurell Leopardt sunset in Mlele BKZ. Figurel2 Lionin themorning in Mlele BKZ
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It is harder to precisely assess the situation in the FR (excluding the BKZ), because we only crossed it onc
the passagef large trucks carrying timber is apparent; the roads are larger than in the BKZ and very w
maintained, there were also clear marks of larger vehicles on the ground. The vegetation next to the road se
particularly open, but this may be duedareamtal reasons and not intense deforestation. There was a trap
set up by poachers and a logging camp close to the ftoetiBK®itlt was unclear whether the trees they

were processing had been extracted from the FR or not, as there were no freshly cut tree stumps around. L
the four months of fieldwork, the road next to the FR, linking Mpanda to Inyonga uwa®nratet aonstr

electric line was being built across the forest, at the end of the four months the road was fully finished.

Figurel3 Construction of the road linking Mpanda to Inyondragurel4 Deforestation to create space for the high voltage line.
4.1.2. Rungwa River forest reserve

In comparison to Mlele FR, the situation in Rungwa River was much worse and probably deteriorating qui
nothing is changed. When entering the forest from llunde, there were multiple houses inside the reserve, &
addition, the first six floodplead been converted to rice fields. Each of the four days we spent in FR, people
ran away at the sight of our car, abandoning their bicycles with illegally extracted goods (timber, fish, or hc
which were confiscated. There were no sightinggrofifsr@é herbivores, only isolated individuals. Although

the forest seems to be very disturbed and there are many indications of illegal activities, a young lion was
crossing a road and an elephant crossing the river.

/

Figurel5 Rice fields inside the forest reserve. Figurel@ Abandoned items from iléagizities.
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4.1.3. Lake Rukwa game reserve

The first block assessed in Lake Rukwa GR was Rungwa river block, the time spent inspecting the block
relatively short and the areanatdghowreyven for the rangdisreduced the efficiency of the exploration. The

last time there was a hunting company in the block was 2 years ago, so there are illegal human activities
expected from the lack of patrols. On the way to the river, there were three illpgahéoggintheaoad,

and there was also an illegal settlemetésbithapondn addition, fresh tracks from vehicles were visible in
many placethese were probably from recent illegal activities, as there had been no patrSievieosah TAWA.
groups of herbivomesre presentemarkably a herd of over 50 budiadoa group of 8 hippos in the river,

where a fresh lion dung alssseen. Even if there were signs of illegal activities, the wildlife populations seem
to be faringelativelyvell.

/

Figurel7 lllegal settlement burned by the ranger. Figurel8 Largé herd of buffalos.

Out of all the reserves where the research was carried on, Lake Rukwa block, currently managed by TBGS, s
to have the largest quantity of wildlife by a large margin. This may be biased by the facothest most of the r
pass through places with open vegetation with high visibility, but it is also probably influenced by the intens
protection and the diversity of habitats. The four large carnivores present in the region and large groups of ele|
(more than 3imiduals) were seen multipsstin addition to smaller groups of more common species, which
were seemanytimes per day. However, there were still illegal activities being carried on inside the reserve. In
lower part, next to the lake, there were several settlements of fisherman dating from the last rain season. L
the time spent there, thepaa@ting patrols encountered people doing illegal activities in the reserve twice
among them there was a group of more than twenty poachers who were sailing up theaivéria a small b
camera traps placed within the framework of tapkiretya pictuveo poachers with muskets. This shows

that even in places with very high protection, some people are still willing to take risks. TBGS lost the manag
of the place for a few yahrang which the area was left unprotected and there was a strong cattle pressure
Luckily enougheactivitieserelimited téeeding livestosothere was no deforestallmverthelesthere

are marks of Wasukuma on the trees,whichared t o del i mi t territory and
lion presence has been controlled (Dr. Iddy, comm. pers.).

Figurel9 Poachers captured by a camera trap. FigureQ Territoriahark from Wasukuma.
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4.1.4. Rungwa North open area

There was less than a day spent inspecting the situation in Rungwa North éuphttid s that

currerly the forest was suffering very high human pressure. |nabbrigpeayof disturbances could be
observed; there was land encroachment on the borders of the reserve, hundreds of cattle inside the protectec
people fishing illegally with small nets that catch all the fish, illegal loguihg campsext to the river

where there weseelweaponandtoolscovered with blood. Surprisingly enough, even in a place with so much
human pressure, the camera trap grid202a showed higher biodiversity than Mlele FR and wild dogs were
captured in three different places. However, other species that tend to be huniedichas ttibelyalo

was no captured in the area, this may explain the absence of lions (Hausser, pers. comm.).

nx b
R o
e |

Figurel lllegal settlement inside the forest resenkégure2 Herd of calf grazing alone inside the FR.
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4.2.Wild dog data

4.2.1. Camera trapping

The camera trapping faced some problems; there were four cameras whose data could not be collected
camera was burned by fire, another one had a defective SD card, and two cameras were stolen. In addition,
of the camer as 6cartlsaat filledbéfoeeshe reeoveryout , or SD

As to be expected due to their low density, there were very few capturethey widaledogly, seetwn

out of the 89 cameras set up during the fieldwork specifically to capture wild dogs. Both cameras were s
pointing at waterpointghénlower part of the BKZ, relatively close to each other (5.7km apart). The same pack
consisting &dur wild doggas captured twice &8aay interval.

D <l f
LN @13 86°F30 'C(P 09-28-202110:28:38 || || @15 53°F11°C( 10-21-2021 23:57:09

Figure3 Threewild dogs in Mlele FR. Figure4 Two individuals from the same pack.

Since the beginning of the ecological monitoring with camera traps of higher end in 2013, which had a higher |
lifetime and memory, wild dogs have only been captured 22 times, whichTanidse seen in

As to be expected, most of the captures (87.5%, n=21) correspond to the peak wild d@ydwiring hours
Creel, 2002; Cozzi et al., 2012; Woodroffe et alf, ZD8%) (n=23) of the captures are between August to
November, it is because the ecological monitoring takes place during the dry season.

Tableb: Wild dog camera trap captures.
Place name Group size Date and time  Place name Group size Date and time

M2_31 1 05/11/2013 07:26 RW4_13 1 29/11/2018 02:03
M2_31 1 05/11/2013 07:46 M3_15 1 15/07/2019 18:56
R2_28 1 23/08/2014 19:53 M3_20 1 18/07/2019 07:33
R2_28 1 24/08/2014 21:32 M3_16 1 23/07/2019 08:58
R3_06 1 04/09/2014 19:17 M3_11 1 30/07/2019 18:41
M5_10 1 30/11/2014 08:45 M3_26 3 18/10/2019 07:11
M1_32 1 20/03/2015 07:53 M3_19 2 23/10/2019 08:54
R1_08 1 29/10/2015 18:51 K2_17 2 11/09/2021 07:12
R3_05 2 04/10/2018 17:51 WD_01 3 28/09/2021 10:21
RW4_24 1 06/11/2018 06:01 WD_02 2 21/10/2021 23:57
Rw4_31 1 17/11/2018 17:51 K1_20 1 30/10/2021 06:35
RW4_13 2 18/11/2018 09:18 K1_30 1 03/11/2021 18:04
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4.2.2. Direct observations

During the three months of the study, 11 direct observations were documented from different sources. Name:
given to identify the packs based on the context of the encounter or specific traits. Unfortunately, the precis
of the encounter was awgilable whendted it personally

As seen iRigure5 Locations of wild dog sightings during the fietthedf the locations were approximated

based on the descriptfomsthe different sources. Considering the large home ranges of wildtlldigs, and
objective of findimgeas with high occurrence, having a precise G&Sopeiryt different from an estimated
location, as long as they both show the same area. In the cases where a group is seen multiple times in the
areamainlyf these sightings occur throughout multiple years, certain territoriality can be assumed. Unless a
is seen multiple times, it is impossible to determine hedalisiid dogs can splibsmaller groups to

hunt(Creel & Creel, 200)ereford,abled shows the number of individuals seen at the time of the encounter,
but in two cases (Rafiki and Sita), the packs have been seen enoughrignfdbeéa bemposition.

The pictures were only available from the hunters or the professional photographers accompanying them
have expensive higBolution cameras. This gives key information to identify the members composing a pac
whi ch can be us edalhenttbroughadcdptores (etherpbg CTis drsphotagraphs) and help
estimat¢éhe number of packs present in an area.

In addition, due to the very high frequency of patrols (multiple cars patrolling the reserve every day durin
hunting season)ieLake Rukwa hunting block, it was possible to know whether there are packs established
aspecifiarea for several years.

Tables: Documented direct observations of wild dogs.

Date and time L Pictures Occurrence

Name Reserve . Source
size
Bahati  Miele FR (Bkz, 2002021 g Yes i Self
Bahati (2) Miele FR (BKZ, 7002921 15 yes i Self
Tanga  Lake Rukwa GF 28/09/2021 3 Yes - Alan (hunter)
Jangili Lake Rukwa GF  01/10/2021 20+ Yes New Lorne (hunter)
Tanga (?) Lake Rukwa GF 04/10/2021 7 Yes - Alan (hunter)
Sita Lake Rukwa GF  10/10/2021 6 Yes Monthly Dusty (hunter)
Unsurel Mlele FR 17/10/2021 20+ No - VGS
Rafiki  Lake Rukwa G 22(/)18%29021 12 Yes  Weekly Self
Tupac Lake Rukwa GF 27(/)179121021 2 Yes Multiple Self
Mpya Lake Rukwa GF  01/11/2021 10+ Yes New Lorne (hunter)
Unsure2  Mlele FR (BKZ  06/11/2021 8 No - VGS

In Mlele FR, the same pack was probably seen multiple times. The first two encounters occurred beginni
Septembevery clost each othewithin an hour. It is safe to assume that the pack was split into two groups to
huntasboth groups were in an active behavioural state and an individual from the second group had a piec
meat in their mouth. A few weeks later, a pack of more than twenty individuals was seen by the VGS, v
corresporsdo theprobablsize of Bahati pack. Finally, in thnioegof November, a group of eight wild dogs

was seen less thakm@ away from the first sighting; without pictures it is impossible to say whether it was th
same pack, but considering the proximity, it remainsExelusiinig the tencountensithout picturego

might belong to Bahati pack, the minimum population can be estmdatediatsBMIele BKZ and Lake

Rukwa GR, based on direct observations and camera trapping
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In Lake Rukwa most of the information was transmitted by the hunters, they were a reliable source that ha
advantage of having {mmm information. Four packs were relatively well known. Rafiki is a pack of twelve wil
dogs seen multiple times pek we the road from Inyonga to Majimeotéorehis became our main target

for the collaring. It is important to consider that the frequentation of this road is also the highest, betweel
hunters, the rangers from TAWA and TANAPA, and thre.l$itade\vee pack composed of one male and six
females that has been seen in the same area reg!
this became our main target after placing the collar on Rafiki pack. Tupac is a pack of two males that were
directly seen once in the road to Majimoto, but fresh dung and pee were seen every day after that first enco
It is safe to assume they thiere very active on that portion of the road, and this was further confirmed when :
team oT AWA told us that they saw two wild dogs running after a roan antelope on the road, unfortunately we
not manage fimdthem again better conditioriBhe last pack that had been constantly observed next to the
lake for several years could unfortunately not be relocated, due to the heavy rains of the past two years
increased thea k e @Dsiring tieevresdarch in the block, the hunters saw two packs that they had probably neve
observed before. Jangili, a large pack with pups next teotve tied, to see if they were still denning, but

after inspecting the whole riverside no spoors were seen, so it is very likely that the denning phase was ove
finally, Mpya pack, which also had a litter from the same year, was seen in areutedwinthectn a

single wild dog sighting for the past 15 years (Ramoni, pers. comm.).
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Unsure-2', Bahati (1)
Bahati (2)";\

Tanga(?) T
2 anga

A Legend

Rafiki
' no  Wild dog approx.
2MJangiIi "~ location
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Figure25 Locations of wild dog sightings during the fieldwork
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During the three months in the field, three roadédlsweneted in Kafdukwa ecosystem and there had
been one in May 2021 near Rungwa North OA.

Tabler: Details on wild dogdki.

ID Location Date Source
1 Rungwa North OA May-21 ADAP
2 Koga river 01/10/2021 Self
3 Katavi NP Oct21 WCS
4 Katavi NP 07/11/2021 Self

Based on personal observations and exchanges with people working on the area (ADAP, TAWA, TBGS), fig
was made to show roads with high kill occurrence. There are several animals killed by vehicles every week
road crossing Katavi NP. Durirfigltheork, | had to take the road going from Inyongadoc&sa®

2), during the routeounted five dead animals, three mammals including one wild dog, one bird and one no
identified animal. People from TAWA confirmed that there waseméyotifaglkidl on this road. ADAP

team documentigeb roadkills (one wild dog and one big reptile in the road bordering Rungwa North OA the sa
year. There are several sources that have confirmed that roadkills are a common sigHhimglyn this road.
when goinpr om Katavi 6s headquarter to Majimoto, anot
another picture from less than three weeks earlier from a roadkill in the same road. Pictures of the carcasse
be found in figures 27 to 30

Legen

Road kills

Road kill occurrence
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Figure6 Locations ofadkd with highemortalityoads.
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Figure7 Wild dogpadkilin Rungwa North QfD 1)
Photo by Matana Levi (ADAP). Photo by Miguel Miguera (TAWA).

Figure29 Roadkilh Katavi NP. (ID 3) Figure8Q Roadkilh Katavi NP. (ID 4)
Photo by Moni§alyahe (WCS).
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Figure8 Roadkilhear Koga River. (ID 2)
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4.2.3. Telemetric data

The home range of the paatoisnd 596Kkmand it is locat@uthe southern part of Katavi NP and the western
part of Lake Rukwa GR. Majimoto is the nearest village to their home range, being located at approximately
from the closest polifite KDE at 50% shows two core aresmstha@leodplains atice othein Katavi NP.

Legend

| ] Home range (MCP)
Home range KDE (50%)

Home range KDE (95%
5 10

0
Kilometers

Figure81 Home range estimations.
Since the date of the collaring, 438 GPS locations were gatherhishldwelts can be seéigure
32 The peak of activity in the floodplains bordering Lake Rukwa, where the vegetation is very open and ther
large amount of prey. The local people call this area Kichangani, every time we went there, we could see s
large groups of pukus, giaféedbuck, waterbuck, zebras, baboons, bushpigs and warthogs.

Legend
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Figure82 Wild dog displacements from 22/10/2021 to 21/03/2022
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The RSF showed that six out of the eight variables tested were significantly different from the randomly gen
points at a level of significance ohEHi€p< 0.05) (s€ableB: 8). The two neagnificative variables were

inland water, whiclexpectedince there should never be observed points inside the lake. Tisetlwther one
distance ttherives, which does reem t@xplain habitat selection for the collared pack. The results show a
clear preferent@woodland and bushland, and avoidance of bare soil and grassland. The avoidance of bare s
may be biased if the landcover does not correspond to the current situation in the field, where parts of land nn
under the watertaglevel of the lake increased significantly in 2021. Finallyatbeshowiel preference

for areas close to roads and to the lake.

TableB: RSF habitaklection model results.

Habitat variable Estimate Std. Error Z value Pr(>|z|)
Woodland 9.24E01 2.0001 4.628 3.69E06
Grassland -9.25E01 2.93E01 -3.16 0.00158
Bushland 4.53001 2.13:01 2.127 0.03345
Baresoil -1.33E+00 2.64B01 -5.024 5.06ED7
Inland water -1.85E+01 3.94E+02 -0.047 0.96258
Distance to lake (km) -1.11E04 1.17ED5 -9.467 < 2el6

Distance to river (km) 4.93ED5 2.94E05 1.68 0.0929
Distance to roads (km) -3.23E04 2.54E05 -12.713 <2el6

To compare the observed locations with random locations, a simulatib8&goints (to correspond the
total number of positions collected), shieiguré@3 The most noticeable differences are that observed
variables show a preference for woodland and avoidance of grassland compared to the random ones.

Woodland Bushland Inland water Grassland Bare soil
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Figure83 Comparison of observed vs random locations per environmental variable (n=438).
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4.3. Semistructured interziews

431.Respondent sd characteristics

In total44 people were interviewed in eight villages bordering the Mlele BKZ. All these villages are workin
collaboration with AARultiple commuhiased natural resource management (CBN&ivhIprgjects,

such as the commuhaged forest management project in the Rungwa corridomaauciatienoent of the
KatawvlJgalla corridor forests. The number of interviews per village variettitlakesoofhihe@ people met

and the circumstances of the encounter. Considering our objectiveeweathtogatgre living closest to the

forest from each village, it may have been unclear for some people whether their household was within or o
the reserve. Therefore, due to their potential illegal status, many households, particudldgelsaosie in the
Mtakuja and Kaulolo, refused to participate. They were not eager to answer an interview concerning wildlife, f
repercussions. In the village of Katimsisi was a meeting between the Wasukuma families the day the
interviews were catrom, so people living within the village were interviewed instead of thihoribs living
forest.0s borders

Table9: Number of surveys carried out per village.

Village No. interviews
Kamsisi 4
Kanoge
Kaulolo
Masigo
Mgombe
Mtakuya
Nsenkwa
Wachawasemi
Total 44

O NP~ OO O O

The target population was the Wasukunrapbbf ifespondents (81.8%, n=36) are of Wasukuma origin, it is

not because we specifically chose their households. As tHeastveatigts, they are the most likely to settle

next to the forests to get access to larger parcels of land. Althgingltetifieyrothe region, there were few
Wakonongo (13.6%, nth@ can be explained by the fact that most of them settle inside the villages. There wa
one Wanyamwezi and one Rungwa family, tiding®me trib
find them in the area.

Tablel Respondentsd ethnic group.

Ethnic group No. interviewed Percent
Konongo 6 13.6
Nyamwezi 1 2.3
Rungwa 1 2.3
Sukuma 36 81.8
Total 44 100
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The locations of #ighvillages and the 44 households interviewed ara-=stpore8d4, with their respective
position to the surrounding protected areas.

Legend
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Figure84 Locations and ethnic groups of interviewed households.

The households were located at an average of 2.34 km (£1.61 km) to the closest protected area. Four house
from Kaulolo are within the limits of Mlele Forest Reserve. The furthest household interviewed was in Nse
village6.5km away from Mlele FR.
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Figured5 Distance from the respondents' household to the closest protected area.
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The majority (66%, n=29) of the respondents recently moved to the gram¢rg yleems)/ households
had been living there for less than a year. The average time passed since the arrival is 7.37 years (+10.32 y
and the range0 - 47 years.
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Time lived in the current village [years]

Figure3a Respondentsdéd time |ived in their

4.3.2. Sources of income

Every household had at least one source qhinddrak of the interviewees (n=22) had three different sources

of income. When asked for other sources of income that were not listed in the interview, the respondents sp
that poultry (chicken, ducks, and pigeons) or milk were sold. Adthespgndibbts lived less than 7 km away

from protected areas (FRs) only one Konongo interviewee reported receiving income related to the forest
beekeeping, otherwisgbody directly benefited frerésence of protected areas faetrinenot even

inactivities linked to timBarming was témargource of income for all the interviamdigsstocknainly

wasused as a backup source of income or for special occasions.

Tablell Sources of incoméhef households per ethnic group.

. Nyamwezi Rungwa Wakonongo Wasukuma
Source of income
n % n % n % n %
Livestock only 0 0 0 0 0 0 0 0
Livestock & crops 0 0 0 0 1 16.67 5 13.89
Livestock & crops & othe 0 0 1 100 0 0 21 58.33
Crops only 1 100 0 0 0 0 3 8.33
Crops & beekeeping 0 0 0 0 1 16.67 0 0
Crops & other 0 0 0 0 4 66.67 7 19.44
Beekeeping only 0 0 0 0 0 0 0 0
Hunting 0 0 0 0 0 0 0 0
Tourism 0 0 0 0 0 0 0 0
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4.3.3. Livestock ownership

63.6% (n=28) of the respondents had owned at least one kind of livestock. Among them the average per hou:
was 20.6% 19.89 per househmddgindrom 1 to 60. This makes a total of 642 heads of cattle, including the
ones lost and used. Almost one third (n=16, 36.4%) of the total respondents owned no livestock at the time
survey, depending entirely on agriculture as a source of inegrepaBtngists, it was expected that most

of the Wasukuma had owned at least one type of [\2&td@¢{hWakonongo and Wanyaonviz

other hand, are traditionally hymitegrers who changed their practices to farming in the k&aussaury

et al., 2009herefore it not surprising that they do not own livestock, only one Mkonongo had cattle.

Tablel2 Livestock ownership by ethnic group.

: Nyamwezi Rungwa Wakonongo Wasukuma
Type of livestock owne
n % n % n % n %
Cattle only 0 0 0 0 1 16.67 16 44 .44
Cattle & goats 0 0 1 100 0 0 7 13.89
Goats only 0 0 0 0 0 0 3 5.56
None 1 100 0 0 5 83.33 10 36.11

4.3.4. Livestock usage and losses

Out of the 28 households that had owned at least olieestpekofonly 12 (43%) of them had used their
livestock. The number of animals used is relatively low compared to trentptal ¢Wi8é6) animals out of
642 have been sold, slaughtered, or given away.

Tablel3 Livestock usage.

Cattle Goats
No. households No. of stock No. households No. of stock
Sold 11 (44%) 41 1 (4%) 1
Slaughtered 2 (8%) 3 0 0
Given away 1 (4%) 6 0 0

Half of the people that had owned livestock suffered losses.(AmbhgaD%mn four lost cattle to predators

and to diseas®nehousehold whose losses exceeded the afilest,dix animals to a lion and 20 heads of

cattle had been confiscated by the government. The livestock losses are higher than their usage; 93 (14%)
642 animals had been lost to predators, diseasiscated. For each head of stock used there has been nearly
the double (1.82) lost.

Tablel4 Livestock losses.

Cattle Goats
No. households Total stock No.households total stock
Stolen 0 0 0 0
Killed by pred. 8 (32%) 21 2 (8%) 2
Disease 10 (40%) 49 1 (4%) 1
Other 1 (4%) 20 0 0
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4.3.5. Species identification

The respondents recognised an avel&y#8frangel®) out of the 18 species. Natmydsctly identified

the cheetah, which has been likely extinct in the region for a long time, or the senv&dkbdomde ofte

leopard. As seerfFigure37, 14 species were identified by more than 60% of the reEpenessdaown

ones were the jackal and the wild dog, which were ofteardsdwsas the warthog with the busimiid

was not on the list. Although it is not native to the continent, the tiger was better known than local species, as
seen on television and on random objects like stickers and clothes, but everyone who identified it correctly k
was not psent in the areix species were identified correctly by more than 90% of the respondents and three
of them were known by everyone: elephants, lions, and snakes.
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Figure87 Percent of respondents that

4.3.6. Humarcarnivore conflict

General feelings

When asked what they thought about the animals living around thekijats&hald%o(n=20) answered

that they were badd thathey did not wantlive with thelnecause they either eat crops or animals. 23%
(n=10) did not have an opiaimh32% (n=14) said it was good to have wild animals arblangvhem

among the latter grabpee of them specified that the herbivores that were eating or destroying their crops (great
kudus and bushpigs) are a big problem.

= Bad = No opinion Good = Good except herbivores
Figure88 General opinion on the local wildlife.
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For the respondertkte most problematic species were {2&%gm=12)nd the hyena (27%, n=12), feared
for their potential to kill people and domestic @hesalsierfellowed by the bushpig and the greater kudu
(9.1%, n=4) because of tegjativémpact on crops. The other animals cited wereremessandwild

dogs Surprisinglypmeonenentionethe giraffe because it destroys crops, winiekpecteds they are
exclusively browsers.

Number of respodndents

Hyenas Lions None Bushpig Greater Others
Kudu

Figure82 Most problematic species.

To further understand the position of the people, a question was asked to know whether theyaconsidered wil
danger, to which 61% (n=27) of the respondents answered yes.

Moreovet, 0 al |l ow people to express their feelings, s
they are the most controversial anekhetter species. The answers go from 1 (strongly disagree) to 5 (strongly
agree), 3 being neutral. Quanti®gliggs like this has some flaws, bustifllgare an idea of the general

attitude.

For the first two questionsKeparel(), there was a clear antagonism towardddgineople cleaskyid

that lions had nothing to do there and that they would be happier if they were gone. Concerning a future w
lions, the opinions were more balanced, slightly shifted towards an antagonism (mean of 2.66). For the fourt
fifth questions that waeleelil to taking actions to reduce lion populations, there is a trend towards not touchin
the lions, most of the respondents justified this by a fear of the government and by an inability to do so, rathe
a willingness to not Kill lions. Finallyyidvéinis fear of repercussions, most of the people (mean of 2.41) said
that if they killed a lion the village would not be angry, quite,theypppnddde happy and grateful.

B | feel lions have the same rights as livestock to live on this land [l 1 would be happier if there were no lions
M Itisimportant to me that my grandchildren see lions [7] If lions are a problem, it is acceptable to use poison on them

M If my cow was killed by a lion | would kill the lion W People in my village would be angry if | killed a lion

5 ° ° °
45

4 ® ° °
35

3
2.5 - —‘7

2

X a

1.5

1

FigurelQ Statements on lions.
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Level of conflict

The mean conflict score varies considerably between species, with the hyena and the lion scoring highest,
is consistent with the answeigune&9andrFiguretl The greater kudthe herbivore with the highest conflict
scoreand itied with the leopdiiatthe third place.
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Figuretl Mean level of conflict per species.

Past and future population trends

Withtheexception of the hyena, the respondents thought that the number of carnivitre apradsnt in

been reducing since they arrived in the area (which corresponds to ah®¥an filh82feard)they

believe that hyenas populations are increasing, it may be biased because it is a species that is not only he
disliked, but it is in found higher densities and can be heard every night, making its presence easier to acknov
compared to tbhéher three.

African wild dog Leopard Lion Hyena
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Figuret2 Respondentsé thoughts on population v
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Forthe four specieser half of the respondents (61.3% for the wild dog, which was the lowest) expressed a des
to see the carnivores disappear from the area. Some regeaiftshist the carnivores had nothing to do
outside of the forest, and as long as they stagviaisitteéng is fine. Most of them justified their choice by
explaining that wild dogs, leopards, and hyenas attack domestic dogs and poultry, and lions kill cattle and pe

Comparingeémumbers of peoghlat were willing to see the carnivore numbers increase, wild dogs had a much
higher acceptability than the other three species with 32% (n=14), which is the double as the leopard and lio
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Figuret3 Wishes for future population trends for the large carnivores present in the area.

Risk mitigation techniques used

Every household owning livestock had built a traditional thornbush boma to protect and keep the cattle durir
night The people keeping poultry either had built a small place to keep them or they kept them inside their hot
Half of the livestock keepers had no dogsahetidisked why most of them answered that it was expensive

to keep dogss theyalreadystruggled to feed itifamiles it was impossible to also feed dogs. In four
householdheir dogs had been killed by hyenas.
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Figuret4 Number of dogs owned per household.
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Most effective mitigation techniques

When asked what the most effective way was to protect livestock frtme predataimmon answer was

that they did not know of any effective methods (n=11, 25%) followed by guarding dogs (n=8, 18%). Some
respondents answered that supernatural methods, such as praying to God (n=5, 11%) or magical medicines
sorcererfn=3, 6.8%) can be used to keep the carnivores far from their livestock.

Tablels Method of protection used by the respondents.

Method of protection No. of households

n %
Do not know 11 25
Guarding dogs 8 18
Praying to God 5 11
Running away 4 9.1
Building bomas 3 6.8
Magical medicines 3 6.8
Government 2 4.5
Impossible 2 4.5
Staying out of the forest 2 4.5
Fire 1 2.3
Noise 1 2.3
Removing the predators 1 2.3
Torch 1 2.3

Human attacks on carnivores

Only tweespondents (4.5%) said that they had placed poison to kill carnivores, and nobody had ever Kille
predator else than snakes or even seen someortéduileorearnivores areported to be kileagery year

in the surroundings of the villages (Hausser, persAdamrkilled by TAWA rangers in Mapili in 2020, to
prevent damage on cattle can be sEegyuied5 Lion killed to prevent an attack on Tagldion had

apparently followed cattle keepers from Lake Rukwa GR to the villages.

Figurel5 Lion killed to prevent an attack on cattle.
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Carnivore attacks on human and livestock

Nobody reported any attacks on people. One fourth of the people (h=11) saidbstdividstgckato
carnivores, the average loss being 1.88 heads of cattle. 64% of the attacks were during the rainy season
and always at nigihte Lions were responsible for seven attacks, and hyenas for the rest, in addition they kille
goats twic&®uring most of the attacks (55%, n=6), neither a dog norasgressnt.

TablelG Details on carnivore attacks on livestock.

Animal Date Location Livestock No. killed Presence of person/doy
Lion 05.2016 (rain s., Forest Cattle 3 Yes/No
Hyena 2019 rainy seasc Boma Cattle 2 No/No
Hyena 2019 rainy seasc Boma Cattle 1 No/Yes
Lion 01.2020 (rains., Boma Cattle 3 No/Yes
Lion 03.2020 (rains., Boma Cattle 1 No/No
Lion 06.2020 (rains., Boma Cattle 6 No/No
Hyena 07.2020 (dry s.) Boma Goat 1 No/No
Lion 2020 dry seasor Boma Cattle 1 No/No
Lion 07.2020 (dry s.) Boma Cattle 1 Yes/No
Lion 11.2020 (rains., Boma Cattle 1 No/Yes
Hyena 12.2020 (dry s.) Boma Goat 1 No/No

4.3.7. Conservation costs and benefits

Costs of living with wildlife

Only 7 out of the 44 households have had interactions with people managing the forest. Four of them sait
nothing happened, one respondent had 20 cattle heads confiscated by them, and two said they managed to
problems by running at their sight.

I n an attempt to quantify the respondentsd cost s
willing to give away to never have problems with carnivores again. Ten people answered that they were will
give away one cow, and #tesegd none. It is possible that the question was probably misunderstood sometimes
but even if it was not, asking an economic equivalent for the benefits of never having problems again may r
the best formulation.

Benefits for living with wildlife

People were asked if they felt likbeheffedfrom the presence of large carnivores in a scale going from no
benefits, then small benefits, followed by big benefits and finally very big benefits. 88% (n = 39) of the respor
answered they did not receive anyshémeatid small benefasd one person said big bendfiy. Shid

that the carnivores attract tquvisish brings money to the govermameénhis money can be reinvested into

roads and useful infrastructures such as suthdmispitals. One person said they can profit from carnivore
presence by stealing their Kills to get meat.

Nobody ever received any kind of compensation for wildliémdiheddea seems so far from reality that
someoneepliediy ou cannot take a hyena t o tconsideratpever t 0. T
are conservation projects in the area, only two persons knew about a pheiegtigeithgpassistetie

meeting for the Joint Forest Management.
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5. Discussion

5.1. Assessment of the state of protected areas

Management effectiveneash as the frequency of patrols and protectioseeffartsy be a major factor
influencing conservation outcdmséde Rungwa River FR and Rungwa North OA, where the protection was
lowest, there were permanent human settlements, crops, and hundreds of stock heads. Furthermore, even
anecdotal evidence, eviegialay spent patrolling these areas, people doing illegal activities were seen running
away when hearing¢ha r 6 s Surprisingdy renough, even with all these disturbances, endangered species
were still present, which shows thencgsdiethese ecosystems. A young lion was seen close to human
settlements in Rungwa River FR, and Rungwa North OA camera trap survey from this lzegeshowed
biodiversity, even though there are no patrols.

Even in TBGS6ds hunting block, where the protectd.i
on the trees from the years where the block was not correctly managed, wdeelp wethe/ezgerve

show how quickly and deeply cattle keepers can settle when areas become unprotected. Among the place
suddenly had a big arrival of cattle, the floodplains next to the river were strongly impacted; nevertheless,
were many large groups of hebigoesent, but there armare lions in places where they were commonly

seen in the past (Ramoni, pers. comm.). This is coherent with the edge effect observed in Katavi NP, lions
already avoiding areas less than 3km away from the bordersno2QBgKiffher et al., 2018)the

populations of herbivores $ebmmore resilient to human pressure, it may be because of contradictory effects
Even if human pressure should push theim theagsthis same pressure serves as a shield against predators,
providing safe places for for&@engor et al., 2018)

In places where the habitats have remained relatively untouched, the impact of poaching and human pressu
still have lorgrm effects on wildlife, some adaptations remaining indefinitely. For instance, cattle occupanc
the strongest explanatonjabke of lion occupafiEyeratt et al., 2018)d as seen in Lake Rukwa, the
avoidance of some areas may remain fevgesisr the catédeegone. Elephants, which are also very social
animals, have also suffered froAaktimy adaptations due toihighsity poaching, shifting their activities
towardsight tim@hwagi et al., 2088 in sommrecases even becoming tusk@aspbedtaton et al.,

2021)

In conclusion, even in highly resilient ecosystems with fast regeneration, such as the mi@orbbavoodlands

et al., 2018)jhe impact of human pressamebe much larger and harder to understand than imagined. The
disruptions will cause diverse effects and alter the dynamics of the wildlife who will have to adapt their beh:
to cope with the pressure.

5.2.Wild dog status

5.2.1. Camera trapping

As expected, the camera trap survey captured very few wild dogs, even when they wereasetamp using non
methods to increase the capture chances. In addition, there were no wild dogs in the only grid placed this y
the BKZHowever, there may have been different results if the four grids had been carried out instead of a si
one To put this into context, in thesp@siars of ecological monitdahiage werenlyfour years wiwild dog

captures in the area, with an average of twoeeyesats(pangeb).
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During the camera trappinglele FR, a single pack was captured twice in the same area next to the road
connecting Mpanda to Inyonga. Construction workers and bus drivers said they had seen a small pack of wilc
(23 individuals) on the road close to these two sitghahigionfirms thitey are residing théteinting

camera traps at waterpoints proved to be most effective, especially considering it was the dry season and
was becoming more and more sédift@ughrpsence of wild dogs has always been acknowledged in the
reserve, these two captures allowed to identify fopenkieiduals, whose markings are clear enough to
determine future recaptures in the area.

Onthe other end of the study, ameeé completely unexpected based on the situation assessment of Rungwa
North OA, there were tdiferent wild dogptures this ye@he area with the lowest level of protection, the
most human disturbances, and where hundreds of cattle are regularly grazing, was also where the camer:
survey gavbe better resulf$hese findings may be too anecdotal evidenceignifiegatonclusions and

should not serve as a basis for conservation méegeart®elesthey can arise some questions about the

real resiliency thiespecies and the minimal size required for a reservessjully consebvediversity,

including rare and endangered specesdsmaller reserves are more susceptible to edge effects and
represent greatedanger to carnivores due to conflict with,Hurheunen these reserves are surrounded by

well protected areas, they may be suHioweeterhere is not enough information to assess the home range

of theewild dogs in RungM@rthOA or even to know whether they were residing or just crossiBgtthe area.
these detectioma small and unprotected resamveuestion somevious estimations on the critical reserve
size(Woodroffe & Ginsberg, 1998)

Without a tineenstraint, carrying on the study during the rainy season would have been preferable to detect \
dogs with camera trdpsffers more favourable conditions when aiming at roads and trails, as carnivores tend
increase their usage to avoid the higher vg@aiatiok et al., 201%pwever, a large part of the study area
cannot be accessed during the rainy season.

Finally, a smal|l anecdote during the fieldwork |
rare species using camera traps. A camera trap was placed on a tree where the vegetation burned during the
The following day, we weimspect if the camera was still functioning after seeing the fires. The fresh ashes key
wild dog tracks where there would otherwise not have been any signs, so we could know for sure that a large
had passed right behind the tree where thewzs@ezed a few hours earlier. In addition, this also shows
how nowletection does not necessarily mean that the species is absent. Taking this into consideration, 1
possible adaptations that could have been done to increase sucdéssaeheateds effoih small zone

likely to have high actfetltgracterized by multiple direct and indirect)$ighkaogsy multiple cameras close

to eaclotherto cover as many passages as poksiteif the effect is minimal, it is relatively lulitk t

forced passages with branches, like the poachers do, to create bottlenecks that will reduce the randomne
wildlife movemenigsly methods that can increase success shantegde implementenlyever small the

change may be.

5.2.2. Direct observations

In the latest assessment in 2012, the Kapaydidabion was estimated to have 200 individuals, including adults
and younglingé/oodroffe, R. & Siléubiri, 202Mlowever,uting the three months in the field (September to
November 2021) and with limited resources and contacts, the minimum population estimate for Mlele FR
Rukwa GR is &f individuals basedtbadirecbbservatior(seeTables: Documented direct observations of

wild dogsand camera trappitigs very likely that if there waadaiityonahformation on populations from

Katavi NP, Rungwa River FR, Lukwati GR, Inyonga GR and Ugalla RiveopiRatiba stduld be larger

than 200 individudlsld dog presence is confirmed in most of these grasiscavithra trap data from ADAP

in Rungwa River FR auacherous packs recorded in L@Ralihey have also been isebgalla NP & GR

andin Inyonga GRhergoadkidl are commonhis highlights the importance of gathering information in data
deficient areas, for Katavi the lassasggsvas an underestimation of the reality, which is good news. But it is
not impossible that other areas have been overastivedtied their populations may be facing a higher risk
than assessed.

HESSO, Master in Life Sciences, Raimundo Pizarro Solar
Contribution to status assessftheiAfricarwild dog populationg/@stern Tanzania
Telemetry of Africsitd dogn the KatalRukwa ecosystem 51



A small network with Mlele FR and Rukwa GR managers was createceitgatiyer iafatmation on wild

dogs People from ADAP, WCS, TaWdAhe two hunting companies currently in Lake Rukwa GR (Tanganyika
and TBGS) were constantly communicathgemgtiorthat could besefufor this study and in the best

cases sharing pictures, that were used to start a wild dog database in the ecosystem.

It is alarming that there were four documented vatikidigs such a short period of time, considering the

little time spent in the large roads connectingetilaems reserves, and that two of these happened within a
national parRoadk#l present an even bigger threat for an endangered animal living in sitfadl dekities.

linking Mpanda to Inyonga was tarmacked during the fieldwork. Before this, buses were already driving ver
(>60 km/hyvith this improvement of the road quality, the average speed of all the vehicles will likely incree
further.Two studies in Mikumi (NBwmark et al., 1996; Drews, 2a08)shown the impact of road
improvements to wildlife. During these studies, the road that crossed the park was rehabilitated and after this
was a significant increase of the numimtki#f due to the higher average speeds. Based on the warden of
the Mikumi NP, the number of large mammals killed on the road exceeded the Kibselysp88biBgrs
Fortunately, there has been cases where road upgrades have been halted in favour of conservation, this wx
case of two roads bordering and crossing K&EaroNPO15Lonsidering the rapid rural growth of Katavi,
improving roads will not only pose problems to wildlife as seen before, but it may further increase the influx o
pastoralist migrants and, with this, deforestation, and other destructive naetcasd Phiwate vehicles
travelling from Inyonga to neighbour villages or cities were already driving at excessive speeds (>100 km/h)
roads; upgrading them will further increase this.

The impact of roads on wildliferigarge, not only esadkidl are a major reason of wildlife mortality, their
construction requires to cut down all the trees in a rarf{@auaf, Zh5and the damages caused by them
include fragmentation, chemical pollution, ndigeemster accegsll also incentivise and facilitate further
degradation of the environ(@amb et al., 2014)
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5.2.3. Telemetric data

Wild dog home ranges vary significantly based on different studies, the average size-66hgraround 550
The main factors explaining this variance is the vegetation, prey availabil@rast &€ssl, 2002;

Kingdon, 2014)hehome range of Rafiki pstabuld be comparableéht ones studiedSelous, as the
ecosystems are at the same latitude and are both dominated by miombo woodlands. The home ranges in S
were estimated to average 37@&mge 20851 krf) and Rafiki pack is estimated &vound 6KG*. Prey

availability and competitor presence mayvbentbst important factors defining the size of a home range.
There has not been a systematic study to determine prey availability and lion cembiliesoinsiderang
thefavourable local conditiBagiki pack sesto have a surprisingly large home eaegemore considering

this was estimated with data from five months and not a year like most studies

Three studigsAbr ahms et al ., 2017 ; Qvérélahasénlto camparestie results2 0 2 0
from the RSF model, as they used similar landscape variables, for a Balleghamsdee models used
were different, only the direction of the preference (positive or negative) was compared without the values.

Tablel 7 Habitat preferences of wild dogs.

Variable Abrahms (2017 O'Neill (2020} Hofmann (2021) Rafi
Dominant vegetation Mopane Varied Mopane Miombo
G Distance tmads + + n/a +
% Human influerice n/a n/a - n/a
T Human pop density n/a - n/a n/a
% Grassland non sig. n/a + )
T  Low tree cover n/a + + n/a
g Woodland - n/a n/a +
5 Distance to rivers n/a + n/a non sig.
g Distance to water n/a n/a nonsig. +
Inland water n/a n/a - non sig.
IMopane covers the largest surface in the study area, but there are four othefBrzgahhzbébsd., 2013)
ZThere are twelve categories of naturalaseali and humaalgated vegetation tyfheme, 2005) O6 Ne i | | d-esé,i ned it

humardominated landscape.
3Composed of human density, farms anHafatnn et al., 2021)

The model shows a clear preference for roads whi
Hof manndéds which shows an avoidance for roads. Th
high vegetation increases tbts ob travelling for carnivores, who prefer to travel quickly with less effort and do
not need to hide like prey species. This effect is amplified during the rainy season, which is when the date
collected. Itis likely that if there was datadirgreeheon, this preference would be less marked. The difference
between travelling in roads or vegetation is smaller in open ecosystems. This may be one of the factors expl
why i n Hofmannds s thafdugtudieswild dicgs tended & avid places avith.highlern
human presence, this was not calculated in the study as the human settlement was relativ@tyafar and cut
large permanent river.

Comparing tteztuapreferences of vegetation between studies is difficult, as the methods used to define th
types of vegetation may be very different. For this study, the higbrpreéellands fay be biased by other

factors, although it is consistent with other studies in similar Ereglfe@Greel, 20083 seen iRigure

31 with the KDE 50% home range estintfagiggadks ¢ o r ie theafloag@ainsg rext to lake Rukwa
(Kichangani), where the prey availability is very large and mainly composed of pukus, who do not have an
predator running refRamoni, pers. comim)addition, lions have not been seen in the area for several years
and other carnivores are very uncommon (Ramoni, pers. comm.). Therefore, Kichangani seems to be the
place to maximize hunting success with the lowest effort while ayuidasitiklapad the same time. It is
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possible that this explains their presence there more than the type of vegetation, and this could have biase
model towards a strong preference for woodland and closeness to water (in this case, the lake).

The conclusions based on the data collected from the collar should be taken with caution, as several factor
the robustness of these restlts, iere was only one collared individual, so it is impossible to compare the
results with other animals in the sam&hiseaould have been useful to determine whether the specific
conditions in Kichangani bias the preference for woodland dh therjalideely that the pack has split and
regrouped several tidesng the study peridtithoutaving another collared dog in the same pack, this kind

of behaviour cannot be detected, and as apfalé®spossible, nothing guarantees that the pack has the same
composition as when the coll ar waaafgpadlenggedodofThe ¢
time and not to gather a large amount of data for a short period of time (with more fixes per day), which woul
been preferred for this study considering the time constraint. The data collected is limited tdare rain season,
makes it impossible to determine if movement patterns and preferences change baseHimallyhe season.
collars with accelerometers could have added interesting data concerning the animal's behavioural state
would havsignificantipcreased the costs of the collars

5.3. Semistructured interviews

The largermigration of Wasukuma agropastasaieftscteith the results of tiéerviewsThe households

are located very close to the forest, at an average distance of 2.34km from the closest reserve. This distar
very smalflor comparison, the average distance to the forest was 12km in the survey ar@iokRargaha NP
2008)Although it is also possible that since the status of proteGtimogdamaersettle closéndorest.

Four respondents were settled inside the reserigenarictly illegahis can lead to forest encroachment,

as in I pole where several Asmall villageso were
they had planteéinother reflection of this migration was the length of time respondents livédidn the area.
thirds had been living there for less tans,6and seven households arrived im@@2ating the flux is still
ongoingrhe sample size was relativelyisatthlbre may be a risk fofahesif this is a generalized tendency,

and without legal enforcement to prdmgoniga FR which was the most impacted reserve (Ntrenada

2016)ad to be upgraded to a game reserve. This is unfortunate for the people that depend on the forest resol
for living, as they lost their aeeekdghts of use to the resaukndanteresting solution to manage this kind of
issues as suggesteddaroandDavenpoih 2016 the upgrading or degazetting of reserves could be done
based on the abundance of wildlife. GCAs or FRs with abundant wildlife should be upgraded to GR to increa
protection, and on the other side those that havedbgaddédaan be converted to village land.

The situation concerning the diversity of incomes is decent, as nobody depends solely on one source of ine
Diversifying livelihoods is one of the key strategic approaches of local communities to secure their livelihood
is a strategy of exposure to risk reduction which is verigvatipoaderelied on agriculture primarily, followed

by poultry and then livestock. This was expected as these are the main Wasukuma practices, For the Wasul
livestock is mainly used as a sign of prestigarandérmeth@dadulu, 1998; Izumi, 200l7¢ objective for

many is to accumulatenaigh cattle as possibigh limited resources and space, it is inevitable that some of
the livestock ends up inside the resamdahis may be the biggest threat to conservation intTiamzania
surprising that livestock losses exceed livestock usage (sold or slaughtered), and this is not sustainable in th
term and can fuel antagonism towards carnivores. Some Wasukuma are paid to keep cattle for other peoplt
are generally ligilnregional citigglausser, pers. comm.), it is unclear whether this was the case of the
respondents as they were asked how many cattle they had and not specifically if they were the owners or not
one persqm@ Mkonongoadamore sustainalsieuce ofncomehepracticeleekeepinig addition farming.

It is difficult as it is a strong part of their identity, but the current practices of Wasukuma have to be adapted o
will be a nevending cycle of destruction. The only way to maintain the same practices when population gro\
is coupleavith declining soil fertility motstantly movweto new areas. Furthermore, the soils of miombo
woodlands can only sustain agricultural production for a very short time. The miomby fi@estsdes/e man

that can give an income sustginadyng towards these will not only protect the ebosigstdiralso

positively shift attitudes towards \(@illifieo & Laurenson, 2001)
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Although respondents identified the species relatively well, with an average of 12 correct answers out of tl
present species, there seenigea clear lack of knowledge on carnivores. This can be seen in the answers
regarding past trends, where around half of the participants said that they did not know what happened t
carnivores in the area. This may be biased by the high numbersandwloerosy density of predators,
making it hard to det ect Bxghamingrthatpwildife ise disapgpeaenyg,dte p t
consequences, and its importance for the country may increase tolerance towards conflictive species.

Almost half of the respondents had a negative view on the surrounding species, the most troublesome sp
being the lion and the hyetiah e si x fist at ement questionso, they
with lionsand if they did not want to eliminate thenoniybesause thajonot know how, or by fear of the
governmenthe opinions were more moderate concerning the importance of their grandchildren seeing lio
showing that some people thought they had a patrimonkat@obtredue, even if they did not want or like
lionsFor the last question regarding the feeling of the village if they killed a lion, although many people say
villagers would be happy, the opinions were more evenly spdis cOnéusion regarding the real
dangerousness of carnivores, as some people said that wild dogs and leopards eat humans, when these
extremely unlikely. In general, thef ais&cks on people can be almost eliminated with correct attitudes, and
whether it is consclgus unconsciously, Wasukuma have adopted many strategies, such as large clothing ar
clearing the vegetation surrounding the ho(éétaddsffe et al., 20&alucation on wildlife is key tamgduc

conflict, as people will feel less threatened and more in control of Menyifeatisrthat people have are

based on beliefs that often exaggerate the reality.

All of the livestock keepers had built traditional bomas, anddhmleeije kept there during the night.
However, only half of them had dogs, and even if most of them wished thegaalkbratiffongyhem.
Construction of bomas and usage of dogs significantly reduce livestockNadoleodfailiey al., 2005;

Dickman, 2008hcreasing awareness and showing the usefulness of these techniques are effective methods
mitigate the risks of living with carnivores. When asked for the best ways of protection against carnivores, on
fourth cited these techniques. Anothlerofotive respondents said they did not know, and others answered
guestionable methods such as praying to God, magical medicine and running away, which is the worst re:
possible in case of an attack. Here also, there is a clear shortcoming. df thkeorelenigrces become
available, it would be relevant to invest to promote these protection methods not only for their effectivenes
also because it will give the people bearing the highest costs of living with wildlife some tangible benefits, 1
will increase their tolerance and acceptance.

Only two of respondents reported using traps and nobody killedrhisasrivdre expected since sensitive
subjects that concern illegal actions such as usage of snares or poison or ultimately killing animals are unlik
be reported due to the fear of reperc(Ssidmisn et al., 2012; Dickman et al.,2frhé)of the respondents
informally specified that if they do not kill animals, it is only by fear of the government or because they are u
to, but that they wished they could. Legal repercussions seem to be an effective methmd tfiglissuasion,
probably only effective in areas with frequent patrols as the risks of getting caught are much higher.

There are two organisms giving direct benefits from wildlife in Inyovita,it&\LiAferent projects of
sustainable use of the forest, where the villagers becantt lzeneficiaries of conservhatianmore direct

and less participative approach, TBGS and their clients have donated money to improve the local commu
infrastructures. For example, they financed a school, and supplies are regAlzolyydonsadient, pers.

comm.). Since there were no direct exchanges with the other hunting companies in the area, it is unclear wi
this is the normwhethethe clients present during the study were an exception. The majority of respondents
were Wasukuma living in small communities relatively isolated from the rest of the village, it is possible tha
participate less in the activities and meetingsewiilidges. Considering that only five households declared
receiving benefits from the surrounding reserves, they may not know about this kind of actions. This is fu
confirmed by the general message coming out of the SSI, and the inforsnizllidstugdie interviews.

There is a clear resentment towards the managers of the surrounding reserves, whose conservation mea
directly negativetgpact on their livelihood by forbidding their entry to the forests. When asking about the
experiences with the managers of the forest resgouagomarespondedi Lo ok at our cattl
how thin our cows are? The people of the forest reserve are responsible for the poor conditions of the cattle
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do not get Thisis probkrhatidsimce theytwill guestion the government without thinking about the
ownactionsand whether it makes sémsentinue scumulate livestock when even they are aware of the lack
of resources.

These interviews wesaductetb grasp the level of humiddliife conflict in the area. This information shall be
used to determine the key targets for conflict mitigation, where investments will be most efficient. In addition t
it was probably the first time that mospaftitipants were included in a conservation project. They could
express their feelings, fears, and complaints. Hoigeftdly only the fatgp,and they will join and benefit

from the ongoing and future projdutsairea.

There may be some inaccuracies during the translations of the survey. There was an effort to make every qu
as clear as possible to the translator, but it is probable that there were some small ndsumgdetiseandings

first dayThere is no way to know how accurate the translations of the answers were, some details may have |
lost during the process, but the key informationliedtiere.

As specified earlier, even if the respondents are anonymous, all the answers that are linked to illegal activitie
not be completely accurate, which is understandable. In addition, the questions concerning livestock losse
susceptible to multiglarses of bias. The losses tend to be attributed to charismatic species and overestimate
as seen in other studies, sometimes giving estimates five to six times higher than {Rasctussérsses

1999; Dickman, 200®)tential reasons include a desire for compensation or the lasting impact that attacks ce
have(Nyhus et al., 2003; Woodroffe et al., 2005; Dickmalevadbiless, when working with localtactors

is more important to consider their perceptions over the actual losses, as they reflect other social and bioph
factors linked to their individual vuln€fiabiigg et al., 2006)

5.4.Limits and difficulties encountered

Several problems arose during the fieldwork. First of all, the obtention of the research permit was conside
delayed, reducing effective time in the field from 4 to 3 months. Due to the time constraints in the master"
study had to take placendutie dry season, but it would have been preferable to do the field work as soon a:
the roads becamassableaf t er t he rainy season. As mentioned
accentuated during the rainy season, so the chancesofwenddurdve been higher, whether to collar or for

the camera traps.

It was the first time | had gone to an African country, and even if | tried to prepare myself as well as possible,
was a considerable difference between the theory and reality. There was a learning process in working with
in the bush,andthé r st daysdé efforts were not as efficient
were in completely different ecosystems; | was naive to believe that knowledge from other places could eas
translated to the study area. There isngldgadt information to be taken, but the differences can sometimes
be huge, and it is essential to consider this.

In an ideal scenario, and addinis in other studies (Cozzi, pers. comm.), the veterinarian should constantly be
present, as collaring opportunities are rare and it is a pity to miss one, but this requires a considerable bu
Although the veterinarian was present, the condi@arscotinter with Tupac pack were not favourable for
collaring, as they were in an fAactive behaviouro
been possible to attempt to dart them, but | decided not to try as the higks aerevas not guaranteed

that we could find the animal if it ran away after getting darted. Animal safety Siasepdohjtinee.

individual could be collared, the data obtained is less robust, and there are no local comparisons possible.
data from the rainy season was analysed for this study due to the time constraint imposed by the school, the
is supposkto remain active for a full yemould have been interesting to compare if the habitat preferences
change based on thassmpr hopefully the collared dog may disperse before the collar drops off.
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Language limitations may have reduced the precision of the survey, but there were not many people who
speak Kisukuma and English fluently who were readilinavaitablevillage like Inyokigany relevant

subjects were not approached due to the lack of time; it would have been useful to assess whether the respol
knew the lorigrm effects of deforestation, and whether they were engaged in the activities inside the village.

Despite all these difficulties, | am satisfieddaita ttained durthg fieldwarlde managed survey 44

different households, providing valuable informalithifecronflieind we were lucky enough to place one
collainunfavourabt@nditions, something experts told me would not be likely (or even impossible). The workit
conditions were surely not comparable to Switzerland, but this is also what made it more interesting.

5.5. Managemenecommendations

As the main threat that wild dogs face is habitat destruction and fragmentation, this should be the focal point
recommendations. The area is suffering from a sigmifjcatibimof Wasukuma, whose practices are very
destructive for the enviemtrand wildlife. Furthermore, as shown in section 4.3.7.1, most of them want to have
all large carnivores eradicated from the land to settle peacefully with their masses of livestock. Wasukuma tra
include lion killing and increasing their li)estmck2017; Salerno et al., 20Ergfore it will be very
challenging for them to change this behaviour as it is an intrinsic part of their culture that they take pride in.

The first step, which is relativebpkiywshould be to invite them actively and include them in the conservation
projects in the area, as they do not seem to be participating spontaneously. Based on the results in section 4
almost all the resjoent s wer e unaware of ADAPG6s projects, v
more than twenty years. If they can obtain tangible benefits from the surrounding wildlife and forests, this wil
increase their acceptance of them. To go filrter @onomic benefits of wildlife, meetings should be held
with these fAsmall vill agesd settled next to the
and the critical role that the country has in conserving mafyspeRiéss pr oj ect pr omot e
economic activities, as Wakonongo are traditional beekeepers, it was not difficult for them to join the beeke
projectk would be interesting tovdeethethe Wasukuma living énrégion are open to try adwities that

are not part of their traditions and it if it possible that the migrant and resident communities can work and live
together. During the interviews, they gave the impression to be relatively isolated and disconnected from the
communities.

Another element that should be worked on with Wasukuma communities and other livestock keepers settled
area, which is more tooesuming and shall require some investments, is improving the traditional bomas. Near
all the attacks happened itls@lbomas; therefore, their efficiency in preventing attacks was lacking. Guarding
dogs are also an effective way of reducing attacks from carnivores; however, providing expensive specic
breeds may not be the best solution. Giving a dog isghédirsalking care of them afterwards requires
consequent economic investments for the food and medicine, and these breeds usually have higher require
and may not be adapted to the climate. As one of the respondents said, they wish theybcoulepave dogs,
could not do it because of the economic constraints. Therefore, before providing dogs, these aspects shot
studied, and the choice of the breed should be thoroughly thought of.

Therds alsavork to be done concerning the agricultural .praetisess in the region are not very rich in
nutrients, therefore they cannot sustain agricultural practices for extended p@fiddshef ¢iment

methods, most of plots must be abandoned after a few years. Modernising the agricultural methods and culti
crops that are more adapted to the ecosystem can increase the sustainability. Tabaco companies pror
themselves in the ar@ad these are very destructive to the environment, as they require large quantities of wat
and cause deforestafior the wood required to @yrthermore, they produce soil erosion, reduce fertility and
can even be responsible of dbodag€WHO, 2017)his kind of destructive crops should be replaced by
sustainable ondhkat contribute both economically and to food security.
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In abroadescale, thiargeinmigratiobrings many issues that should be addressed by the gdweshment

of the responsibitiymanage ¢migration is on government officials, and there have been cases of corruption
where migrants settle in lands that should belong to local people or that should not be used, which are no
perceived by the resident commyBaiesno et al., 2Q1&khough Tanzania is a country with exceptional
ethnic tolerance, with the population growth that the country is facing, these movements will become more
more consequent, so will their infhetscale ofririgration becomes too large, it is possible that conflicts will
arisemor regularlyot only with the wildlife, but also within the different communities.

Ultimatelyt is important to have a falfpwf the evolution of the behaviour if some of these measures are
incorporatedRepeating the sestnuctured interviews in a regular schedule, every two to four years will show if
these recommendations have a real impact

Roadkills are a danger to wild dogs, as shown in section 4.2.2; in less than six months, there were four docun
roadkills, two of them happened within Katavi national park, and there were likely more roadkills that | did not
of. There are roadsevenhkilled wild dogs are commonly seen (Astadikeo Inyondabora, Tabera

Kitunda), and unfortunately, on these roads, they are also seen killed. Surprisingly, on the road linking Inyor
Majimoto, even though Rafiki pack is regularly $exhumas drive at an inappropriate speed, no killed wild
dogs have been seen in the past twenty years (TAWA rangers & Ramoni, pers. comm.).

Even if conservationists are constantly fighting to limit vehicle speed, actions are rarely ever taken. The iss
that several people from the government own bus or transporandreloaviieg down the traffic means that

they lose money. There have been instances where speed bumps had been added, but shortly after, di
governmental pressure, they were removed (Dr. Iddy, pers. comm.). It is not normal that anadals are getting
by vehicles even inside national parks; speed limitaticrss, amdreantrol must be increased to prevent this

kind of accident. Currently, the only method used on the road from Mpanda to Inyonga, for example, is one
sign with a greater kudu at each end of the road. The most efficient method tedccohpasshagasperough

reserves would be to install two posts, one at each end of the reserve. They would then communicate with
other whenever a vehicle passes to calculate the speed at which the vehicle crossed the reserve. People 0
faster tham reasonable speed limit, somewhere between 60 and 80 km/h, would then receive economic sancti

If it is impossible to control the speed of vehicles for the entirety of the road, it would nevertheless be interes
see whether there are locations where roadkills occur more often; for example, near water points or wildlife
and install spgdumps in these critical spots. There is a large panel warning on roads crossing reserves ab
the dangers of wild animals, but these signs do not inform about the dangers of vehicles for these animals. |
the other methods previously proposedwilVHidtibly decrease the speed of the vehicles, installing large
panels to increase awareness about the risks of roadkills, as they can even be deadly to the people drivin
probably be effective in reducing the number of roadkills. Theseghalssrslite people to respect road
security, such as not using their phones while driving and staying attentive to potential surprises.

Finally, considering the status assessment of wild dog populations in western Tanzania, some key actors
unfortunately not contacted due to the lack of time during the study. TANAPA (managers of national parks), h
from other reserves in the @@eh as Lukwati GR, Piti GR, and Ugalla GR), and the bus drivers have high
chances of seeing wild dogs during their work. With the resources available, information should be gatherec
every reliable person to increase the precision assessmetdpdpbiation present in the Kakwia

ecosystem; as in this study, there is no data from Katavi NP, where there should be the highest wild dog der
the region theory. Therefore, all of these actors should be contacted in the futune septratihewitd

dog sightings, hopefully with pictures and GPS coordinates.

Further research should be carried in all thes®artad,a base is there for Mlele BKZ and Lake Rukwa GR,
pictures of wild dogs in the region may provide additional imfivenatane, reaptures of the same
individuals. In addition, it would be interesting to see whether the wild dogs seen in Rungwa North OA
residents or not. In the case they are, understanding how these wild dogs are sharing theilaegetory with these
numbers of livestock can provide valuable conservatiom.informat
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6. Conclusion

The obijective of this work was to make a first contribution to the conservation of the endangered African wil
in the west of Tanzania. Although there have been other studies on carnivores in the area, this is the firs
specifically focuses asghdangered species. All of the objectives of this study fall within the framework of the
National Action Plan for the conservation of Cheetah and African Wild D@AWIRIn28iidloreover,

the findings have a real potential to be implemented in the area, as the project is part of a collaboration bet
two NGOs based in the area, ADAP and WCS. Both of these NGOs follow a CBNRM approach, where wildli
humans coexist, empowethe local communities to manage and utilise the natural resources and get direc
benefits from their conservation.

The African wild dog was chosen as the focal species because of its dispersing potential, possibly giving va
information to guide the management of the corridors conneRtikgy& ataviRuaRangwa ecosystems.

The obtention of this type ofmafimn depended heavily on the dispersal of a collared individual, which
unfortunately did not happen. However, even if the study's findings will not directly contribute to guiding
management of the corridor, they may nonetheless have imghieatbmsefeation of the species by arising
pertinent questions. Shetstrucutred interviega be used as a baseline to evaluate the intensity of the
conflict between carnivores anghasparalists in the KaRwkwa ecosysteiie senstructured interview

was based on previous work by WildCRU in tHRRuRwahecosystem; due to the similarity of the questions, it

is possible to easily compare the results in two very similar ecospstemWilMCRU has also been working

with local communit@emcrease carnivore acceptance. It would be interesting to carry on the survey with a certe
regularity to see the evolution of the conflict as new CBNRM projects are implemented in the area. Alth
Wasukuma are unlikely to be the main benefitimsespoojects due to their practices and distance from the
other people in the village, finding a positive evolution in their views would be very promising. Obtaining tat
benefits may be the most efficient way to reduce negative percditamsdofedilde deforestation; this
highlights the importance of generating income from the forest with sustainable activities.

Considering that habitat destruction and fragmentation are the greatest threats to wild dogs, efforts shou
prioritized on reducing their intensity. It is essential to work with the people responsible for these issues to ac
this. The traditionedqiices of Wasukuma are, without a doubt, too destructive, and this study shows that most
the ones living in rural areas have little to no tolerance for wildlife. Maasai, on the other hand, who are also
pastoralists, manage to cohabitate withrearhaving a similar lifestyle. This shows that coexistence between
cattle and wildlife is not impossible. In addition to conflict reduction, modernizing agricultural methods to avo
degradation while increasing productivity can also bedusaydeest encroachnernhe eastern part of

the study area, Lion Landscapes collaborates with the local communities to mitigate the conflicts with carni
Their main activities include building moderntriaonitags,a team to respond to heamawore conflict,

providing livestock guarding dogs, and explaining about the consequences of poidndiaddaknares.
communication is essential, but there should also be discussions on a larger scale in the future. During
fieldwork, the Wasukuma living next to Inyonga GR in Kamsisi were holding a meeting. They invited us to join
but we could not jthiem due to the limited time; this shows a willingness to exchange, and they were eager
listen to what we had to say. Communicatifirsistep for collaboration; understanding the Wasukuma social
organisation and allowing them to voice their issues is critical to reducing conflict. This can open a dialog
increase awareness on issues that may not be clear, such-esnthe#icisgof deforestation and the
importance of wildlife to the country.

There is no doubt that strictly protected areas, such as national parks, offer the best theoretical conditions for |
and wildlife conservation, but this approach has several flaws. Without talking about the ideological issues a
origins of natial parks in Africa, from an ecological point of view, most biodiversity is located outside of protec
areas, even in a country |ike Tanzani a, wher e mo
and direct observations conisnitbreover, even in the largest network of conserved area$HGA KAZA

there are human landscapes, stressingwilthif@nconflict as a central point in consesgdtiogscale

conservation cannot be done excluding humans and will never be successful without addre$siag these issue
necessity of having suitable spaces for wildlife out of protected areas becomes more evident with dispe
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species. Their conservation depends on a holistic approach involving different stakeholders, including gover
officials, agqmastoralists, and other people prone to wildlife conflict and researchers.

The length of the study was too short to give a precise estimation of wild dofikwiedtsgatem.

However, the data collected was enough to show that the numbers from the last assessment were a consid:
underestimation. In addition,eékerpre of wild dogs in Rungwa North OA may indicate that wild dogs are much
more resilient than previously thought. This can raise questions concerning the actual status and importar
populations outside of national parks, where most of thekesspkaoh. tBome areas may be more important

than previously thought, and since

This study is nhot much more than a drop in the river of research for African wild dog conservation. The
insufficient data to make statistically significant conclusions. Nevertheless, these findings can raise many que
on wild dog research's gdriecus, priorities, and framework. These are related to the difficulties that | faced
when trying to understand wild dogs in a forest reserve dominated by closed vegetation and open to the
communities. What is the point of gathering so mugle kmavdad where African wild dogs face minor threats

in enormous guarded national parks, if most of it cannot be translated to the places where wild dogs face the
significant threats? Should not research efforts be focusekhowihepspulatimron understudied areas,

where it is more likely that new information appears instead of confirming previous findings?

GenéveAprikg 2@2

Raimundo Pizarro Solar
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Appendix I: National action plan logical framework

Theme 1. Coexistence
Objective 1. Develop and implement strategies to promote coexistence of cheetah and wild
and domestic animals
Target Activity Actors Timeline
1.1 Programmes to reduce | 1.1.1 Identify areas where wild| TAWIRI (lead), WD 1 year and
illegal offtake of wild ungulaj dogs or cheetah are killed as a| TANAPA, ongoing
promoted and implemented| consequence of illegal offtake ( NCAA, LGAs & oth
affected areas witthiree year| wild ungulates stakeholders
1.1.2 Identify areas where preyy TAWIRI (lead), WD 3 years
undermines the viability of wild] TANAPA, and
or cheetah populations NCAA, LGAs & oth| ongoing
stakeholders
1.1.3 Support the implementati) WD (lead), TANAP] 3 years
of new and existing measures { NCAA, and
prevent illegal offtake of wild | other stakeholders | ongoing
ungulates identified areas
1.2 Sustainable tools to red{ 1.2.1 Identify areslsere cheetahl TAWIRI (lead), 2 years
wild dog and cheetah confli¢ and wild dog populations are | research and trainit and
with livestock keepers threatened by conflict with liveg institutions, NGOs,| ongoing
developed and disseminate( keepers Ministry of Livestoc
across Tanzania scientists, LGAs &
within five years other stakeholders
1.2.2 Identify thecumstances | TAWIRI (lead), 3 years
that contribute to cheetah and \ researchers, and
dog conflict with livestock keep| other stakeholders | ongoing
in the identified areas
1.2.3 Develop effective strategi TAWIRI (lead), 4 years
for collecting and disseminating researchers, and
relevant information on preven{ other stakeholders | ongoing
cheetah and wild dog conflict w
livestock keepers to relevant pi
in Tanzania and in transbound:
areas
1.2.4 Work with communities in WD (lead), TANAP] 5 years
affectedreas to develop and | NCAA,
implement the most effective tq¢ NGOs, LGAs & oth
to reduce and prevent cheetah| stakeholders
wild dog conflict with livestock
keepers
1.3 Programmes for local pe 1.3.1 Identify areas across WD (lead), TANAP] 2 years
to derive sustainable econol Tanzania where tourism could | NCAA, TAWIRI,
benefits from cheetah, wild { effectively assist cheetah and/q¢ TATO, TPHA,
and other wildlife developed wild dog conservation through | researchers, other
implemented within five yea| sustainable econobyeoefits for | stakeholders
local communities, and hence
improve tolerance of both spec
1.3.2 Encourage sustainable | WD (lead), TANAP] 2 years
tourism programmes in cheetal NCAA, TAWIRI, and
and wild dog range and benefif TATO, TPHA, NG({ ongoing
sharing among appropriate par
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civil society, other
stakeholders
1.3.3 In areas of Tanzania whe TAWIRI (lead), 5 years
tourism is unlikely to provide | WD/MNRT, TANAR
sufficient benefits, investigate | NCAA, NGOs,
alternativeptions for generating| researchers, other
revenue which encourage cheg stakeholders
and wild dog conservation
1.3.4 Develop, disseminate, an MNRT (lead), WD, | 3 years
promote the implementation of| TAWIRI,
guidelines fasurism in cheetah | TANAPA, NCAA,
and wild dog range NGOs,
researchers, other
stakeholders
1.4 Awareness creation 1.4.1 Identify target areas and | TAWIRI (lead), WD 1 year
programmes relevant to che audiences best placed to influe TANAPA, NCAA,
and wild dog conservation | cheetah and wild dog conservg NGOs, researchers
developed within two years other stakeholders
1.4.2 Investigate local traditiony TAWIRI (lead), WD 2 years
knowledge and cultural values| TANAPA, NCAA, | and
relevant to cheetah anddeidg | NGOs, researcherg ongoing
and incorporate into outreach | other stakeholders
materials
1.4.3 Tailor outreach materials| WD (lead), TANAP] 2 years
cheetah and wild dog conservg NCAA, TAWIRI, and
to local conditions and dissemi| NGOs, other ongoing
totarget areas and audiences | stakeholders
1.5 Programmes to 1.5.1 Identify areas where TAWIRI (lead), WD 2 years
prevent/reduce deliberate ki deliberate killing of wild dogs a| TANAPA, and
of wild dogs and cheetah | cheetah is currently a concern | NCAA, NGOs, othg ongoing
developed and implemented has high potential to become a| stakeholders
affected areas within two ye| concern
1.5.2 Collect relevant informatii TAWIRI (lead), WD 2 years
on tharivers of deliberate killinf TANAPA, and
of wild dogs and cheetah using NCAA, NGOs, ongoing
locally appropriate methods researchers,
other stakeholders
1.5.3 Develop and implement | WD (lead), TANAP] 2 years
locally appropriate solutions aif NCAA, and
atpreventing deliberate killing ¢ TAWIRI, NGOs, ongoing
wild dogs and cheetah researchers,
other stakeholders
1.5.4 Support existing framewqg WD (lead), TANAP, ongoing
aimed at preventing deliberate| NCAA, TAWIRI, from now
killing of wild dogs and cheetal NGOs, other
stakeholders
1.6 Holistic canid disease | 1.6.1 Identify areas where wild| TAWIRI (lead), WD 2 years
management strategies populations are significantly | TANAPA, NCAA, | and
threatened lyfectious disease | Ministry of Livestoc| ongoing
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developed in key areas with
three years

NGOs, researchers
other stakeholders

1.6.2 Assess and evaluate pot¢ TAWIRI (lead), 2 years
and existing tools for disease | TANAPA, NCAA, | and
management in wild dogs and | WD, researchers, | ongoing
related specieslevant to Tanzay NGOs, other

stakeholders
1.6.3 Develop and implement | TAWIRI (lead), 3 years

locally appropriate canid diseas
management strategies in
identified areas

TANAPA, NCAA,
WD, researchers,
NGOs, other
stakeholders

Theme 2. Surveys and information

Objective 2 Provide relevant stakeholders and managers with scientific and timely informatid
and threats to cheetah and wild dog populations

within one year

2.1 Surveys ambnitoring to | 2.1.1 Conduct surveys to deter] TAWIRI 5 years
evaluate presence, trends a presence and habitat suitability
threats in key cheetah and \| areas identified as unknown,
dog ranges conducted withil possible and connecting range
five years Tanzania within five years
2.1.2 Identify important populai TAWIRI, Wildlife | 1 year
of wild dog and cheetah for lon| authorities
term monitoring and research i (DW, NCAA,
Tanzania ensuring adequate | TANAPA) and
ecaregion coverage highetearning
institutions
2.1.3 Within select priority site§ TAWIRI and higher 3 years
initiateand maintain monitoring { learning
research activities to determing institutions
population trends, threats and
demographic status at each sit
within three years
2.2 Strategies for disseming 2.2.1 Establish a standardised | TAWIRI 1 year
information relevant to chee| database format to facilitate the
and wild dog conservation tq collection and sharing of data v
relevant stakeholders devel{ one year.
and
implemented within three ye
2.2.2 Update thational databas| TAWIRI 1 year
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2.2.3 Use meetings, publicatior
and other media such as radio
television to disseminate
information relevant to
cheetah and wild dog conservg
as a continuous process

TAWIRI, DW, NCA
TANAPA
and Dept of Tourist

Continuou
process
initiated
within one
year

Theme 3. Capacity Development

Objective 3. Strengthen human, financial, information and physical resources for conserving
dogs in collaboration stitkeholders

3.1 Develop a resource
mobilisation plan for the
conservation of cheetah ang
wild dogs in Tanzania within
years

3.1.1 Identify individuals and
institutions to produce and
disseminate a resource mobilis
plan within two years

WD

2 years

3.2 Have enforcement,
extension and monitoring
personnel trained and equip
to operate within 50% of the
resident range within five ye

3.2.1 Complete a Training and
Management Resource Needs
Assessment for extension,
enforcement antbnitoring for
cheetah and wild dog conserva
within one year

TAWIRI, WD, NCA|
TANAPA

and higher learning
institutions

1 year

3.2.2 Integrate Finance Plan,
Training Needs Assessment ar
Action Plan within two years

TAWIRI, WD, NCA|
TANAPA and highe
learning institutions

2 years

3.2.3 Train enforcement persor
to address urgent issues affect
cheetah and wild dog conservg
such as trafficking, wherever th
are known to occur

WD, NCAA, TANAF
in collaboration wit
other wildlife
stakeholders

Initiated
within 1
year

3.2.4 Recruit and train outreacl
officers to operate with a target
covering 50% of the cheetah a
wild dog resident range within
five years

WD, NCAA, TANAF
in collaboration wit
other wildlife
stakeholders

5 years

3.2.5 Recruit and train monitori
personnel to operate with a tar
covering 50% of the cheetah a
wild dog resident range within {
years

WD, NCAA, TANAF
in

collaboration with
other

wildlife stakeholder

5 years

Theme 4Policy & legislation

Objective 4. Review and harmonise relevant policies and legislations; and develop strategie
of cheetah and wild dogs across their range

4.1. Relevant policies and

legislations for conservation
cheetah and wild dogs revie
and harmonised within three

years

4.1.1 Identify gaps in relevant | WD (lead) 1 year
policies and legislations for che TANAPA, TAWIRI,

and wild dog conservation withf NCAA,NGOs

one year

4.1.2 Collating and disseminati| TAWIRI (lead), WD 1 year

information to relevant policy
makers on cheetah and wild dg
population trends and known
threats within cheetah and wild
ranges within one year

TANAPA,
NCAA, NGOs,
RESEARCH
Institutions
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4.1.3 Conducstakeholders WD (lead), TAWIR] 2 years
meeting to establish consensuy TANAPA,
review and harmonization of | NCAA, NGOs,
relevant policies and legislation Ministerial
the conservation of cheetah an departments and
wild dogs within two years Agencies
(MDAs),CBOs,
RESEARCH and
Training Institutions
4.2. Develop a framework fg 4.2.1 Produce a review docum{ WD (lead), TAWIRI| 1 year
implementation of relevant | on national protected species | TANAPA,
policies and legislations on | legislations within the country § NCAA, NGOs
conservation of cheetah anq its implications on cheetah and
wild dogs within three years| dog conservation within one ye
4.2.2 Conduct stakeholders mg WD (lead), TAWIRI 2 years
to develop a framework for TANAPA,
implementation of relevant poliif NCAA, NGOs, CB(
andlegislations on conservatior
cheetah and wild dogs within ty
years
4.2.3 Develop a timetable for | WD (lead), TAWIRI 2 years
implementation of framework f¢ TANAPA,
relevant policies and legislation NCAA, NGOs
conservation of cheetahvealth
dogs within two years
4.3. Regional and internatio| 4.3.1 Identify areas of cooperal WD (lead), TAWIRI| 1 year
collaborations on cheetah a| on cheetah and wild dog TANAPA,
wild dog conservation imprg conservation within one year | NCAA
within five years
4.3.2 Initiate a process for MEAC (lead), MNR 1 year
development of MoU with othe
member states (with
possible reference to CMS) wit
one year
Target Activity
Theme 5. Land UB¢anning
Objective 5. Mainstream cheetah and wild dog conservation in land use planning and its imp
5.1. Government officials, Ig 5.1.1 Initiate and implement MNRT (WELead), | 3 years
communities and other conservation education visiting| PMO, RALG, LGAS
stakeholders made aware o| programme to local governmer| universities &
cheetah and wild dog aut horities, g funders
conservation within three ye institutions
5.1.2 Prepare and distribute | WD (lead), Funderg 2 years
conservation educational mate| NCAA, TAWIRI,
(posters, flyers and leaflets) TANAPA,
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5.1.3 Convene wildlife ecosyste
zones and National meetings t
raise awareness of cheetah an
wild dogonservation key
stakeholders

MNRT (lead),
TANAPA, NCAA,
TAWIRI, WD,
Conservation
NGO6b6 s

5 years

5.1.4 Promote presentation of
cheetah and wild dog conserva
issues in mass media (newspal
radio, TV)

MNRT (WBLead),
Funders,
TANAPA, NCAA,
TAWIRI

5 years

5.1.5 Develop and maintain ch
and wild dog information, educ
and communication material

MNRT (WBLead),
Funders,
TANAPA, NCAA,
TAWIRI,
Conservat

5 years

5.2. Land use planning for a
of cheetah and wild degjdent
and connecting ranges carri
out within five years

5.2.1 Identify cheetah and wild
conservation priority areas to b
incorporated into land use plan

MNRT (WDlead),
Ministry of Lands,
Housing and Huma
Settlements
Development
(NLUPC), LGAs

2 years

5.2.2 Prepare village land use
for priority areas for cheetah ar
wild dogs

MNRT (WBLead),
NLUPC, LGAs,
Funders,
Conservation
NGO6b6 s

2 years

5.2.3 Incorporate cheetah and
dog conservation needs in villa
land use plans

MNRT (WBLead),
LGAs,
TAWIRI

2 years

5.3. Identify and priorities
corridors, buffer zone and
dispersal areas for improvec
connectivity of cheetah and

5.3.1 Determine the spatial ext
corridors and dispersal areas
between resident, possible ang
unknown ranges

MNRT (WBLead),
NLUPC,

LGAs, Funders,
TAWIRI

3 years

dog ranges within 5 years

5.3.2 Determine threats, habita
guality, and the extent of suitak
habitat along corridors and aro
dispersal areas

MNRT (WELead),
LGAs,
Funders, TAWIRI

4 years

5.3.3 Develop and implement
legislative and enforcement
strategies for protection of

corridors and dispersal areas

MNRT (WBLead),
Funders

2 years

Theme 6. National planning

Objective 6. Promote the developmémipéerdentation of national conservation programmes for
and wild dogs, by government and other stakeholders

6.1 This national action plan
cheetah and wild dog

conservation endorsed and
implemented by the appropt

6.1.1 Identify and collate all the
wildlife conservation programm

MNRT (WBLead),
TANAPA,

NCAA, TAWIRI,
Funders

1 year

authorities wittiimeten years

6.1.2 Incorporate wild dog and
cheetah action plan into wildlifg
conservation programme

MNRT (WBLead),
TANAPA,

NCAA, TAWIRI,
Funders

2 years
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6.1.3 Identify a focal person (e
national coordinator) for folfppw
endorsement processes

MNRT (WBLead),
TAWIRI,
Funders

1 year
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Appendix II: Mlele forest reserve andes taken
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Appendix Ill: Rukwa game reserve and routes taken

D265 5 10 15 20
e m Kilometers
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Appendix IV: Daily time allocation to the wild dog research

Date Reserve Dist. (km)| Avg. speed Activity WD sighting
04/09/2021 Mlele BKZ - - CT placement No
05/09/2021 Mlele BKZ - - CT placement Yes
06/09/2021 Rungwa River FR 61.1 26.5 Exploration No
08/09/2021 Rungwa River FR 95.8 14.9 CT placement No
09/09/2021 Rungwa River FR - - Return to village No
19/09/2021 Mlele BKZ 142 30.1 CT removal No
20/09/2021 Mlele BKZ 230 23.2 CT removal No
24/09/2021 Rungwa River FR 179 26.6 CT removal No
25/09/2021 Mlele BKZ 108 30.8 Move to BKZ No
26/09/2021 Mlele BKZ 87.1 10.8 CT placement No
27/09/2021 MleleBKZ 84.7 13.3 CT placement No
28/09/2021 Mlele BKZ 115 19.3 CT placement No
29/09/2021 Rungwa River GR 115 17.1 Exploration No
30/09/2021 Rungwa River GR 95.9 174 Exploration No
07/10/2021 Lake Rukwa GR 147 18.7 CT placement No
08/10/2021 LakeRukwa GR 147 21 CT placement No
09/10/2021 Lake Rukwa GR 156 21.2 Return to village No
10/10/2021 Rungwa North OA 194 42.4 Exploration No
11/10/2021 Rungwa North OA 308 28.3 Exploration No
12/10/2021 Mlele BKZ 85 154 CT placement + spoors No
13/10/2021 Mlele BKZ 62.6 9.6 improve road No
15/10/2021 Mlele BKZ 103 37.3 CT placement + spoors No
16/10/2021 Mlele BKZ 152 20.9 CT placement + spoors No
17/10/2021 Mlele BKZ 214 29.2 Return to Inyonga No
18/10/2021 Mlele BKZ 185 23.3 CTplacement + spoors No
19/10/2021 Mlele BKZ 101 14.3 Research with veterinary | No
20/10/2021 Mlele BKZ 146 25.2 Research with veterinary | No
21/10/2021 Lost day Administrative tasks
22/10/2021 Lake Rukwa GR 197 32.8 Research with veterinary | Yes
23/10/2021 Lake Rukwa GR 125 18.7 Research with veterinary | No
24/10/2021 Lake Rukwa GR 141 21.8 Research with veterinary | No
25/10/2021 Lake Rukwa GR 133 17.8 Research with veterinary | Uncertain
26/10/2021 Lake Rukwa GR 143 26.9 Research witteterinary No
27/10/2021 Lake Rukwa GR 190 24.6 Research with veterinary | Yes
28/10/2021 Lake Rukwa GR 127 28.3 Research with veterinary | No
29/10/2021 Lost day Car reparation
30/10/2021 Lake Rukwa GR 162 18.1 Research with veterinary | No
08/11/2021 Lake Rukwa GR 223 22.3 Research with veterinary | No
09/11/2021 Lake Rukwa GR 164 17.8 Research with veterinary | No
10/11/2021 Lake Rukwa GR 252 35.1 Research with veterinary | No
11/11/2021 Lake Rukwa GR 211 24.1 Research witleterinary No
12/11/2021 LR GR + BKZ 283 37.6 Research with veterinary | No
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Appendix V: Camera trapping details in Mlele beekeeping zone

Location
Mlele FR

Mlele FR
Mlele FR

Mlele FR

Mlele FR
Mlele FR
Mlele FR
Mlele FR

Mlele FR
Mlele FR
Mlele FR

Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR

Mlele FR

Mlele FR
Mlele FR
Mlele FR

Mlele FR

Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR

Mlele FR

Mlele FR

Mlele FR
Mlele FR
Mlele FR

Mlele FR

Mlele FR
Mlele FR

Mlele FR
Mlele FR

Habitat ID
Open
woodland
Miombo 5
Mbuga 8
W(?opdelgnd 12
Unused den 13
Mbuga 15
Miombo 16
Miombo 18
W(?cf)delgnd &
Miombo 24
W(())cf)delgnd %3
Miombo 27
Miombo 31
Miombo 34
Miombo 43
Miombo 46
Miombo 7
Miombo 42
Miombo 1
waterpont 10
Miombo 11
Miombo 20
Miombo 22
Rone:(ti) l?ge;t tc 23
Miombo 32
Burned 19
Road 1.2

Forestedge 3
Forest edge 5.2

Miombo 5.2
Road & trail
crossing
Road next tc
water
Road next tc
river
Riverside 14
Den
(mangoose)
Road next tc
mbuga
Waterpoint 23.2

Road 27.2

Road next tc
mbuga
Riverside 29

7.2

10.2

12.2

19.2

22.2

27.3

Start
03/09/2021 10:12:1

03/09/2021 09:46:<
03/09/2021 08:36:£

03/09/2021 14:28:£

03/09/2021 12:37:<
03/09/2021 17:37:2
03/09/2021 14:16:£
03/09/20210:21:14

03/09/2021 09:30:1
03/09/2021 13:19:2
03/09/2021 19:00:1

03/09/2021 14:48:<
03/09/2021 16:18:4
03/09/2021 14:38:(
03/09/2021 10:51:C
03/09/2021 13:03:2
04/09/2021 10:22:1
04/09/2021 21:12:2
05/09/2021 08:36:<

05/09/2021 07:53:2

05/09/2021 13:23:<
05/09/2021 13:42:C
05/09/2021 09:31:<

05/09/2021 08:29:2

05/09/20216:02:10
05/09/2021 09:36:C
26/09/2021 09:52:<
26/09/2021 18:53:¢
26/09/2021 18:55:C
26/09/2021 18:55:C

26/09/2021 13:25:2

26/09/2021 11:58:£

26/09/2021 12:28:(
26/09/2021 08:06:1
26/09/2021 14:14:2

26/09/2021 12:48:(C

26/09/2021 14:42:1
26/09/20207:11:06

26/09/2021 14:17:¢
26/09/2021 09:02:<
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End
20/09/2021 12:56:2

20/09/2021 12:39:1
20/09/2021 11:48:4

19/09/2021 15:35:4

05/09/2021 12:32:C
19/09/2021 06:52:2
19/09/2021 15:23:Z
20/09/2021 12:18:1

20/09/2021 12:23:1
20/09/2021 14:39:4
20/09/20212:47:56

19/09/2021 15:49:4
19/09/2021 14:14:%
19/09/2021 03:10:2
19/09/2021 16:29:2
20/09/2021 14:29:4
20/09/2021 15:22:4
20/09/20213:31:32
19/09/2021 04:56:4

20/09/2021 08:53:1

20/09/2021 16:06:C
20/09/2021 15:56:C
20/09/2021 09:30:1

20/09/2021 08:30:1
20/09/2021 19:47:4

13/10/2021 11:41:%
12/10/2021 05:08:C
13/10/2021 17:18:Z
13/10/2021 17:18:Z

01/10/2021 21:19:2

05/10/2021 13:43:C

13/10/2021 09:21:£
13/10/2021 13:02:¢
13/10/2021 18:59:C

01/10/2021 12:16:£

13/10/2021 16:45:1
12/10/2021 18:05::

30/09/2021 19:56:C
13/10/2021 13:10:C

171

171
171

16.0

2.0
15.6
16.0
171

171
17.1
16.7

16.0
15.9
155
16.2
171
16.2
15.7
13.8

15.0

15.1
15.1
15.0

15.0
15.2

17.1
15.4
16.9
16.9

5.3

9.1

16.9
17.2
17.2

5.0

17.1
16.5

4.2
17.2

CT days Total pics.

114

237
378

357

2470
129
1014
59

102
25
75

387
126
1119
213
73
2319
114
59

996

429
75
348

513
186

1122
2919
2565
2165

2916

1523

10637
93
2757

1391

930
1536

1395
453

0

O O O O O O 0O O OO O O OO0 o o o o oo o o o oo o o o o o

o

o O o

o O O o o

Wild dog
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Mlele FR
Mlele FR
Mlele FR

Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR
Mlele FR

Mlele FR

Mlele FR

Mlele FR
Mlele FR
Mlele FR

Mlele FR

Mlele FR

Mlele FR
Mlele FR
Mlele FR
Mlele FR
TOTAL

Trails
crossing

Waterpoint

Road next tc
mbuga

Road
Den (hyena)

Road next tc
water

Waterpoint
Dry river
Road
Road

Miombo

Road next tc
water

Waterpoint
Road
Waterpoint
Waterpoint

Road

Road next tc
mbuga
Road & trail
crossing
Road next tc
mbuga
Waterpoint
Road next tc
water
Road next tc
water
Road next tc
mbuga
Waterpoint

Stolen
Stolen
Defective sd

32.2
46.2
8.2

24.2
11.2

13.2

15.2

43.2
13

16.2
17

13.3

15.3
24.3
23.3
43.3
16.3

25.2

7.3

27.4
29.2
13.4

10.3

22.3

46.3
1.4
16

26/09/20223:47:14
26/09/2021 11:24:¢
27/09/2021 13:04:1

27/09/2021 12:06:£
28/09/2021 08:34:C

28/09/2021 08:15:C

28/09/2021 10:53:<
28/09/2021 11:31:4
13/10/2021 11:51::
13/10/2021 10:11:1
14/10/2021 10:51:4

16/10/2021 10:28:Z

16/10/2021 12:45:2
16/10/2021 16:57::
17/10/2021 09:21:Z
17/10/2021 09:36:1
18/10/20211:57:26

18/10/2021 17:27:%

19/10/2021 13:26:1

19/10/2021 13:43:4
20/10/2021 07:52:1
31/10/2021 14:12:F

06/11/2021 15:44:¢

06/11/2021 16:56:4
06/11/2021 15:19:1

HESSO, Master in Life Sciences, Raimundo Pizarro Solar
Contribution to status assessftheiAfricarwild dog populationg/@stern Tanzania
Telemetry of Africsitd dogn the KatalRukwa ecosystem

13/10/2021 17:52:%
28/09/2021 14:00:1
16/10/2021 16:51:C

29/09/2021 11:41:1
04/10/2021 01:57:1

16/10/2021 08:52:1

10/10/2021 13:43:£
16/10/2021 13:14:1
06/11/2021 16:02:4
18/10/2021 09:25::
17/11/2021 09:32:4

31/10/2021 14:12:1

13/11/2021 13:19:1
13/11/2021 13:52:1
05/11/2021 18:53:C
13/11/2021 17:32:4
06/11/2021 15:50:&

06/11/2021 13:38:%

26/10/2021 22:20:C

06/11/2021 12:13:2
13/11/2021 08:21:£
13/11/2021 13:33:E

13/11/2021 17:27:%

13/11/2021 17:04:C
13/11/2021 17:03:C

16.8
2.1
19.2

2.0
5.7

18.0

12.1
18.1
24.2
5.0

33.9

15.2

28.0
27.9
19.4
27.3
19.2

18.8

7.4

17.9
24.0
13.0

7.1

7.0
7.1

967.1

5619
2846
306

2881
2805

2601

2172
207
282
981

1041

936

3777
1083
930
207
3717

942

2850

11736
150
1324

360

183
354

94255
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Appendix VI: Camera trapping details in Rungwa River FR and Lake Rukwa GR

Location

Rungwa River F
Rungwa River F
Rungwa River F
Rungwa River F
Rungwa River F
Rungwa River F
Rungwa River F
Rungwa River F
Rungwa River F
Rungwa River F
TOTAL

Lake Rukwa GF

Lake Rukwa GF
Lake Rukwa GF
Lake Rukwa GF
Lake Rukwa GF
Lake Rukwa GF
Lake Rukwa GF
Lake Rukwa GF
Lake Rukwa GF
Lake Rukwa GF
Lake Rukwa GF
TOTAL

Habitat ID
Miombo 14
Miombo 30
Miombo 29
Miombo 27
Miombo 17
Miombo 35
Miombo 26
Miombo 33
Miombo 10
Miombo 6
Tracl_< next
to river
Track 10
Track 12
Track 31
Track 31.2
Track 31.3
Track 33
Track 34
Track 34.2
Track 42
Track 42.2

Start

09/09/2021 09:06:2z
09/09/2021 09:28:42
09/09/2021 09:49:0C
09/09/20210:15:21

09/09/2021 10:40:04
09/09/2021 10:59:0C
09/09/2021 12:33:37
09/09/2021 12:51:0C
09/09/2021 13:07:2¢
09/09/2021 13:23:1¢

08/10/2021 16:05:1¢

08/11/2021 20:25:0¢4
08/11/2021 17:02:57
07/10/2021 16:52:04
24/10/2021 11:35:0¢
08/11/2021 17:44:1:
27/10/2021 18:04:11
07/10/2021 18:41:4¢
08/11/2021 18:55:0¢
07/10/2021 18:57:1¢€
24/10/2021 11:51:0¢
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End

14/09/2021 06:17:1
24/09/2021 17:38:2
24/09/2021 17:22:%
24/09/2021 17:00:C
24/09/2021 16:45:4
24/09/2021 16:21:4
24/09/2021 14:43:C
24/09/2021 14:34:1
24/09/2021 14:19:4
24/09/20214:11:47

11/10/2021 18:25:1

11/11/2021 18:10:%
11/11/2021 17:30:4
23/10/2021 16:45:C
27/10/2021 12:19:C
11/11/2021 17:56:%
31/10/2021 07:08:1
09/10/2021 11:18:2
11/11/2021 18:26:1
23/10/2021 16:29:E
11/11/2021 10:15:1

CT
days

4.9

15.3
15.3
15.3
15.3
15.2
15.1
151
15.1
15.0

141.5

3.1

2.9
3.0
16.0
3.0
3.0
3.5
17
3.0
15.9
17.9
73.1

Total
piCS.

2845
243
43
1719
225
160
1609
19
382
39
7284

2887

42
147
534

66

1455
153
11316
164
1980
375
19119

Wild
dogs
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Appendix : Systematic camera trap gridd/ilele beekeeping zone

D255 10 15 20 '
ey Kilometers
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Appendix WI: Camera trap locations in Rungwa River FR and Lake Rukwa GR
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