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SPONSORS FOR THE 13TH TAWIRI SCIENTIFIC CONFERENCE
06TH - 08TH DECEMBER 2021
Wildlife Division (WD)

Administratively, the wildlife sector has divided its mandates into Central
and Local Governments. The Central Government includes ministries,
executive agencies, NCAA, TANAPA Parastatal organization and independent
departments, while the Local Government includes District Councils, Wards and
Village Councils. The role of Central Governments is to provide a clear national
policy and regulatory framework to stimulate and promote the participation
of various stakeholders in the implementation of policy, manage core wildlife
protected areas and provide professional standards and technical assistance in
conservation and utilization of resources.
Contact us; Director of Wildlife, P.O. Box 1351, Mtumba City, Dodoma | Email:
dw@maliasili.go.tz | Tel: +255 (26) 232 15 68
Web:www.maliasili.go.tz

United Nations
Environment Programme
(UNEP)

UNEP is a global authority that sets the environmental agenda, promotes
the coherent implementation of the environmental dimension of sustainable
development within the United Nations system and serves as an authoritative
advocate for the global environment.
Contact Us: P.O Box 9182 UN House, 182 Mzinga Way, Off Msasani Road
Oysterbay, Dar es Salaam, Tanzania | Email: info.untz@one.un.org |
Tel: +255 22 219 9200/209: Fax: +255 22 266 8749

USAID TANZANIA

The U.S. Government is Tanzania’s largest bilateral donor. USAID collaborates
with the people of Tanzania to achieve the nation’s development goals as outlined
in the USAID Tanzania Country Development Cooperation Strategy.
Contact: 686 Old Bagamoyo Road, Msasani. P.O Box 9130, Dar es Salaam,
Tanzania; Phone: +255 22 229 4490: Fax: +255 22 266 8421

OTTERLO BUSINESS
CORPORATION (OBC)

Otterlo Business Corporation (OBC) is a foreign company with a mission of
conducting tourist hunting, sustainable wildlife conservation, infrastructure
improvement and community development in villages surrounding the hunting
area. OBC supports the Tanzania Government initiative towards the protection
of wildlife resources, through the provision of anti-poaching equipment for
strengthening the patrolling activities.
Contact OBC at Kanisa Road Plot 84-Arusha: Tel: +255 27 254 578 | Email:
otterlo@habari.co.tz

WWF Tanzania

World Wide Fund (WWF) for Nature Tanzania (WWF Tanzania) is a locally
registered non-governmental conservation organization; an affiliate of the WorldWide Fund for Nature International (WWF). WWF has worked in Tanzania since
1962 striving to conserve wildlife and reduce human impact on the environment.
From 2000, WWF TCO projects and programmes evolved to focus on integrated
conservation and social development (livelihood) approach, Community-based
natural resources management (CBNRM) and Landscape/ seascape planning.
Contacts: Plot No. 252 Kiko Street Mikocheni Dar es Salaam;
P. O. Box 63117, Tanzania, Tel; +25522 270 0077; Website: www.panda.org

Tanzania People &
Wildlife (TPW)

TPW protects wildlife, invests in people, and restores balance to Africa’s vital
ecosystems through effective conservation action, applied science, and collective
impact. We envision a world where Africa’s people and wildlife coexist and
thrive in vibrant, healthy landscapes.
Contacts: P.O. Box 11306 Arusha, Tanzania | Email: XXX
www.tanzaniapeoplewildlife.org,
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Arusha International
Is the leading conference venue in Tanzania 100% owned by the Government of
Conference Centre (AICC) Tanzania; with a total of 10 meeting rooms that cater for conferences, workshops,
seminars, and committee meetings, with a seating capacity of 10 to 1000
delegates. Most of these rooms are equipped with Simultaneous Interpretation
Systems (SIS) which can handle up to 12 languages.
Contacts: Barabara ya Afrika Mashariki; P.O Box 3081; Arusha Tanzania;
Tel: +255 (0)27-2050 181;Fax:+255 (0)27-2050 201; Email:md@aicc.co.tz
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GRUMETI FUND

The Grumeti Fund is a non-profit organization carrying out wildlife conservation
and community development work in the western corridor of the Serengeti
ecosystem in Tanzania. The mission of the Grumeti Fund is to collaboratively
contribute to the conservation of the Serengeti ecosystem and the upliftment
of local communities. Through active conservation Management, collaboration
with local communities, technological innovations and the deployment of welltrained boots-on-the-ground, Grumet Fund is affecting tangible change and
sustainable results.
Contact: Western corridor of the Serengeti, Mara Region, Tanzania;
Phone: (+255) 28 262 2074: Email: info@grumetifund.org

The African Wildlife
Foundation (AWF)

Is the primary advocate for the protection of wildlife and wild lands as an
essential part of a modern and prosperous Africa. AWF embraces an integrated
landscape approach designed to enhance conservation and the management
of protected areas, fight illegal wildlife trade, protect water catchments, build
African conservation leadership, restore traditional wildlife corridors and
improve livelihoods.
Contact: Manyara Ranch P.O Box 16749, Arusha, Tanzania;
Tel: +255 754826255; africanwildlife@awf.org: Website: www.awf.org

The Ngorongoro
Conservation Area
Authority (NCAA)

Is a multiple land-use area and has global importance for biodiversity conservation
due to the presence of globally threatened species, and the annual migration
of wildebeest. Extensive archaeological research has yielded a long sequence
of evidence of human evolution and human-environment dynamics, including
early hominid footprints dating back 3.6 million years. The NCA is listed as an
international Biosphere Reserve, inscribed as a UNESCO World Heritage Site
boasting a remarkable blend of wildlife, archaeology, geography and people.
Contact: Email: cc@ncaa.go.tz; www.ncaa.go.tz

Tanzania Wildlife
Management Authority
(TAWA)

Tanzania Wildlife Management Authority (TAWA), under the Ministry of Natural
Resources and Tourism, is an autonomous public institution, responsible for
undertaking administration and sustainable Management of Wildlife and other
biodiversity resources outside National Parks and Ngorongoro Conservation
Area. All Game Reserves, Game Controlled Areas and Open Areas, comprising
of a total area of 169,553 km2
Contact: TAFORI Building, P.O.Box 2658: Morogoro; Email: cc@tawa.go.tz:
www.tawa.go.tz

The JANE GOODALL
INSTITUTE TANZANIA
(JGI)

JGI is a not-for-profit organization registered in Tanzania. JGI operates three main
projects in the country:- implements a long-standing chimpanzee and baboon
research known as Gombe Stream Research Center (GSRC) since 1960 (for
chimpanzee research in Gombe National Park ) Secondary to wildlife research
is the Landscape Conservation in Western Tanzania (LCWT/TACARE), and a
youth environmental education project known as Roots and Shoots (R&S) that
provides youth forums for learning and acting on conservation by addressing
people, animals and forests. R&S targets school youths by establishing
environmental clubs and provides the opportunity for hands-on training.
Contacts in Tanzania: Phone: +255 22 277 5236
Website: www.janegoodall.org
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BaseCamp Research
(BCR)

BCR is a scientific research company based in London, UK. We are an
international team who believe that nature has already designed the solutions to
our planet’s greatest challenges – our aim as a company is to study our planet’s
biodiversity to discover these new, biology-based solutions for a wide range
of sustainable industries. To do this, we partner with biodiversity hotspots all
around the world and provide them with a fair & equitable way to share their
environmental genomic data with biotechnology researchers. We are proud to
partner with some of the world’s greatest biodiversity reserves and also with
some of the world’s leading researchers in sustainable, biology based solutions.
If you are interested in learning more about the power of DNA analysis
technologies or contributing towards scientific discovery globally, please visit
www.basecamp-research.com or email our Biodiversity Partnerships Manager;
Bupe Mwambingu bupe@basecamp-research.com.

Tanzania Forest Services
Agency (TFS)

Tanzania Forest Services Agency (TFS) is a semi-autonomous government
Executive Agency. The Agency is mandated to sustainably undertake
conservation, development and utilization of national forest and bee resources
so that they contribute to the social, economic, ecological and cultural needs of
present and future generations. The specific role and responsibilities of TFS are
designed towards achieving efficient and effective management of forest and bee
resources, promoting the potential for the continuous improvement of the quality
and value for money on the delivery of public services.
Contact: Box 40832 , Nyerere Road-Mpingo house, Dar.es Salaam-Tanzania:
Tel: +255 22 2864249: Email: mpingo@tfs.go.tz: www.tfs.go.tz

OIKOS EASTAFRICA

Istituto Oikos and Oikos East Africa are two partner organizations that promote
the protection of biodiversity and the sustainable use of natural resources as
tools to fight against poverty. By conserving nature we guarantee health and
wellness to current and future generations, boost the economic independence of
vulnerable communities and tackle climate change.
Contact: Haile Selassie Road, plot 165, House N 12; P.O. Box 1908 Arusha,
Tanzania; +255 (0) 787 450 035; contact@oikosea.org; http://oikosea.co.tz/

Mpingo Conservation &
Development Initiatives
(MCDI

Mpingo Conservation & Development Initiative (MCDI), was founded in
the belief that mpingo and other hardwood trees offer a unique opportunity
for integrated conservation and rural development across large areas of their
native habitat in Tanzania and Mozambique. The aim is to use these trees as
an economic tool to advance the conservation of miombo woodlands and East
African coastal forests. Community-based Forest Conservation contributes to
government confer from taxes generated through timber trade.
Contact: P.O Box 425, Kilwa Masoko, Tanzania;
Telephone: +255 (0) 23 201 3093; Mobile Phone: +255 (0)620 581 938; Email:
enquiries@mpingoconservation.com

College of African Wildlife The College of African Wildlife Management (CAWM), Mweka is the
Management (CAWM)
leading institution in professional and technical training in Wildlife and
Tourism Management. The College is registered and recognized as a Centre
of Excellence by the East African Community (EAC) and Southern African
Development Community (SADC). Aims at providing the highest standards of
technical training by engaging a global community and undertaking research and
consultancies to meet the needs of wildlife and tourism management in Africa.
Contact: Email: mweka@mwekawildlife.ac.tz, Tel: (+255) 692 883 333,
Fax: +255) 766 883 333

The 13th TAWIRI Scientific Conference

iii

Tanzania Broadcasting
Corporation (TBC1)

Tanzania Broadcasting Corporation (TBC1) strives to be a truly Public
Broadcaster that is accountable to the public through its programmes that are
characterized as follows: Broadcast throughout the Nation Broadcasting quality
programmes with universal appeal, Broadcast impartial programmes Accessible
to all citizens regardless of their ideology, religion, class or physical disability,
Funded mostly by users.
Contact: P.O.Box 9191, Dar es Salaam; Tel: +255 222 2860760:
Email: info@tbcorp.org.

United Asia Group
(UAG)

United Asia Group (UAG) is passionate about property and has been making
significant contributions to Melbourne’s built environment since 1995. UAG is
committed to excellence in the design and development of high-quality luxury
projects. In recent years the shift into multi-unit high rise buildings has led to
UAG being recognized as a developer that is synonymous with quality and
luxury.
Contacts: 881A High St, Armadale VIC 3143, Australia; T: +61 3 9818 8818, F:
+61 3 9826 6619; E: admin@uaggroup.com.au:
http://www.uaggroup.com.au/

Frankfurt Zoological
Society (FZS)

The Frankfurt Zoological Society (FZS) is an international conservation
organization. The common goal is the conservation of wildlife and wilderness.
They support partners practically, unbureaucratically, and for the long term. In
Tanzania, FZS works with The Ministry of Natural Resources and Tourism to
support conservation of the Serengeti National Park, Mahale National Park and
Nyerere National Park.
Contacts: Post Office box: 14935, Arusha, Tanzania; Tel:+255 (27) 254 6688

The Nature Conservancy
(TNC)

The Nature Conservancy (TNC) is a global environmental nonprofit working to
create a world where people and nature can thrive. Founded in the U.S. through
grassroots action in 1951, The Nature Conservancy has grown to become one
of the most effective and wide-reaching environmental organizations in the
world. TNC aims at conserving the lands and waters on which all life depends.
To achieve this, they boldly address the biodiversity and climate crises over the
next decade, by maximizing the ability to affect change between now and 2030,
which can shape a brighter future for people and the planet.
Contact: Plot # 16002 Mawalla Street, Arusha; P.O. Box 13265 Arusha,
Tanzania, Phone: +255739979681; https://www.nature.org/

Mount Meru Hotel

Is an oasis of tranquillity on Tanzania’s gateway to major tour tourist destinations.
The property offers uninterrupted views of Mount Meru, the second-highest
mountain in Tanzania, after Mount Kilimanjaro and pristine landscaped private
gardens overlooking the Golf Club. The Mount Meru Hotel is located only 45
minutes drive from Kilimanjaro International Airport (JRO), 20 minutes from
Arusha Airport (ARK) and a 10-minute walk from the Arusha International
Conference Center (AICC), the historical Arusha Clock Tower, the German
Boma and the Maasai Market Curios and Crafts.
Contacts: telephone: +255 27 297 0256 | info@mountmeruhotel.co.tz
https://www.mountmeruhotel.co.tz/
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GRAN MELIA HOTELS

An oasis within Arusha set out on 18 acres of beautiful landscaped coffee and
tea plantations. Spectacular views of Mount Meru. A river runs through the
property and there are several natural springs. A herb and vegetable garden is
hidden between the plantations. Its ideal location makes it the perfect base for
discovering the untamed natural beauty of Tanzania on safari.
Contacts: Phone: +255 746 982 400; Email: gran.melia.arusha@melia.com;
www.melia.com/en/hotels/tanzania/arusha

Tanzania Association of
Tour Operators (TATO)

The Tanzania Association of Tour Operators (TATO) represents over 256 tour
operators in the United Republic of Tanzania. It aims at providing a common
and comprehensive position of the tourism industry in its relations with the
Government and its institutions in matters related to the formulation of tourism
policy, plans, and programs. TATO also aims at establishing and maintaining
high quality and standards amongst its members. For safari and unique tourism
experience in Tanzania kindly, contact TATO for recommendations.
Contact: P.O. Box 6162, Arusha Tanzania, Tel: +255 2504188;
Email:info@tatotz.org; sirili@tatotz.org

Asilia Safaris

Asilia Africa is one of East Africa’s long-standing safari companies. The “Asilia”
means ‘genuine’ or ‘authentic’ in Swahili, Have built a reputation for incredible
safari experiences and unwavering commitment to empowering both people
and nature alike in the region. Choosing Asilia for your safari holiday, you will
be supporting conservation initiatives and improvement of local community
livelihoods across some the East Africa’s crucial wilderness areas.
Cantact: Arusha office, Tanzania: Tel: +255 736 500 515:
Burka Estate, Plot # 175, Olasiti Village, Arusha, Tanzania:
https://www.asiliaafrica.com/

GADGETRONIX.NET

Gadgetronix.Net is part of a renowned group of companies from Tanzania. It
represents several well-recognized international companies in the pursuit of
developing, testing and promoting clean energy technologies and their other
services to empower individual Gadgetronix
Contact: Old NSSF, Behind Manjis Metropole, PO BOX 1116, Arusha,
Tanzania. Tel. +255 677 007 111; +255 622 007 173 / +255 622 007 180: email:
info@blink.co.tz

NEMC

National Environment Management Council (NEMC) was established with a
broad mandate in response to the national need for such an institution to oversee
environmental management issues and also implement the resolutions of the
Stockholm conference (1972), which called upon all nations to establish and
strengthen national environmental Councils to advise governments and the
international community on environmental issues
Contact: Regent Estate Plot No. 29/30, Tel: +255 22 2774852;
Email: dg@nemc.or.tz; www: nemc.or.tz

Tanzania Natural
Resource Forum (TNRF)

Tanzania Natural Resource Forum (TNRF’s) mission is to bring together diverse
stakeholders and improve communication and understanding between them to
secure consensus and better management of natural resources so that people can
make a living and the resources are protected and made sustainable.
Contact: PO Box 15605, Arusha; physical address: Plot No.10, Corridor,
Arusha, Phone: +255 747 158 888; Email: info@tnrf.org
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Bush2Base
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Bush2Base.org is a non-profit, organization dedicated to bringing the rigors of
scientific inquiry to the challenges of human-animal-environment health and
well-being in resource-limited settings. B2B’s mission is to bring the rigors of
scientific inquiry to bear on the challenges of animal, human and environmental
health and well-being in resource-limited settings. The vision is to innovate new
models and methodologies to strengthen host country capacities for sustainable
change in the most impoverished and remote areas of Africa
Contact: .Box 8154 Moshi-Tanzania; http://www.bush2base.org/contact/

The World Bank
(REGROW)

The World Bank supports Tanzania’s growth through policy analysis, grants,
and credits, with a focus on infrastructure and the private sector. The world bank
has recently supported Tanzania in the implementation of the Resilient Natural
Resource Management for Tourism and Growth (REGROW). The Project aims
at improving management of natural resources and tourism assets in priority
areas of Southern Tanzania and to increase access to alternative livelihood
activities for targeted communities
Contact; Mirambo Building, 50 Mirambo St, Dar es Salaam;
Phone: 0786 587 892; https://www.worldbank.org/en/country/tanzania

The Serengeti Wild Dog
Conservation Project

The Serengeti Wild Dog Conservation Project, run by the Tanzanian Wildlife
Research Institute (TAWIRI) is working to mitigate this human-wild dog conflict
and ensure the future health of wild dog populations in the greater Serengeti
ecosystem. The guardians help their communities know where the dogs are so
they can avoid them. This helps communities to realize the value of wild dogs
and learn about better livestock keeping techniques to reduce the potential for
conflict. This program has reduced human-wildlife conflict and gives benefits to
both the communities and the conservation of wild dogs.
Contacts: Box 661, Arusha, Tel: +255 734 094646,
Email: barua@tawiri.or.tz

NOMAD TANZANIA
TRUST

Nomad was founded on the belief that for us to make a meaningful contribution
to the conservation of our wildlife, we must also take care of the needs of our
people, making sure that it is them that feel the benefit from keeping wild places
safe. The Nomad Trust is involved in a plethora of conservation projects. One, in
particular, is the Nature Conservancy’s Tuungane Project, an integrated approach
to promoting a healthier human/wildlife harmony in the Lake Tanganyika area.
The project aims to strengthen the functioning of the system through improving
governance, healthcare and education, creating sustainable fisheries and forest
management plans and diversifying livelihoods.
Contacts: https://www.nomad-tanzania.com/: info@nomad-tanzania.com;
Tel: +255 787 595908.
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Foreword by the Director General, Tanzania Wildlife Research Institute
(TAWIRI)
Dr. Eblate E. Mjingo
To our esteemed conference participants, on behalf of
TAWIRI Management and the entire TAWIRI family, I
am honoured to welcome you to the 13th TAWIRI
Scientific Conference which will be held at Arusha
International Conference Center from 6th – 8th December
2021. TAWIRI Scientific Conferences are Biennial
events that aim at bringing together prominent and
upcoming
wildlife
scientists,
conservationists,
development partners, policymakers, private sectors and
the public from across the world to exchange information
and experience on wildlife research and conservation.
Research findings presented during the conference is one
of the ways by which TAWIRI avails scientific information to stakeholders who are charged
with the responsibility for conserving our wildlife resources. Themes have been changing in
each conference to reflect the status quo and prerequisites for wildlife conservation. This year
the overarching conference theme is “Wildlife Research for Enhanced Biodiversity
Conservation and Livelihood Improvement”. As aforementioned, the theme has been drawn
to reflect the current global biodiversity challenges focusing on the Sustainable Development
Goals and national development priorities among others. TAWIRI believe that scientific
information has been the backbone of the country’s success story in wildlife conservation.
Thus, more scientific information is needed to realize the future of our biodiversity richness
and its role in supporting people’s livelihoods and contributing towards the country’s economic
growth.
Organizing a conference such as this is expensive and needs more resources and support from
all partners. In this, let me take this opportunity to extend my sincere gratitude to all who
played a significant role in support, planning and making this conference happen despite the
current global challenge of the COVID-19 pandemic. Special thanks to the Ministry of Natural
Resources and Tourism, Organizing Committee, Keynote speakers, all presenters, conference
sponsors, international organizations, service providers, media and conference participants,
your support had made the conference a successful event this year.
I believe that this conference will be a memorable event for you, and you will explore
important information, provide recommendations and advice towards sustainable biodiversity
conservation and for improvement of livelihood but also it will increase your network.
On behalf of TAWIRI Management, I am humbly welcoming you and wishing you successful
participation in the 13th TAWIRI Scientific Conference.

Dr Eblate E. Mjingo
DIRECTOR GENERAL
The 13th TAWIRI Scientific Conference
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MESSAGE FROM THE ORGANIZING COMMITTEE
The organizing committee of the 13th TAWIRI Scientific Conference is humbly welcoming
you to this unique scientific platform that has brought scientists and conservationists from
all over the world. The platform brings together a wide range of scientists, policymakers,
conservationists, development partners, NGO representatives and Civil Society
representatives to present their research findings so that management of natural resources
can be based on sound scientific information at the national and international levels. During
the conference, there will be oral and poster scientific presentations as well as organized
workshops, seminars, round table discussions and exhibition of research activities that aim
at addressing the main conference theme and sub-themes. The conference presentations
will address current wildlife conservation challenges and propose solutions and mitigations
especially issues of population growth that is coupled with increased demand of land for
cultivation, settlement, mining, infrastructure development and grazing influx of livestock
in protected areas as well as the impacts of climate change. Moreover, recommendations
generated from this conference are expected not only to improve and safeguard biodiversity
resources but also to devise a way on how better communities can rationally and sustainably
utilize ecosystems services.
Following the COVID-19 pandemics, on behalf of the TAWIRI Board, Management and staff,
the Organizing Committee of the 13th TAWIRI Scientific Conference is humbly requesting
each participant to observe all the prevention measures as advised. We are honoured and
pleased to have you and we appreciate each one of you for the support given and for being
ready to join us at this important conference,
“KARIBUNI SANA”.
Organizing committee members
1. Dr. Alex Lobora		
2. Mr. Hillary Mushi		
3. Dr. Janemary Ntalwila
4. Ms. Cecilia Leweri		
5. Mr. Mwita Machoke		
6. Dr. Edward Kohi		
7. Mr. Daniel Wanna		
8. Mr. Noel Alfred		
9. Mr. Emmanuel David 		
10. Dr. Jerome Kimaro 		
11. Dr. Stephen Nindi		
12. Dr. Emmanuel Masenga
13. Ms.Neema Kilimba		
14. Ms. Anna Mchani		
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Chairperson
Vice-Chairperson
Secretary
Deputy Secretary
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
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THE 13TH TAWIRI SCIENTIFIC CONFERENCE,
06TH - 08TH DECEMBER, 2021
THEME: “WILDLIFE RESEARCH FOR ENHANCED BIODIVERSITY
CONSERVATION AND LIVELIHOOD IMPROVEMENT”

GENERAL INFORMATION
Venue and Dates
The 13th TAWIRI Scientific Conference takes place
in Arusha
International Conference Center (AICC), Tanzania
along the East African Road, from 6th – 8th December
2021.
Contact Address
Tanzania Wildlife Research Institute
Njiro, Arusha.
Phone: + 255 27 2549571 /2548240
Fax:
+255 (27) 2548240
Email: barua@tawiri.or.tz
Website: http://www.tawiri.or.tz
Mobile Phone Policy
Delegates are advised to put their mobile phones
either on silent mode or switched off during all
Conference sessions.
Language
The official language of the Conference is English.
English-Swahili translation will also be available
for some presentations.
Conference registration hours
Sunday, 05th Dec. 2021:		
Monday, 06th Dec.2021:		
Tuesday, 07th Dec. 2021:		
Wednesday, 08th Dec. 2021:

10:00 – 17:00
07:30 – 17:00
07:30 – 17:00
07:30 – 13:00

Entry requirement
A valid passport, most visitors to Tanzania require
a visa to enter the country. Three-month singleentry tourist visas are available at Tanzanian
Embassies in your country. For more information
visit www.tanzaniatourism.go.tz
Lost and Found
For lost and found personal belongings, please
contact the Information Desk at the registration
area.
The 13th TAWIRI Scientific Conference

Name badge
Your name badge is your entrance ticket to all
sessions. Please, always remember to wear your
badge throughout the conference. Participants
without name badges will be denied access to
conference rooms/sessions. If you lose your badge,
a new one will be provided against proof of your
original registration.
WiFi/Internet connections
Special sites for conference delegates to access
interment services will be set. Participants will
be informed of WiFi access points during the
conference.
COVID-19 Travel advisory No.8 of 13 September,
2021
All travellers including Tanzanians and returning
residents will be required to present a negative
COVID-19 test certificate upon arrival. You also
be required to fill the online Traveler’s health
Surveillance form available at https://afyamsafiri.
moh.go.tz for Tanzania mainland and if travelling to
Zanzibar https://healthtravelznz.mohz.go.tz, within
24 hours before arrival to the United Republic of
Tanzania.
The only accepted test is Real-Time Reverse
Transcription Polymerase Chain Reaction (RTPRC) testing or Nucleic Acid Amplification
Tests (NAATs) done at a nationally accredited or
approved laboratory using sample tested within 96
hours of departure to United Republic of Tanzania.
All travellers, whether foreigners or returning
residents arriving from countries experiencing
variants of concern/variants of interests, highest
number of COVID-19 cases based on WHO
epidemiological updates or those who have
travelled through those countries in the 14 days
regardless of routes taken shall be subjected to
rapid tests at points of Entry at their costs. The
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cost for COVID-19 rapid test shall be 10 USD or
TZS 23,000.00 nonrefundable testing fees applies
to travellers arriving in Tanzania Mainland by air
or Marine Vessels. For Zanzibar, the cost for a
rapid test shall be 25 USD or equivalent to TZS
58,000.00. The updated list of countries for the
Rapid Antigen Test is available at the https://www.
moh.go.tz website or Points of entry.
Travellers to Mainland Tanzania are advised to pay
for COVID-19 rapid test online to avoid unnecessary
queue upon arrival through an automatically
generated control number obtained after filling
online Traveller’s Health Surveillance Form and for
Zanzibar through https://zanzibarcovidtesting.co.tz
Children aged 5 years and below, Travellers in
transit, Aircraft crew are exempted from both RTPCR certificate and COVID-19 Rapid Antigen Test.
Travellers with positive COVID-19 Rapid Antigen
Test shall be allowed to isolate themselves at
their residencies for 14 days or more until they
test negative using the RT-PCR test and will be
subjected to strict surveillance procedures.
Lunch and Coffee Breaks
Lunch and coffee/tea is included in the registration
fee and will be served daily in the conference area.
Registration and conference payment
All participants are required to register and receive
their conference materials at the reception. On
a desk, registration will start on Sunday 5th
December 2021 from 10:00 to 17:00hrs. To avoid
unnecessary delays on Monday 6th December 2021,
participants are requested to register a day before.
You are kindly advised to wear a uniform to be
provided during registration on the first day of the
conference.
Important: All participants are reminded to pay
participation/registration fees before conference
dates to avoid inconveniences and to allow smooth
preparation of their materials. For payment as a
control number through conference@tawiri.or.tz
Climate and Dress
The weather in Arusha during this time of the year
is usually sunny with temperatures around 22-28oC.
An umbrella might be useful as showers may occur.
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The dressing code will be Conference T-shirts,
informal/casual throughout the conference.
Time Zone
The timezone in Arusha is GMT +3 Hours.
Banking
Banks and bureau de change are available at Airport
and all banks and all major towns. Banks are open
from Monday-Friday 8:30 to 15:00hrs, Saturdays
8:30 to 13:30. Kindly note that banks are closed
on Sunday and public holidays, except for those at
major shopping malls and centres. Several ATMs
with multinational financial services are available
in Arusha, some are located near the conference
venue-AICC.
Electricity current
The voltage in Tanzania is 220 volts AC 50Hz.
Security
Tanzania is a safe country to travel to, people are
warm-hearted and generous, always eager to help
visitors to satisfy their needs and get the most out of
their stay in Tanzania. Tanzania is politically stable.
Like in all other countries reasonable precautions
should still be taken, avoid walking alone at night,
and lock your valuables in hotels safe.
Kilimanjaro International Airport
Is located 40 km from Arusha town, it takes about
one hour to reach by car. Facilities available include
curio shops, bars, and restaurants. Shuttle bus
services to Airport, Arusha city and Moshi town
run regularly. Taxis are also available at reasonable
prices.
Accommodation
Arusha city is endowed with several
accommodation places ranging from five-star
hotels to homestay apartments. Bookings can be
done through the Internet.
Mount Meru Hotel
Located in Arusha, an oasis of tranquility on
Tanzania’s gateway to major tour tourist destinations
regardless of the season, the hotel comprises 178
well-appointed guest rooms and suites, 2 restaurants,
2 bars, 24-hour In-Room Dining service, an outdoor
swimming pool and a well-equipped gymnasium.
The property offers uninterrupted views of Mount
Meru, the second-highest mountain in Tanzania,
The 13th TAWIRI Scientific Conference

after Mount Kilimanjaro and pristine landscaped
private gardens overlooking the Golf Club. The
Mount Meru Hotel is located only 45 minutes drive
from Kilimanjaro International Airport (JRO),
20 minutes from Arusha Airport (ARK) and a
10-minute walk from the Arusha International
Conference Center (AICC), the historical Arusha
Clock Tower, the German Boma and the Maasai
Market Curios and Crafts.
All necessary safety for COVID-19 is adhered to
and guarantee safety for customers.
Contacts
Telephone: +255 27 297 0256 | Fax: +255 27 297
0267 | info@mountmeruhotel.co.tz
https://www.mountmeruhotel.co.tz/
Special rates will be offered for TAWIRI Conference
participants for help kindly contact the organizing
committee at conference@tawiri.co.tz
Gran Melia Hotel
An oasis within Arusha set out on 18 acres of beautiful
landscaped coffee and tea plantations. Spectacular
views of Mount Meru. A river runs through the
property and there are several natural springs. A
herb and vegetable garden is hidden between the
plantations. A state-of-the-art conference centre,
ideal for business groups. Pamper yourself in our
beautiful spa or relax in our heated outdoor pool
where you will feel rejuvenated and ready for
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your once-in-a-lifetime safari experience. Its ideal
location makes it the perfect base for discovering
the untamed natural beauty of Tanzania on safari
Due to the Covid-19, the hotel operations have been
adapted to guarantee safety for our customers and
compliance with regulations. Additional cleaning
and hygiene measures have been implemented and
some procedures and spaces have been adjusted.
Contacts:
Telephone +255 746 982 400.
Email: gran.melia.arusha@melia.com
https://www.melia.com/en/hotels/tanzania/arusha/
gran-melia-arusha/index.htm
Safari and unique tourism experience in
Tanzania
The Tanzania Association of Tour Operators
(TATO) represents over 256 tour operators in the
United Republic of Tanzania. It aims at providing a
common and comprehensive position of the tourism
industry in its relations with the Government and
its institutions in matters related to the formulation
of tourism policy, plans, and programs. TATO also
aims at establishing and maintaining high quality
and standards amongst its members.
For safari and unique tourism experience in Tanzania
kindly, contact TATO for recommendations.
P. O. Box 6162, Arusha Tanzania
Tel: +255 2504188
Email:info@tatotz.org; sirili@tatotz.org
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THE 13TH TAWIRI SCIENTIFIC CONFERENCE,
GENERAL PROGRAMME 06th-08th DECEMBER 2021
PARTICIPANTS REGISTRATION-SUNDAY
DATE
5/12/2021

TIME
10:00-17:00

VENUE
AICC- On desk
registration and other
logistics

Participants Registration

DAY ONE-MONDAY
8:00 – 9:00

9:00-10:30

10:31-11:00
6/12/2021

11:10-11:45

Registration, Exhibition Visitation and housekeeping
SIMBA HALL

TAUSI HALL

OLDONYOLENGAI
HALL

OPENING
CEREMONY
MINISTER-MNRT

-

-

Parallel
session 2

Parallel session 3

Parallel
session 2

Parallel session 3

Seminar 1

Round Table Discussion
2

HEALTH BREAK
Plenary session:Paper 1
Dr Simon Mduma

11:50 – 13:11
13:11 – 14:00
14:00-14:45

Parallel session 1
LUNCH BREAK
Plenary session:Paper 2
Prof. Salome Misana

14:50 – 16:30
17:31-17:00

HEALTH BREAK

17:01 – 18:00

Round Table
discussion 1

19:00-21:00

4

Parallel session 1

EVENING GATHERING AND NETWORKING

The 13th TAWIRI Scientific Conference

DAY TWO-TUESDAY
8:30 – 9:15

Plenary session:Paper 3
Prof. Noah Sitati

9:20- 10:40

Parallel session 4

10:41 – 11:00

HEALTH BREAK

7/12/2021 11:00 – 13:00

Parallel session 4

13:00 – 14:00

14:00-14:45

14:50 – 16:30

Parallel
session 5

Parallel session 6

Parallel
session 5

Parallel session 6

Parallel
session 5

Parallel session 6

LUNCH BREAK
Plenary session:Paper 4
Prof. Abiud
Kaswamila
Parallel session 4

16:31-17:30

POSTER PRESENTATIONS

16:31-17:00

HEALTH BREAK

17:00-18:20

Seminar 2

Round Table
Discussion 3

Round Discussion 4

DAY THREE-WEDNESDAY

8/12/2021

8:30 – 09:15

Plenary session:Paper 5
Prof. Sam Maghimbi

09:20– 10:40

Parallel session 7

10:41 – 11:00

HEALTH BREAK

11:00 – 13:00

Parallel session 7

Parallel
session 8

Parallel session 9

Parallel
session 8

Parallel session 9

Parallel
session 8

Parallel session 9

-

-

13:00 14:00

LUNCH BREAK

14:00-15:40

Parallel session 7

15:41 – 16:00

Key Message Director
of Research-TAWIRI

16:01 – 16:20

HEALTH BREAK

16:21-16:30

RESOLUTIONS

16:31-17:00

CLOSING REMARKS: PERMANENT SECRETARY MNRT

The 13th TAWIRI Scientific Conference
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DAILY PROGRAMME
PRE-CONFERENCE EVENTS SUNDAY 5TH DECEMBER
2021
Time

Activity /Symposium

Location/Venue

Responsible

10:00-17:00

Participants arriving &
Registration

AICC – Reception
registration desk

Organizing
Committee

DAY ONE MONDAY 6TH DECEMBER 2021
EVENTS/PRESENTATIONS: SIMBA CONFERENCE HALL
S/N

Time

Event/Paper

Responsible

i)

07:00 –08:30

Registration &
Logistics

Organizing Committee

ii)

08:30 –08:40

Housekeeping

Moderator

Moderator

iii)

08:40 -09:00

Exhibition visitation

DG-TAWIRI

OC

v)

09:00-09:05

Special greetings

WWF-TAnzania

Moderator

vi)

09:05-09:10

Special greetings

UAG-Group

Moderator

vii)

09:10-09:15

Special greetings

USAID

Moderator

Viii)

09:15-09:20

Special greetings

UNEP

Moderator

ix)

09:20-09:35

Introductory remarks

DG- TAWIRI

Moderator

x)

09:35-09:50

Welcome remarks

TAWIRI-BOARD

Moderator

xi)

09:50-10:20

Opening Speech

Guest of Honor-Minister Moderator
- MNRT

xii)

10:20-10:30

Group Photo

OC

Moderator

TEA/COFFEE
BREAK

All

Moderator

10:30-11:00

Remarks

DAY ONE: MORNING SESSION PLENARY PRESENTATION - PAPER 1

6

S/N

Time

Event/Paper

1

11:00-11:45 Sustainability of Wildlife
Population Diversity Under
Increasing Human Population:
The 2030 Agenda for Sustainable
Development

Presenter

Chairperson

Dr. Simon
Mduma

Prof. Salome
Misana

The 13th TAWIRI Scientific Conference

DAY ONE: MORNING PARALLEL SESSION 1: SIMBA CONFERENCE HALL
SUB-THEME: WILDLIFE ECOLOGY AND ECOLOGICAL INTERACTIONS
S/N

Time

Paper

Presenter

Chairperson
Prof. Yunus
Mgaya

2

11:50-12:10

Keystone predation by lions

Veldhuis, M et al.

3

12:11-12:30

Land use and habitat selection by
small mammals in the Tanzanian
Greater Serengeti Ecosystem

Monica T.
Shilereyo et.al.,

4

12:31-12:50

Dynamics of herbivore distribution
and habitat selection in the Greater
Serengeti Ecosystem, Tanzania

Hamza Kija et.
al.

5

12:51-13:10

Using the Mitochondrial DNA Ronald. V. K.
(mtDNA) control region to infer Mellya et al.
genetic diversity of the Eastern
Black rhinoceros (Diceros bicornis
michaeli) in Tanzania

13:11-14:00

LUNCH

OC/MC

AFTERNOON SESSION- PLENARY PRESENTATION PAPER 2
SIMBA HALL
6

14:00-14:45

The role of land-use planning in Prof. Salome
conserving biodiversity and improving Misana
food security amid changing land use
and land cover: the Case of East African
Region

Prof. Noah
Sitati

AFTERNOON-PARALLEL SESSION 1: SIMBA CONFERENCE HALL
SUB-THEME: Wildlife ecology and ecological interactions….
7

14:50-09:10

Giraffe (Giraffa camelopardalis
tippelskirchii) population structure
and distribution vary across land use
and management types in the Tsavo
Mkomazi landscape.

Muthiuru
Chege et. al.

8

15:11-15:30

Long-term telemetry data reveal
dramatic changes in the Serengeti
wildebeest migration

Morrison T.A.,
et al.

9

15:31-15:50

Understanding population trends
in avian scavengers in Tanzania’s
southern parks

Corinne
Kendall et al.

10

15:51-16:10

Characterising Wildlife Behavioural
Responses to Tourists and Tourism
Infrastructure Using Integrated Step
Selection Analysis

William
McLellan et al.
Virtual

11

16:11-16:30

Ecological linkages: their importance
to conserving biodiversity in the
eastern arc mountains

William D.
Newmark
Virtual

16:31-17:00

HEALTH

Dr. Ezekiel
Dembe

BREAK

The 13th TAWIRI Scientific Conference
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12

17:01-18:00

Round Table Discussion One

presenter

Moderator

Emerging Technologies in
community Natural Resources
Management

Charles Trout
et al.

Dr. Philip
Muruthi

END
19:00-21:00

OF

D AY ONE

EVENING SCIENTIFIC GATHERING AND
NETWORKING
Special messages from: Director Wildlife Division, Otterlo Bussiness
Corporation, Tanzania People and Wildlife, Grumeti Fund, AiCC and
African Wildlife Foundation

DAY ONE: MORNING PARALLEL SESSION 2: TAUSI
CONFERENCE HALL
SUB-THEME: EMERGING TECHNOLOGIES AND CONSERVATION
S/N

Time

Paper

Presenter

Chairperson
Bupe
Mwambingu

13

11:50-12:10 Using genomic tools to inform
conservation management
decisions

Barbara K. Mable
et. al.

14

12:11-12:30 Experimental validation
of specialised questioning
techniques in conservation

Harriet Ibbett
et. al.

15

12:31-12:50 A machine learning approach
for minimizing the effects
of fire on flora and fauna in
Tanzania

Mathew Langen
et. al.

16

12:51-13:10 Using Innovation and Existing Shounak Barat
Technology to Facilitate the
et. al.
Protection of Mountain Gorillas
in the Virunga and Bwindi
Impenetrable National Parks

Virtual

13:11-14:00 LUNCH BREAK

OC/MC

14:00-14:45 PLENARY PRESENTATION AT SIMBA HALL-

PAPER 2
AFTERNOON PARALLEL SESSION 2

17

8

14:50-09:10 Lion’s behavioural adaptations Ingela Jansson et
to a multiuse landscape
al.

Chairperson
Matt Perry

The 13th TAWIRI Scientific Conference

SUB THEME: NATURE AND CULTURAL HERITAGE TOURISM
DEVELOPMENT
18

15:11-15:30 Natural history collections
outline 100 years of faunal
change

Christine Ngereza
et al.

19

15:31-15:50 Nature conservation as a
decisive factor toward the
development of cultural
tourism

Lasway Agapiti
et al

Matt Perry

SUB-THEME: MONITORING OF WILDLIFE POPULATION
AND THREATENED SPECIES
20

15:51-16:10 Understanding cause of the
decline of near threatened Puku
(Kobus vardonii) antelope:
Using DNA metabarcoding
to assess the impact of
competitive exclusion by cattle
in Kilombero Valley, Tanzania

21

16:11-16:30 Assessment of solar powered Roberts, J. Malulu
led lights as a tool for protection et.al.
against
carnivores
around
Ruaha national park

22

16:31-16:50 Approaches and Techniques for
Managing the Human-Elephant
Conflict in Western Serengeti,
Tanzania

Isaac Chamba et.
al.

23

16:51-17:10 Will the introduction of

Umutoni Peace
et. al.

cable cars will unlock the
tourism potential of Mount
Kilimanjaro? Perceptions of
tprism stakeholders”

Koggani Dickson
et al.

17:11 – 17:30 HEALTH BREAK

Workshop/seminar 1
24

Presenter

17:31-18:20 Use of Wild ID Software for
Identification of Giraffe
END

19:00-21:00

OF

Jessica Manzak
D AY

Moderator
Dr Wilfred
Marealle

ONE

EVENING SCIENTIFIC GATHERING

The 13th TAWIRI Scientific Conference
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DAY ONE: MORNING PARALLEL SESSION 3: OLDONYOLENGAIHALL
SUB-THEME: CLIMATE CHANGE AND - ECOLOGICAL
RESILIENCE
S/N

Time

Paper

Presenter

25

11:50-12:10 Rainfall and temperature patterns Deusdedith
and their influence on wildlife Bwenge, et. al.,
ecosystems in Mikumi National
Park, Tanzania.

26

12:11-12:30 Impact of gender inequality on Asanterabi Lowassa
climate change adaptive capacity et. al.,
and Livelihoods For vulnerable
social groups around Mikumi and
Ruaha national park, Tanzania

27

12:31-12:50 Effect of climate change on Dickson Wambura
aquatic biodiversity: A case of et. al.,
common Natron tilapia and great
white pelicans at lake Natron
RAMSAR site

28

12:51-13:10 Between hunter and climate:
The effects of hunting and
environmental change on faecal
glucocorticoid levels in 4 large
ungulates in the Ruaha-Rungwa
Ecosystem, Tanzania

Chairperson
Dr. Josephine
Smith

Kwaslema Malle
Hariohay et al.

13:10– LUNCH - BREAK
14:00

14:0014:45

OC/MC

PLENARY PRESENTATION AT SIMBA HALL-PAPER
2

DAY ONE: AFTERNOON PARALLEL SESSION 3:
OLDONYOLENGAI-HALL

SUB-THEME: Climate Change and - ecological resilience……..
S/N

Time

29

14:50-09:10 A predictive framework for
understanding the response of
Serengeti ungulates to climate
change.

10

Paper

Presenter

Chairperson

Majaliwa M.
Masolele et. al.,

Prof. Linus
Munishi

The 13th TAWIRI Scientific Conference

30

15:11-15:30 Good-bye to Chimpanzees (Pan Sood A. Ndimuligo
et. al.,
troglodytes schweinfurthii)
under warmer climates?
Implication for Conservation
Action Planning in Tanzania

31

15:31-15:50 Linking Climate Change
Fadhili Mlacha et.
Adaptation and Conservation in al.,
the Land-use Planning Process.
An example from Greater
Gombe Ecosystem in Western
Tanzania.

32

15:51-16:10 The use of herbarium specimen
records in identifying
biodiversity conservation gaps,
in Tanzania: A case study of
Rubiaceae family.

33

16:11-16:30 Status of land use and land
cover changes in a few selected Franco P. Mbise et.
villages in the eastern Serengeti al.
ecosystem

Prof. Linus
Munishi

Immaculate K.
Constantine et al.,

SUB-THEME-HUMAN-WILDLIFE INTERACTION
34

16:31-16:50 Perceptions and attitudes of
people towards Indian house
crow (Corvus splendens):
A case study of Tanga and
Dodoma regions, Tanzania

Theresia R. Ndanu
et. al.

35

16:51-17:10 Legalizing access to wild
meat: People’s perceptions and
factors influencing access to
wild meat in Dodoma.

McDonald Gregory
Mlemwa et. al.

17:11-17-30 HEALTH BREAK
Round table discussion 2
36

17:31-18:20 The challenges of enhancing
tourism and livelihoods in
southern Tanzania

END
19:00-21:00

OF

D AY

Organizers

Moderator

John Bukombe et
al.

Dr. Neduvoto
Mollel

ONE

EVENING SCIENTIFIC GATHERING: AICC NYASA HALL

The 13th TAWIRI Scientific Conference
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DAY TWO: TUESDAY 07TH DECEMBER 2021
DAY TWO: MORNING SESSION- PLENARY PRESENTATION
PAPER No. 3
SIMBA CONFERENCE HALL
S/N

Time

Paper

Presenter

Chairperson

37

08:3009:15

Promoting capacity of local
communities to pursue
sustainable livelihood
strategies to help conserve
the wild: The 2030
Agenda for Sustainable
Development

Prof. Noah Sitati

Prof. Michiel
Veldhuis

DAY TWO: MORNING PARALLEL SESSION 4: SIMBA
CONFERENCE HALL
SUB-THEME: HUMAN-WILDLIFE INTERACTIONS
S/N

Time

Paper

Presenter

Chairperson
Dr. Ingela
Jansson

38

09:20-09:40

Trials of a novel olfactory
elephant deterrent in the
Kilombero Valley, Tanzania

Josephine B. Smit et al.

39

09:41-10:00

Patterns of crop-raiding
by African elephants
(Loxodonta africana) in
farms around south-western
Serengeti ecosystem

Revocatus Meney et
al.,

40

10:01-10:20

Effects of snakebite
Tito J. Lanoy et al.
on the livelihood of
local communities in
Ngorongoro district, Arusha
region

41

10:21-10:40

Responses of local
community towards
the establishment of
Ngarambe-Tapika wildlife
management area in Rufiji
district, Tanzania.

10:40 –
11:00

HEALTH BREAK AND POSTER PRESENTATION

12

Rose G. Mdendemi
et.al.,

The 13th TAWIRI Scientific Conference

42

11:01-11:20

Urban wildlife management Kövér, L.et.al.,
– a pilot study about urban
crows

43

11:21-11:40

Innovatively engaging
village scouts enhance
wildlife conservation under
informal wildlife settings in
Mwanga District, Tanzania.

Maria Mbata et al

44

11:41-12:00

Assessment of behavioural
responses of elephants
on drone deployment in
Mkomazi National Park,
Northern Tanzania

George R. George et al.

45

11:45-12:00

The Status of Human- lion
Conflicts Around Ugalla
Ecosystem, in Western
Tanzania

Jonathan L. Kwiyega
et al.

46

12:01-12:20

Economics of Potential Renatus Paul et al.
Income
Generating
Activities as Land Use
Options around Protected
Areas. A case of REDD+
Program Villages in Kilosa
District, Tanzania.

47

12:21-12:40

Dynamics of humanLucia Romward et. al.,
elephant conflicts in
villages surrounding Ruaha
national park, southern
highlands, Tanzania

48

12:41-13:00

The coexistence between Emmanuel Lyimo et.
wildlife
and
human al.,
activities in the Makuyuni
wildlife corridor

13:00 - 14:00

Prof. Jafari
Kideghesho

LUNCH BREAK

AFTERNOON PLENARY SESSION- KEYNOTE PAPER
PRESENTATION No. 4: SIMBA HALL
49

14:01-14:45

Policy Implications on Prof. Abiud Kaswamila
Human-Wildlife Conflicts
and Initiatives in Mitigating
the Conservation Challenges

The 13th TAWIRI Scientific Conference

Dr Julius
Keyyu
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AFTERNOON PARALLEL SESSION 4: SIMBA CONFERENCE HALL
SUB-THEME: HUMAN-WILDLIFE INTERACTIONS
S/N

Time

50

Paper

Presenter

Chairperson

14:50-09:10 Evaluation of the
Landscape Conservation
Process using the TsavoMkomazi Transboundary
landscape.

Nakedi Maputla, et. al.

Dr. Amani
Ngusaru

51

15:11-15:30 Traditional knowledge
on wild edible vegetables
consumed by communities
around Serengeti
ecosystem, northern
Tanzania

Richard Lyamuya et al.

52

15:31-15:50 Trophy hunting and Landuse Options in Loliondo
Game Controlled Area: A
Multicriteria Analysis

Gileard Minja et al.

53

15:51-16:10 Does Human Disturbance
and Intra/Inter-specific
Competition Affect
the Vultures’ Feeding
Ecology?

Mika Takahashi
et. al.
Virtual

54

16:11-16:30 Afrotropical montane birds
experience upslope shifts
and range contractions
along a fragmented
elevational gradient
in response to global
warming

Monte Neate-Clegg
et. al.,
Virtual

16:31-17:00 HEALTH BREAK AND POSTER PRESENTATION
Seminar 2
55

17:00-18:00

Discovering Biodiversity
Together: Using emerging
DNA technologies
END

14

Presenter

OF

Moderator

Bupe Mwambingu

DAY

Dr Anna
Czupryna

TWO

The 13th TAWIRI Scientific Conference

DAY TWO: MORNING PARALLEL SESSION 5: TAUSI
CONFERENCE HALL

SUB-THEME: BEE ECOLOGY, BEEKEEPING AND API-TOURISM
S/N Time

Paper

Presenter

Chairperson

56

09:20-09:40

Dula Lugano et. al.

Dr. Nicephor
Lesio

57

09:41-10:00

58

10:01-10:20

59

10:21-10:40

Exploration of queen rearing
techniques to beekeepers as
the means of transforming
good traits of honeybee
colonies for maximizing
production
Status of demand for honey
in Arusha City, Tanzania: The
case of honey distribution by
Tanzania Wildlife Research
Institute (TAWIRI)
Balancing bees and livestock:
pastoralist knowledge,
perceptions, and implications
for pollinator conservation in
rangelands, Northern Tanzania
Population structure and
phenological patterns of
Warburgia ugandensis in
Lushoto District, Tanzania

Raymond Okick et al.

Faith Thomas Mpondo et
al.

Pima, N.E
et al.,

10:40 – 11:00

HEALTH BREAK AND POSTER PRESENTATION

60

11:01-11:20

61

11:21-11:40

62

11:41-12:00

63

11:45-12:00

64

12:01-12:20

65

12:21-12:40

66

12:41-13:00

Antibacterial activity of Kibaha
honey bees propolis against
bacteria Escherichia coli.
Capacity strengthening on
queen rearing for biodiversity
conservation and improved
livelihood in Tanzania
Floral resources mediate the
positive effect of low grazing
intensity on the east African
bee assemblages
Indigenous knowledge of
beekeepers on morphology
and behaviour variations of
honeybees in Tanzania
Cost-Benefit Analysis for
EAMCEF Beekeeping and Dairy
Cow Projects in the Eastern Arc
Mountains, Tanzania
Does honey colour have any
implication for antimicrobial
activity?
Understanding the relationship between parasite load and
body condition of Masai Giraffes in Tarangire – Manyara
ecosystem.

13:00 - 14:00

Octavian Francis Mlenga
et. al.

Fredrick Ojija

Frida Kundy et. al.

Julius V. Lasway
et. al.
Nicephor Lesio et. al.

Pilly Kagosi et. al.

Victor Kakengi et. al
Victoria Fortunatus
Mkessa

LUNCH- BREAK

The 13th TAWIRI Scientific Conference

15

PLENARY PRESENTATION - PAPER 4 AT SIMBA HALL
PARALLEL SESSION 5: TAUSI CONFERENCE HALL
SUB-THEME: INDUSTRIALIZATION, EMERGING ECONOMIC
OPPORTUNITIES, INFRASTRUCTURE DEVELOPMENT AND BIODIVERSITY
CONSERVATION
S/N

Time

Paper

Presenter

Chairperson

67

14:50-09:10

Assessing the impact of
infrastructure development
on elephant movement
patterns in critical
ecosystems of northern
Tanzania

Alex Lobora et.al.,

Dr Grant
Hopcraft

68

15:11-15:30

Are infrastructure
development pose adverse
impacts on biodiversity
in protected areas?
A Case of Selected
Valued Environmental
Components in Ukutu-

Chelestino Balama
et.al.,

69

15:31-15:50

Impact of infrastructure
development on wildlife
in critical ecosystems of
northern Tanzania

Julius Keyyu et.al.,

70

15:51-16:10

National Forest Policy and
Industrialization: Critical
analysis of 1998 forest
policy on the perspective
of industrial economy in
Tanzania

Numan S. Amanzi,
et.al.,

71

16:11-16:30 Challenges facing the
introduction of SMART
patrols in a game reserve,
western Tanzania

Paulo Wilfred, et. al.

16:31-17:00 HEALTH BREAK POSTER PRESENTATION
16:31-17:30

72

17 :00-18

Poster Presentation-Display area
Round table 3

Presenter

Moderator

Fencing for conservation –
Insights from the Ikorongo
pilot electric fence

Kristen Denninger
Snyder et. al.,

Yustina
Kiwango

END

16

OF

DAY

TWO

The 13th TAWIRI Scientific Conference

DAY TWO: MORNING PARALLEL SESSION 6
OLDONYOLENGAI CONFERENCE HALL
SUB-THEME: WILDLIFE ECOLOGY AND ECOLOGICAL INTERACTIONS
S/N

Time

Paper

Presenter

Chairperson
Kwaslema
Malle Hariohay

73

09:20-09:40

Assessing large carnivore
population status in vast
landscapes: A case study of
leopard and other species in
Selous-Nyerere

Charlotte Searle

74

09:41-10:00

Spatial-temporal comparisons
in wildlife and vegetation
following a decrease of
livestock pressure between
Serengeti National Park and
the adjacent village lands

Kiwango, Y. A
et.al.,

75

10:01-10:20

Abundance and diversity of
hawkmoths in forest edges
and surrounding farmlands in
Amani Nature Reserve

Adelaide Sallema

76

10:21-10:40

An Analysis of Elephants’
Movement Data in SubSaharan Africa Using
Clustering.

Gregory Glatzer
et. Al
Virtual

10:40 – 11:00

HEALTH BREAK

77

11:01-11:20

Estimating and Assessing
Deus C. Mjungu
Chimpanzee Populations and
Threats in the Masito Ugalla
Ecosystem, Tanzania

78

11:21-11:40

Movement behaviour and
home range size of Roan and
Sable antelopes in Usangu
Area – Ruaha National Park,
Tanzania

Emmanuel H.
Masenga

79

11:41-12:00

Lion and spotted hyena
distributions within a buffer
area of the Serengeti-Mara
ecosystem

Stanslaus B.
Mwampeta

80

11:45-12:00

Camera trapping and
spatially explicit capturerecapture for the monitoring
and conservation
management of lions

Paolo Strampelli

The 13th TAWIRI Scientific Conference

G. Meng’ataki
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81

12:01-12:20

Species
diversity
and Evaline J. Munisi
abundance of large mammals et. al.,
in different conservation
levels of protected areas in
Northern Tanzania

82

12:21-12:40

An Analysis of Wildlife
Seizure Data Distributions
using Spatial Clustering

Marvin Jakobs

83

12:41-13:00

Assessing the impact of
infrastructure development
on avifauna in critical
ecosystems of northern
Tanzania

Ramadhani Juma
et al

13:00 - 14:00

LUNCH- BREAK

14:00-14:45

All

MC

PLENARY PRESENTATION - PAPER 4 AT SIMBA HALL

PARALLEL SESSION 6: OLDONYO LENGAI CONFERENCE HALL
SUB-THEME: HUMAN-WILDLIFE INTERACTIONS
S/N Time

Paper

84

14:50-09:10

Response of common Thomas Joseph
Moorland birds toward Momburi et al
tourists and their activities
on Mount Kilimanjaro

85

15:11-15:30

Hillary T. Mrosso
Assessment of Trade
Flows of Wildlife Products et al
from Tanzania: The Case
of Ruaha Ecosystem,
Tanzania

86

15:31-15:50

Economics of Potential
Renatus Paul et al
Income Generating
Activities as Land Use
Options around Protected
Areas. A case of REDD+
Program Villages in Kilosa
District, Tanzania

87

15:51-16:10

What role might invasive
plants play in the
protection and restoration
of Tanzania’s montane
forests?

88

18

16:11-16:30

Presenter

Malignant Catarrhal
Fever: A case study for
Ecosystem Health

Chairperson
Dr. Devolent
Mtui

Strange, E.F, et. al.

Mappi T. et. al
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89

16:31-17:00

HEALTH BREAK AND POSTER PRESENTATIONS

16:31-17:30

Poster Presentation-Display area

17:31-18:20

Round table discussion 4

Presenter

Moderator

20 years of communitybased- wildlife
management areas
(WMAs) conservation
model in Tanzania: does it
hold water for the future
of wildlife management in
Tanzania?

Fortunata Msoffe
et al.

Emmanuel
Lyimo

END

OF

DAY

TWO

DAY TWO: POSTER PRESENTATIONS: 07TH DECEMBER
2021
Chairperson: Hillary Mushi
S/N

Title

Author(s)

Sub-theme

90

Identification of plant sources
of pollen grains in honey from
the University of Dodoma
apiary

Baraka Kombe and
Ignas Safari et. al.

Bee ecology,
Beekeeping and Apitourism

91

Beekeeping, people’s livelihood
and ecosystem Sustainability
Deodata V. Mtenga
in a forest conservation area,
et. al.
Tanzania

Bee ecology,
Beekeeping and Apitourism

People’s awareness, knowledge
and perceptions toward bee–
pollinators

Bee ecology,
Beekeeping and Apitourism

92

93

94

Beekeeping and environment
conservation project
Predicting the Impacts of
Climate Change on the
potential suitable habitat
distribution of House Crows
(Corvus splendens) in Tanzania

Fredrick Ojija

Stephen R Esau, et.
al.

Bee ecology,
Beekeeping and Apitourism

Sood A.Ndimuligo,
et. al.

Climate Change and ecological resilience
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S/N

Title

Author(s)

Sub-theme

95

Factors affecting cattle
movement in a high-risk
Malignant Catarrhal Fever
(MCF) area, Tanzania

Bakari Mtili et. al.

Ecosystem Health and
Wildlife Diseases

96

Reservoir Dynamics of Rabies
in Southeast Tanzania and
the roles of cross-species
transmission and domestic dog
vaccination

Kennedy Lushasi, et.
al.

Ecosystem Health and
Wildlife Diseases

97

Conservation genetics of
pheasants of Genus Lophura

Leonard J. Haule, et.
al.

Emerging Technologies
and Conservation

98

UAV-based Wildlife Habitats
Assessment in Burunge
Wildlife Management Area,
Tanzania

Lazaro J. Mangewa

Emerging Technologies
and Conservation

99

Impact of daemon African mole
rat on grassland vegetation,
Lekitonyi Maura
a case study of emburbul
depression, Ngorongoro

Habitat and
Biodiversity
Conservation

100

Factors influencing land use
and land cover changes in the
Greater Serengeti Ecosystem
(1995-2015), Tanzania

Hamza K Kija, et. al.

Habitat and
Biodiversity
Conservation

101

Classification of Existing and
Novel Wildlife plant species
based on Deep Neural Network
Data-driven Methods.

Jamal F. Banzi, et. al.

Habitat and
Biodiversity
Conservation

102

The influence of Vachellia
zanzibarica encroachment on
abundance and distribution
pattern of giraffe’s in Saadani
National Park.

Kaiza R. Kaganzi, et.
al.

Habitat and
Biodiversity
Conservation

Resource Assessment for
103 Mkinga, Tanga and Pangani
Mangrove Forest Reserves

Kajia, Y. S, et. al.

Habitat and
Biodiversity
Conservation

Phylogenetic relationships,
distribution, and abundance of
104 Charaxes mtuiae in the Kihansi
Gorge Forest in Morogoro,
southern Tanzania.

Devolent Mtui et al.

Habitat and
Biodiversity
Conservation
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S/N

Title

Author(s)

105

COVID-19 pandemic episode
and its socio-economic
effects to local communities
adjacent to Burunge Wildlife
Management area within
Tarangire-Manyara Ecosystem,
Tanzania

Habitat and
Francis Chebby et. Al. Biodiversity
Conservation

106

Comparison of the effects of a
broad-spectrum herbicide and a
bio-herbicide on insect flower
visitation in the Serengeti
ecosystem, Tanzania

Habitat and
Mecklina M. Mbundi,
Biodiversity
et. al.
Conservation

107

Insect diversity in the wild
flowering strips along with
arable fields.

Neema Kilimba, et.
al.

108

The social distancing
of individuals in a lion
translocation raises prospects
for filial infanticide in a captive
Serengeti lion pride.*

109

Preliminary findings on
the Factors affecting the
sustainability of wildlife
Cuthbert L.
corridors joining Ngorongoro
Conservation Area and adjacent Nahonyo, et. al.
protected areas in Northern
Tanzania: A chronological
study from the 1950s to 2020

Habitat and
Biodiversity
Conservation

110

Viability assessment of the last
remaining wildlife corridors in
southern Tanzania

Bukombe J.
et al.,

Habitat and
Biodiversity
Conservation

111

Non-local effects of human
activity on the spatial
distribution of wildlife in
Serengeti National Park,
Tanzania

Cyrus Kavwele
et.al.,

Human-Wildlife
Interactions

112

Conservation Planning and
Viability in the Selous-Niassa
Trans-Frontier Conservation
Hamza K Kija et. al.
Area, Southern Tanzania: Safe
corridor for People and Wildlife

Human-Wildlife
Interactions

113

Experimental study onhumanbaboon conflicts mitigation in
Rombo district, Kilimanjaro

Human-Wildlife
Interactions

Alphonce Msigwa

Emmanuel Usangila
et al
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Sub-theme

Habitat and
Biodiversity
Conservation
Habitat and
Biodiversity
Conservation
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S/N

Title

Author(s)

Sub-theme

114

Scaling -up non-lethal
mitigations to reduce HumanElephant conflicts in Tanzania

Janemary Ntalwila,
et. al.

Human-Wildlife
Interactions

115

Assessment of HumanCarnivores Conflicts in
grazing area in Ngorongoro
conservation area.

Joel Miraji, et. al.

Human-Wildlife
Interactions

116

Communal Perception of
Human-Elephant Coexistence
in South-Western Serengeti
Ecosystem

Revocatus Meney

Human-Wildlife
Interactions

117

Case report on emerging
poisoning of elephants in
Ngorongoro Conservation Area

Dickson M. Wambura Human-Wildlife
et.al.,
Interactions

118

Socio-Economic Determinants
of household income in Esilalei
Omondi E1, et. al.
and Oltukai villages in Monduli
District, Tanzania

119

Drivers of Human-Wildlife
Conflicts in villages contiguous
to Mikumi and Udzungwa
National Parks, Tanzania

120

Mammalian roadkill patterns
on gravel road networks in the
Serengeti ecosystem, northern
Tanzania

Victor Kakengi, et. al.

Rajab Mikole et. al.

Human-Wildlife
Interactions
Human-Wildlife
Interactions

Industrialization,
emerging economic
opportunities,
infrastructure
development
and biodiversity
conservation

121

Up-scaling production and
commercialization of biomass
briquettes for reducing
invasive plants in Ngorongoro
Conservation Area

Jerome Kimaro, et.
al.

122

Environmental degradation
notifications for CBOs in
Tanzania

Mathew Langen, et.
al.

Natural Resource
Policies and Good
Governance

123

Rangeland Guardians: women
entrepreneurs for rangeland
restoration

Rob Critchlow, et. al.

Natural Resource
Policies and Good
Governance

124

Assessment of Water Quality
of Rivers at northern Serengeti
National Park (SNP),
Parkinyigoti and Loliondo
Game Controlled Area

Masoud S Masoud,
et. al.

water resources and
wetland conservation

22

Natural Resource
Policies and Good
Governance

The 13th TAWIRI Scientific Conference

S/N

Title

Author(s)

Sub-theme

125

Seasonal variation in uptake
of some selected metals in
Cynodon dactylon (L.) Pers.
grass in Serengeti National
Park (SNP) and some adjacent
villages

Masoud S Masoud,
et. al.

water resources and
wetland conservation

Assessment of Water Quality
of Rivers at South and Western
126
Serengeti National Park (SNP)
at Lamadi and Makao villages

Masoud S Masoud,
et. al.

water resources and
wetland conservation

127

Contemporary Investigation
of Environmental Challenges
and Opportunities along the
Msimbazi Valley: A Look for
Unexploited Prospects

Miraji Hossein, et. al.

water resources and
wetland conservation

128

Butterfly distribution in
different habitat types of the
Moyowosi Game Reserve,
Western Tanzania.

Ally K. Nkwabi et al

Wildlife Ecology and
Ecological Interactions

129

Assessment of Biodiversity
Occurrences by using multiple
techniques in Burigi- Chato
National Park in North-western
Tanzania: An implication for
further inventories

Alphonce Msigwa et.
al.

Wildlife Ecology and
Ecological Interactions

130

Association between genital
ulceration and body condition
of olive baboon (Papio anubis)
in the Lake Manyara National
park

Emmanuel H. Lyimo
et. al.

Wildlife Ecology and
Ecological Interactions

DAY THREE: WEDNESDAY 08th DECEMBER 2021
DAY THREE: MORNING PLENARY SESSION- KEYNOTE PAPER
PRESENTATION No. 5
SIMBA CONFERENCE HALL
S/N

Time

Paper

131

8:30-9:15

The implication of various Prof. Sam
sectoral
policies
and Maghimbi
legislations for the future of
Biodiversity Conservation and
community’s livelihood
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Presenter

Chairperson
Prof. Abiud
Kaswamila
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DAY THREE: MORNING PARALLEL SESSION 7: SIMBA
CONFERENCE HALL
SUB-THEME: NATURAL RESOURCE POLICIES AND GOOD
GOVERNANCE
S/N

Time

Event/Paper

Presenter

Chairperson

132

9:20-9:40

Mapping communal resources
to better manage livestock
production in northern
Tanzania

Ekwem, Divine et
al.,

Thadeus
Binamungu

133

9:41-10:00

Modelling household wellbeing and poverty trajectories:
An application to Esilalei and
Oltukai Villages of Monduli
District, in Tanzania

Omondi et al.,

134

10:01-10:20

Developing a Decision
Support and Alert System
to Inform Conservation
Management Decisions in
Western Tanzania

Lilian Pintea et al.,

135

10:21-10:40

The influence of Climate
Change on the biota of the
Serengeti savanna ecosystem

Simon A.R.
Mduma et al.,

10:40–11:00 HEALTH BREAK AND POSTER PRESENTATIONS

SUB-THEME:- NATURAL RESOURCE POLICIES AND GOOD

GOVERNANCE

136

11:00-11:20

Multiple anthropogenic
pressures challenge the
effectiveness of protected
areas in western Tanzania

Richard Giliba
et al.,

137

11:21-11:40

Land use planning as a
tool to Natural Resource
Management and Good
Governance in Africa’s
Protected Areas

Anastacia W.
Mwaura
et al.,

138

11:41-12:00

Socio-economic and
Conservation Effects
of Banning Live Wild
Animals Trade: The Case
of Communities Bordering
Nilo Nature Forest Reserve,
Tanzania

Abdallah S.Saidi
et al.,

24

Prof. Eivin
Røskaft
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139

11:45-12:00

Awareness and Involvement
of local communities’
adjacent Kihansi catchment
in the conservation of the
re-introduced Kihansi spray
toads (Nectophrynoides)

Atuhombye Sigala
et al.,

140

12:01-12:20

Assessing the impact of
infrastructure development on
flora in critical ecosystems of
northern Tanzania

Bukombe et al.,

141

12:21-12:40

Lessons from Land Use
Planning Processes that
Bridged the PlanningImplementation Gap in
Tanzania

David Williams
et al.,

142

12:41-13:00

30 years of Roots & Shoots
Tree Planting Success in
Tanzania

Japhet
J.Mwanang`ombe
et al.,

13:00-14:00 LUNCH
143

14:00-14:20

Impact of electric fencing on
elephant (Loxodonta africana)
movement and utilization of
agricultural areas. Case study:
Ikorongo game reserve

Loyce M. Majige
et al.,

144

14:21-14:40

Effects of electric fencing on
wildlife habitat utilization and
vegetation recovery in the
western Serengeti, Tanzania

Michael Honorati
Kimaro et al.,

145

14:41-15:00

Electric fence as a mitigation
tool for human-elephant
conflict in Western Serengeti:
The community perspectives
Running head: Electric
fence as a human-elephant
mitigation tool

Maria Matata et
al.

146

15:01-15:20

147

Using individual values to
understand perceptions of
protected areas.

Leejah Dorward,
et. al.
Virtual

15:21-15:40

How do wildebeest and zebra
balance the trade-off between
risks and resources when
crossing large rivers?

ShayaVan Houdt
Virtual

15:41-16:00

Updates from the
Directorate of research

Director of
Research

16:01-16:20

HEALTH BREAK

The 13th TAWIRI Scientific Conference

Dr. Laly
Lichtenfeld

Dr Keyyu
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16:21-16:30

Resolutions

16:30-17:00

CLOSING REMARKS- SIMBA CONFERENCE HALL

END OF DAY THREE – END OF THE 13TH TAWIRI SCIENTIFIC CONFERENCE
THANK YOU ALL FOR MAKING THIS EVENT ONE OF THE SUCCESS
CONFERENCES

DAY THREE: 8th DECEMBER 2021: MORNING PARALLEL
SESSION 8: TAUSI CONFERENCE HALL
SUB-THEME: WILDLIFE ECOLOGY AND ECOLOGICAL INTERACTIONS
S/N

Time

Event/Paper

Presenter

Chairperson

148

9:20-9:40

Preliminary findings: the
influence of seasonality
and habitat structure on
elevational distributions of
butterflies in the Uluguru
Nature Reserve, Tanzania

Devolent Mtui,
et.al.,

Dr. Enos
omondi

149

9:41-10:00

Michael
Rainfall and fire drive
annual variation in grazing Anderson et.al.,
succession of migratory
herbivores in the Serengeti
ecosystem

150

10:01-10:20

Long-distance species
needs landscape
Management Approach:
A case of wildebeest in
Northern Tanzania

Edward M. Kohi
et. al.

SUB-THEME: HABITAT AND BIODIVERSITY
CONSERVATION
151

152

26

10:21-10:40

Impact of agro-pastoralism Pius Yoram
on wildlife and livestock
Kavana et.al.,
forage resources
availability in western
Serengeti and Ugalla
ecosystem

10:41 – 11:00

HEALTH BREAK AND POSTER PRESENTATION

11:00-11:20

Status of Endangered
Ashy Red Colobus
Monkeys (Piliocolobus
tephrosceles) in the
Burigi-Chato National
Park: A preliminary
assessment for future
surveys

Alphonce
Msigwa

Shadrak
Kamenya
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153

11:21-11:40

Diversity of termites and
its economic implications
at SUA main campus in
Morogoro Tanzania

Flora Ngowi et
al.,

154

11:45-12:00

Avifauna in relation to
habitat disturbance in
Wildlife Management
Areas of the Ruvuma
miombo ecosystem,
Southern Tanzania.

Ally K. Nkwabi
et al.,

155

12:01-12:20

Investigating the
relationship between liana
abundance and tropical
forest recovery

Alain Ngute et
al.,

156

12:21-12:40

Primates as seeddispersers: does passing
through the gut improve
seed germination?

Antony Collins
et al.,

157

12:41-13:00

Spatial and temporal
pattern of wildfires in
Masito Ugalla Ecosystem
from 2008 to 2019

Baraka N.
Mbwambo et al.,

13:00-14:00

LUNCH

158

14:00-14:20

Species diversity of brood
parasite birds and their
hosts at the University of
Dodoma campus

Francisco Joseph
et. al.

159

14:21-14:40

Land Use Planning for
Ecosystem Conservation:
The Case of Wildlife
Corridors Restoration
in the Western Zone of
Tanzania (Tanganyika,
Uvinza and Kigoma
Districts)

Joseph John
Osena et al.,

160

14:41-15:00

Are we ready for Chinese Kokel Melubo,
Tourists? Insights from the et. al.
Tanzanian Safari Industry

161

15:01-15:20

Enriching small and
Charles
medium trees with suitable D.Luchagula
nest boxes may offset
et al.,
the loss of tree cavities: a
study in tropical Africa.
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Shadrak
Kamenya

Dr Cuthbert L.
Nahonyo
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162

15:21-15:40

Improving livestock-based Miran B. Miran
livelihoods: The option for
sustainable environmental
conservation in
Ngorongoro district

15:41-16:00

Updates from Directorate
of research-Simba Hall

16:01-16:20

HEALTH BREAK

16:21-16:30

RESOLUTION

16:30-17:00

CLOSING REMARKS- SIMBA CONFERENCE HALL

Dr Keyyu-Director of Research

END OF DAY THREE – END OF THE 13TH TAWIRI SCIENTIFIC
CONFERENCE
THANK YOU ALL FOR MAKING THIS EVENT ONE OF THE SUCCESS
CONFERENCES

DAY THREE 8th DECEMBER 2021: MORNING PARALLEL SESSION
8: OLDONYO LENGAI CONFERENCE HALL
SUB-THEME: ECOSYSTEM HEALTH AND WILDLIFE DISEASES
S/N

Time

Event/Paper

163

9:20-9:40

Status of Giraffe Skin Disease Julius D.
(GSD) in Ruaha National Park Keyyu et al.,

164

9:41-10:00

Progressive scaling up
of domestic dog rabies
vaccination across Mara
Region

Anna Maria
Czupryna et
al.,

165

10:01-10:20

Knowledge on Impacts and
Potential Health Risks of
Bushmeat Hunting and Trade
by Communities neighbouring
Nyerere National Park,
Southern Tanzania

Yohani
Rovetha Foya
et al.,

166

10:21-10:40

Environmental
Pharmaceutically Active
Compounds: A Focus on
Ecosystem Health and
Wildlife Diseases

Asha Ripanda
et al.,
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Presenter

Chairperson
Prof. Sara
Cleavalent
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10:40 – 11:00 HEALTH BREAK AND POSTER PRESENTATION
S/N

Time

Event/Paper

Presenter

Chairperson

167

11:00-11:20

Trends and Debates on
Human-Wildlife Conflicts and
its Consequences on Health:
The Relevance of One Health
Approach in Tanzania

Mikidadi
Muhanga et al.,

Dr. Robert
Fyumagwa

168

11:21-11:40

The Gombe Ecosystem Health Elizabeth V.
Lonsdorf et al.,
Project: 16 years of program
evolution and lessons learned

169

11:41-12:00

An outbreak of mange in rock
and bush hyraxes of Serengeti
National Park

Idrissa S.
Chuma et al.,

170

11:45-12:00

Understanding the population
demographics and threats,
including Giraffe Skin
Disease, facing giraffes in
Southern Tanzania

Jessica Manzak
et al.,

171

12:01-12:20

Prevalence of Rickettsia
bacteria in small wild
mammals in Laikipia County,
Kenya

Lekolool et al.,

SUB THEME: Habitat and Biodiversity Conservation
171

12:21-12:40

Yellow baboon diet from the
Issa valley, western Tanzania:
Diversity and Annual
Variability

J. Mkola et. al.,

172

12:41-13:00

Distribution and regenerative
capacity of the vulnerable
African red stinkwood
(Prunus africana) on the
southern slopes of Mount
Kilimanjaro

Calvin Lauwo
et al.,

13:00-14:00

LUNCH

173

14:00-14:20

Mapping natural habitat loss
and its impact on wildlife in
the Selous-Niassa wildlife
corridor in southern Tanzania

Emmanuel L.
Laizer et al.,

174

14:21-14:40

Ruvuma transboundary
landscape predictive elephant
distribution modelling

Mathew Langen
et al.,

175

14:41-15:00

Trophic webs drive tree
establishment in the Serengeti
ecosystem

Jason
Donaldson et
al.,
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Dr. Grant
Hopcraft

29

176

15:01-15:20

Determination of the influence Joseph S.
of vegetation structure on
Sikawa et al.,
butterfly diversity in Arusha
National Park

177

15:21-15:40

Application of spatial
planning workflows and
solutions for field survey: The
case of Chimpanzee Survey in
the Masito Ugalla Ecosystem
in Western Tanzania

Paul Mjema et
al.,

15:41-16:00

Updates from Directorate of
research-Simba Hall

Dr KeyyuDirector of
Research

16:01-16:20

HEALTH BREAK

16:21-16:30

RESOLUTION

16:30-17:00

CLOSING REMARKS- SIMBA CONFERENCE HALL

END OF DAY THREE – END OF THE 13TH TAWIRI SCIENTIFIC CONFERENCE
THANK YOU ALL FOR MAKING THIS EVENT ONE OF THE SUCCESS
CONFERENCES
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ABSTRACTS
DAY ONE: MONDAY 6TH DECEMBER 2021
PLENARY PAPER ONE
Sustainability of Wildlife Population Diversity Under Increasing Human Population:
The 2030 Agenda for Sustainable Development.
Simon Mduma, Edward Kohi and Wilfred Marealle
Tanzania Wildlife Research Institute, Box 661-Arusha Tanzania
Contact Email: simonmduma@gmail.com
Abstract
The global human population is increasing at an average rate of 1.05% per year (about 10
million people). Currently, the population is over 7.5 billion and it is expected to reach 8.6
billion by 2030. Higher rates of increase are experienced in developing countries more than
those in the developed world. However, the suitable land surface has remained the same. In
the meantime, demand for more land to accommodate the expanding needs for settlements,
producing more food and raw materials for industries is negatively impacting nature and its
biodiversity.
In Africa, the livelihoods of over 62% of 1.2 billion people depend directly on biodiversity as
well as ecosystem services. The imposed demand is negatively affecting biodiversity through
habitat conversion, over-harvesting and overgrazing. Indirectly, biodiversity is threatened
by the negative impacts of climate change, pollution, conflicting land-use policies, sociopolitical-cultural pressures and invasive alien species. Other threats are the outcome of civil
unrest and pandemics.
East Africa region is among the major biodiversity hotspots in the world covering an area of
2.5 million km2 with a population of over 177 million people (2019). The region harbours a
large number of endemic flora and fauna and has set aside more than 1,700 areas under strict
protection.
On realization of the threats posed to biodiversity and mankind, the United Nations
Assembly established 17 Sustainable Development Goals 2030. Among those, is SDG 15
which addresses issues about “life on land; to protect, restore and promote sustainable use
of terrestrial ecosystems, sustainably manage forests, combat desertification and halt and
reverse land degradation and halt biodiversity loss.”
Human population increase and its impacts on biodiversity within the East Africa region
are explored from various case studies. It is noted that various actions have been taken to
mitigate biodiversity loss. Attaining SDG-15 by 2030 requires government commitments
over financial resources, law enforcement, local community empowerment and political will.
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The Role of Land use Planning in Conserving Biodiversity and Improving Food
Security amid Changing Land Use and Land Cover: The case of East African Region
Salome B. Misana
Department of Geography, University of Dar es Salaam, P.O. Box 35049 Dar es Salaam,
Tanzania: Tel.+255 784-639595 (Mobile), Fax: +255-22-2410393,
E-mail: smisana@udsm.ac.tz , Salome.misana@gmail.com
Land use and land cover changes have become a major threat to the conservation of
biodiversity within the East African region and in some cases have been a cause of food
insecurity. Though humans have co-existed with nature for thousands of years, the recent
past has witnessed unprecedented changes in land use and land cover as a result of increased
anthropogenic activities, including expansion of agriculture and settlements, subsequently
leading to loss of biodiversity as well as livelihood opportunities. Studies within the region
have reported of declining populations of mini-antelopes in Unguja Island; Zebra, Grant’s
gazelle and wildebeest in Kimani wetland ecosystem in Kenya as well as Puku antelope
(Kobus vardonii) in the Kilombero Valley Ramsar site, among others, as the wildlife
habitats are increasingly becoming fragmented and/or converted to farmlands and human
settlements. Since biodiversity conservation and improving food security are important
goals of sustainability, achieving a balance between the two is a dire necessity though a
challenging task, particularly in protected area management. Land use planning can pave a
way to achieving that balance either through land sharing or land sparing.
Key words: Land use, biodiversity, food security, East Africa

SUB THEME: WILDLIFE ECOLOGY AND ECOLOGICAL
INTERACTION
Keystone predation by lions
Michiel P. Veldhuis
Institute of Environmental Sciences, Leiden University, The Netherlands
Correspondence Email address: m.p.veldhuis@cml.leidenuniv.nl
Abstract
Lions have disappeared in large parts of Africa and are currently being reintroduced in some
areas. The consequences of disappearance or reintroductions of lions for ungulate coexistence
are unclear. Lions impact ungulates directly through predation, but also indirectly by
influencing the behaviour of ungulates. Here, I compare the population densities of several
ungulate species in areas with and without lions across 32 protected areas in South Africa. I
test whether lions act as keystone predators - a predator that diminishes the commonness of
the most dominant species to allow rarer species to survive and prosper. I find that three out
of the four most common ungulate species are negatively impacted by lions: the kudu, zebra,
and wildebeest. Furthermore, three of the four rarest species - tsessebe, waterbuck, and sable
antelope - also show a smaller proportion on areas with lions compared to those without
lions. In contrast, hartebeest, gemsbok, eland, and buffalo represent a higher proportion of
the total population density in areas with lions compared to those without lions. The results
for these four ungulates suggest that the indirect effect of lions decreases the competition
32
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with other ungulates is larger than the direct effect of predation. Hartebeest is the only rare
species that are positively impacted by the presence of lions. These results show that the
effect of lions on different ungulates is complex and that both common and rare species are
negatively affected while the largest species seem to profit. This will help managers in their
decision if and where to reintroduce lions and what changes in herbivore population sizes to
expect after removal or reintroductions of this apex predator.
Keywords: lions, keystone predation, predator-prey interactions, large herbivores
An Analysis of Elephants’ Movement Data in Sub-Saharan Africa Using Clustering
Gregory Glatzer*, Prasenjit Mitra, and Johnson Kinyua
College of Information Science and Technology, The Pennsylvania State University,
United States
*
Corresponding author: gvg5207@psu.edu
Abstract
Understanding the movement of animals is crucial to conservation efforts. Past research
often focuses on how various factors affect movement, rather than looking at locations of
interest that animals often return to or habitat. We explore the use of clustering to identify
locations of interest to African Elephants in several regions of Sub-Saharan Africa. Our
analysis was performed using publicly available datasets for tracking African elephants
at Kruger National Park (KNP), South Africa; Etosha National Park in Namibia; as well
as areas in Burkina Faso and the Congo. Using the DBSCAN and KMeans clustering
algorithms, we calculate clusters and their centroids to simplify elephant movement data and
highlight important locations of interest. Through a comparison of feature spaces with and
without temperature, we show that temperature is an important feature to explain movement
clustering. Recognizing the importance of temperature, we develop a technique to add
external temperature data from an API to other geospatial datasets that would otherwise not
have temperature data. After addressing the hurdles of using external data with marginally
different timestamps, we consider the quality of this data and the quality of the centroids
of the clusters calculated based on this external temperature data. Finally, we overlay these
centroids onto satellite imagery, as well as overlaying locations of human settlements, to
validate the real-life applications of the calculated centroids as a means to identify locations
of interest for elephants. As expected, we confirmed that elephants tend to cluster their
movement around sources of water as well as some human settlements, especially those
with water holes. Identifying key locations of interest for elephants is beneficial in predicting
the movement of elephants and preventing poaching. These methods may in the future be
applied to other animals beyond elephants to identify locations of interest for them.
Keywords: Centroids, Clustering, Elephant, Geospatial Analysis.
Using the Mitochondrial DNA (mtDNA) control region to infer genetic diversity of the
Eastern Black rhinoceros (Diceros bicornis michaeli) in Tanzania
Ronald. V. K. Mellya 1,2, J. Grant C. Hopcraft1, Emmanuel Macha2, Elizabeth Kilbride1,
Ernest Eblate3, Robert Fyumagwa3 Mable.B. K1
1Institute of Biodiversity, Animal Health and Comparative Medicine, Boyd Orr Centre
for Population and Ecosystem Health, University of Glasgow, Glasgow, G12 8QQ, United
Kingdom. 2285780m@student.glasgow.ac.uk; 2Tanzania National Parks, P.O. Box 3134, Arusha,
Tanzania; 3Tanzania Wildlife Research Institute, Arusha, Tanzania.
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Abstract
The global rhino population collapsed from 65,000 to 2,500 between the 1970s and the 1990s
due to poaching. In Tanzania, poaching removed almost 10,000 rhinos resulting in a few
isolated populations. Following intensive protection and reintroduction, about 161 individuals
were remaining in 2018, however, the genetic structure of these closed subpopulations is still
unknown. This study presents the first analysis of the genetic diversity of the current black
rhinoceros population in Tanzania using the mitochondria DNA (mtDNA) control region.
We compared the mitochondrial genetic structure of the current populations (Ngorongoro
Crater, Moru, Ndasiata, Mkomazi and Nyamalumbwa) with the entire Pan African rhino
population to determine the possible sources/relationships of the translocated individuals. A
total of six maternal haplotypes were identified from 62 sampled individuals which differed
in frequency among the populations. Estimates of genetic diversity using haplotype and
nucleotide diversity metrics showed that the current population has lower genetic diversity (π
= 2.44) when compared with that of the Tanzania historical samples (π = 8.76). Furthermore,
phylogenetic reconstruction of the mtDNA haplotypes identified in this study with available
data from historic and global haplotypes show that all the mtDNA haplotypes of individuals
sampled in this study have East African origin despite some populations being founded by
individuals that had been translocated from captive zoos populations in Europe and South
Africa. Our results provide baseline genetic data for the current Tanzania Black rhino
population and valuable information for translocation/supplementation programs.
Keywords: Mitochondrial DNA (mtDNA); genetic diversity; Black rhinoceros; Tanzania
Giraffe (Giraffa camelopardalis tippelskirchii) population structure and distribution
vary across land use and management types in the Tsavo Mkomazi landscape.
Muthiuru A. Chege1*, Kimitei Kenneth1, Maurice Nyaligu1, Nakedi Maputa2, Nathan
Gichohi2, Philip Muruthi2
1 African Wildlife Foundation, Voi Office, P.O. Box 594-80300, Voi, Kenya
2 African Wildlife Foundation, AWF HQ, P.O. Box 310-00502 Nairobi, Kenya
*corresponding author: Amuthiuru@awf.org
Abstract
Land use management and human activities in protected and non-protected areas affect the
distribution and structure of wildlife populations. Community and private lands in Kenya
host significant proportions of wildlife populations, acting as corridors, migratory routes,
or dispersal areas. Using road transects, we assessed how human activities and land-use
practices affect the Endangered Masai giraffe (Giraffa camelopardalis tippelskirchii)
population structure and distribution in the Tsavo landscape under four management
regimes including national parks, private ranches, conservancies, and a national reserve. A
total of 7,677 kilometres were surveyed. Livestock grazing, mining, wood collection and
charcoal production, fire, agriculture, and human settlement were the main human activities
encountered. South Kitui National reserve had no sightings of giraffes while parks and
conservancies recorded 81% of the total sightings. Large family herds were recorded in
Tsavo West, Tsavo East national parks (3-16 individuals) and Lumo Conservancy (3-21
individuals). Giraffe family groups in ranches ranged from 3-13 individuals. Mixed herds
(male and females) and bachelor herds were more dominant in ranches (25% and 43% of
the total sightings) compared to parks 21% and 37% respectively. 73% of juveniles were
in the park, 24% in ranches and 3% in conservancies. 49% of the total human activities
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were in ranches, 29% in parks, 17% in Lumo conservancy and 5.8% in South Kitui which
were mainly livestock. Ranches recorded low densities with seasonal variations of giraffes.
Non-protected areas formed key giraffe dispersal and browsing habitats despite a lack of
elaborative wildlife management strategies. There is a need to secure and strengthen the
capacity of the ranches to ensure landscape connectivity for sustainable and viable giraffe
populations.
Keywords: Land use, Management, Population Structure, Masai giraffes
Long-term telemetry data reveal dramatic changes in the Serengeti wildebeest
migration
Morrison T.A.1, Torney C.2, Hopcraft J.G.C.1
Institute of Biodiversity, Animal Health and Comparative Medicine, University of
Glasgow, Glasgow, UK; 2 School of Mathematics and Statistics, University of Glasgow,
Glasgow, UK
1

Abstract
Changes in the timing and spatial distribution of animal populations can have significant
consequences on ecological systems and humans that rely on those systems. The Serengeti
wildebeest migration is one of the world’s most iconic natural phenomena and plays
a fundamental role in the ecological and economic functioning of the region. While the
population size has remained stable over the past decades, we show that the migration route
has shifted over the past 20 years. Using a 20-year record of GPS-collared animals from 75
migratory individuals, we document large changes in the migratory patterns of wildebeest
(Connochaetes taurinus) in the Greater Serengeti-Mara Ecosystem, East Africa. We estimate
the population-level change in the spatial distribution of wildebeest by fitting Gaussian Process
models to the telemetry data across two separate decades (1999-2008 and 2009-2018) and
taking the difference between the two decades. We use a bootstrapping procedure to estimate
the degree of confidence in changes in different areas of the ecosystem. Finally, we explore
potential drivers of this distributional shift – rainfall, fire, tourism intensity, grass nutrient
concentration, and land-use change – using a general additive model that accounts for spatial
autocorrelation in the data. Between 2009-2018, wildebeest spent ~35 fewer wildebeest days
per year on the Kenyan side of the ecosystem than the preceding decade. Wildebeest have
also decreased their use near protected areas boundaries and increased their use in areas of
Grumeti and Maswa Game Reserves and the Ngorongoro Conservation Area. These changes
appear to be shaped by both ‘push’ and ‘pull’ effects that include avoidance of increasingly
human-dominated areas and attraction to areas with higher rainfall and increased surface
water, which over the past decade have occurred in the western portions of the ecosystem.
Even small changes in the timing and distribution of hyper abundance populations like
Serengeti wildebeest can have substantial impacts on ecological interactions and ecotourism
opportunities. Establishing patterns between climate changes, human activities and wildlife
distributions are essential for effective conservation planning and management.
Keywords: Land-use change, Migration, Rainfall, Serengeti-Mara Ecosystem
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Characterising Wildlife Behavioural Responses to Tourists and Tourism
Infrastructure Using Integrated Step Selection Analysis
William McLellan, Heather McDevitt, Paul Johnson, Tom Morrison, John Hongoa, Gerald
Mafuru, Fred Shirima, Joseph Masoy, Grant Hopcraft

1

University of Glasgow, 12 Grampian Terrace, Torphins, Aberdeenshire
Correspondence: william@mclellanhome.co.uk
Abstract
For many protected areas in Africa, ensuring tourism activity and animals can coexist is
essential. However, maximizing tourism revenue whilst minimizing its ecological impact is a
difficult task, and managing the trade-off is not well understood. To increase tourist capacity,
the Serengeti National Park is increasing the number of lodges and campsites within its
boundaries. One major concern is that the continued development of tourist infrastructure
will increasingly restrict animal’s movement, reducing the amount of prime habitat available
to them and consequently altering the ecological functioning of the Serengeti system.
Hence, research into characterizing animal responses to tourism is urgently required. By
using a recently developed method of animal movement analysis, known as integrated step
selection analysis, purpose-built programming packages, and animal GPS telemetry data
from the Serengeti, we will examine if and how wildebeest and zebra change their space-use
behaviour in response to lodges and campsites, before and during the covid-19 pandemic.
The data recorded during the pandemic gives us the unique opportunity to gain an insight
into whether changing occupancy levels in tourist facilities alter the behavioural responses
of wildlife to the existing infrastructure – given that far fewer tourists visited the park during
the year 2020. Integrated step selection analysis enables us to test hypotheses relating to both
movement and habitat selection processes, allowing us to infer how both aspects of animal
behaviour have changed over time in response to an increasing tourist presence in the park.
Our results could be used to predict wildlife responses to future tourism activities, which
would be vital for informing efforts aimed at balancing tourism and the ecological integrity
of protected areas for future generations.
Keywords: habitat selection, integrated step selection analysis, Serengeti National Park,
telemetry, tourism
Lion’s behavioural adaptations to a multiuse landscape
Ingela Jansson 1*, Ernest Eblate, 2, Bernard M. Kissui 3, Camilla Sandstrom 4, Navinder J.
Singh 1, Goran Spong1
Swedish University of Agricultural Sciences, SLU, Sweden; 2Tanzania Wildlife Research
institute, TAWIRI, Tanzania; 3School for Field Studies, Karatu, Tanzania;
4
Umeå University, Sweden
* Corresponding author: ingela.jansson@slu.se
Abstract
Diminishing wild space and fragmentation of populations are the main drivers for today’s
rapid decline of large carnivores. Where their range overlaps with people, their chance
to persist depends on the type, severity, and management of human-wildlife conflict and
capacities for coexistence. Where conditions permit shared space, an example is pastoralist
rangelands in East Africa, community land can serve an important connectivity function
1

36

The 13th TAWIRI Scientific Conference

between fragmented subpopulations. In terms of a source-sink system, pastoralist rangeland
may constitute an attractive sink, with an abundance of easily caught prey (livestock) and
low interspecies competition. However, unless human-wildlife conflicts are avoided or
mitigated, dispersers may not make it across, and persisting or re-establishing individuals
stand less chance to succeed. A connectivity landscape that exposes dispersers to a higher
mortality rate is of particular concern, due to their role in maintaining the link between subpopulations, thus reducing the impact of genetic drift, inbreeding depression, and stochastic
events that threaten isolated small populations. Behaviour matters; a large carnivore’s
experience, adaptation and ability to avoid or escape conflicts will affect its survival chance.
Using movement patterns from GPS-collared lions (Panthera leo), we explored lions’
behavioural adaptations in a landscape shared with pastoralists, their livestock, and wildlife.
The study took place in Ngorongoro Conservation Area (NCA), Tanzania, where multiuse
rangeland connects the small, high-density lion sub-population of Ngorongoro Crater with
the extensive Serengeti lion population. While sparse pastoralist settlements do not block
lion movements, lions select for places further away. In a region with a seasonal switch
between wild prey to people-livestock abundance, territorial lions stayed but became more
elusive. When killing livestock, most lions lingered less, thereafter escaped further compared
to wild prey kills. Our data indicate a preference for wild prey over livestock. Hence, lions’
behaviours demonstrate some adaptive capacity for coexistence.
Keywords: Behavioural adaptation, Coexistence, Connectivity, Dispersal

Dynamics of herbivore distribution and habitat selection in the Greater Serengeti
Ecosystem, Tanzania
Hamza K Kijaa, b*, Lazaro J Mangewaa, John B Kijab, Jafari R Kidegheshoc,
Mohammed Y Saidd,, and Emmanuel F Nzundaf
aDepartment of Wildlife Management, College of Forestry, Wildlife and Tourism,
Sokoine University of Agriculture (SUA), Morogoro, Tanzania, Tanzania Wildlife
Research Institute (TAWIRI), Arusha, Tanzania college of African Wildlife
Management (CAWM), Moshi, Tanzania; Institute for Climate Change and
Adaptation, University of Nairobi, 00100, Nairobi, Kenya, Department of Forest
Resources Assessment and Management, College of Forestry, Wildlife and Tourism,
Sokoine University of Agriculture (SUA), Morogoro, Tanzania
Abstract
Understanding herbivores’ spatio-temporal distribution and habitat selection are important
aspects in the ecology and management of species in protected landscapes. This study was
conducted in the Great Serengeti Ecosystem, in Northern Tanzania. The objective of this study
was to determine the dynamics of herbivores’ distribution and habitat selection of seven medium
to large-sized herbivores (impala, grant’s gazelles, wildebeest, zebra, buffalo, giraffe, and
elephant). Herbivores aerial survey data and remote-sensing-based habitat quality maps covering
two study periods (1995 and 2015) were used to assess habitat selection and use. Herbivores
were aggregated according to their feeding guilds: browsers (grant’s gazelles and giraffe),
grazers (wildebeest, zebra and buffalo), and mixed feeder (impala and elephant), and habitats
characterized into low, medium, and high qualities, derived from quality habitat maps generated
from Integrated Valuation of Environmental Services and Tradeoffs (InVEST) model. We
utilized the kernel density to map the species distribution range. Bonferroni confidence interval
and Chi-square goodness-of-fit test were used to assess habitat selection and use. We observed
a significant clustered distribution pattern for all herbivores at the ecosystem level across space
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and time. We recorded high mean species observations in Serengeti National Park (NP), followed
by Game Reserves (GRs) and least in Wildlife Management Areas (WMAs). The herbivore’s
mean sightings were higher for 2015 than for 1995. Herbivores distribution ranges contracted for
browsers and expanded for grazers and mixed feeders for 2015 in comparison to 1995. Our data
suggest that herbivores showed significant avoidance of low-quality habitats and favoured highquality habitats across space and time. Information on specie’s distribution, habitat selection and
use are useful in determining high priority areas for effective conservation practices. Our study
recommends continued protection efforts and haltering habitats degradations in the ecosystem,
(ii) integrated efforts to control habitat degradations in the ecosystem towards enhancement of
quality habitat conditions, (iii) strengthen conservation and management practices, including
protection, in less protected areas such as WMAs and GCA where we recorded low mean
abundance and declined distribution range of the studied animals, (iv) a temporal study covering
both wet and dry seasons to examine species guild’s spatio-temporal changes, (v) generally,
the management and conservation strategy of wild herbivores needs to take into consideration
habitat selection by each species.

Keywords: Protected area, ecosystem, habitat quality, InVEST model, Aerial census data
Understanding population trends in avian scavengers in Tanzania’s southern parks
Corinne Kendall1, Claire Bracebridge1*, Msafiri Mgumba2, and Adam Kane3
North Carolina Zoo, 4401 Zoo Parkway, Asheboro NC 27025 USA
Wildlife Conservation Society (WCS), Box 1654, Iringa, Tanzania
3
School of Biology and Environmental Science and Earth Institute, O’Brien Science Centre
West, University College Dublin, Dublin, Ireland
*Corresponding author: clairebracebridge@gmail.com
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Abstract
African vultures and other avian scavengers have experienced precipitous declines over the last
fifty years, primarily due to poisoning. Efforts to fill knowledge gaps about vulture population
status and trends is important for prioritizing future conservation efforts. Southern Tanzania
has the potential to be a stronghold for African vultures, due to the presence of significant
elephant, carnivore, and ungulate populations within several large protected areas. However,
little information is currently available on avian scavenger status and trends in this area. Using
roadside transects conducted from 2013 to 2021 in Ruaha, Katavi, and more recently Nyerere
National Park, we assess population trends for the six most abundant avian scavengers found
in southern Tanzania. Encounter rates suggest that southern Tanzania has some of the highest
densities of White-headed vultures in the continent, one of the few remaining substantial
Hooded vulture populations in East Africa, and significant numbers of other avian scavengers,
such as White-backed vultures, Lappet-faced vultures, and Bateleurs that are only rivalled by
areas with migratory ungulates such as Mara-Serengeti ecosystem. However, White-backed
and White-headed vultures appear to be declining in Ruaha National Park. Poisoning linked
to bushmeat hunting, trade-in vulture parts, and retaliatory killing of carnivores is a significant
threat particularly in Nyerere National Park and increasingly in Ruaha National Park as well.
Threats appear to be lower in Katavi National Park where populations appear to be stable.
Southern Tanzania likely represents one of the most important remaining populations of African
vultures, but addressing the threat of poisoning will be critical for the long-term survival of these
populations.
Keywords: mortality, poisoning, transects, vultures
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SUB-THEME: EMERGING TECHNOLOGIES AND CONSERVATION
Using genomic tools to inform conservation management decisions.
Barbara K. Mable1, Koggani Koggani1, Rachel Gray1, Anubhab Khan1, and Ronald.V. K.
Mellya1,2; 1Institute of Biodiversity, Animal Health and Comparative Medicine, University
of Glasgow, Glasgow, G12 8QQ, United Kingdom; 2Tanzania National Parks, P.O. Box
3134, Arusha, Tanzania. Correspondence: Barbara.mable@glasgow.ac.uk
Abstract
Conservation genetics is often associated with the assumption that loss of genetic variation
will increase threats to declining populations, which could be due to negative consequences
of increased inbreeding, reduced adaptive capacity to respond to climate change, or altered
selective pressures associated with habitat fragmentation. This is the basis of strategies to
augment genetic variation through translocations between wild populations from different
geographic regions or ex situ conservation programmes in zoos to wild populations.
However, genomic-scale analyses have revealed that this view might be too simplistic, as
some highly bottlenecked species show high survivorship and adaptive capacity despite very
low levels of heterozygosity and genetic diversity. Moreover, some of the major threats to
endangered species are not due to intrinsic responses to changes but to human-mediated
persecution, poaching or encroachment of livestock to wildlife protected areas. Continuing
advances in sequencing technology and bioinformatic inferences means that there is now an
opportunity to assess the genetic status of wild populations at an unprecedented scale. For
conservation management, this includes genome-wide assessment of heterozygosity (e.g.
to assess levels of inbreeding); patterns of gene flow at different time scales (e.g. historical
and recent connectivity between fragmented populations); inferences about population
demographics (e.g. effective population size; reflective of historical bottlenecks and current
levels of genetic variation); the relatedness of individuals within and between populations
(e.g. to identify the most effective individuals to translocate); and metagenomic approaches
to assessing diet, microbial community structure and host-pathogen interactions. Using
examples from African ungulates and blood meal samples from tsetse flies, this talk will
highlight recent deep sequencing approaches that have the potential to inform conservation
strategies that are focused on managing breeding or restricting potential competition between
wildlife and livestock.
Keywords: conservation management, inbreeding, population demographics, wholegenome sequencing, diet analysis
Experimental validation of specialised questioning techniques in conservation
Harriet Ibbett1*, Leejiah Dorward1, Asri A. Dwiyahreni2, Julia JG Jones1, Joseph Kaduma4,
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Abstract
Conservation increasingly uses social science tools to research human behaviour. Specialised
Questioning Techniques (SQTs) refer to a suite of methods promoted to reduce bias when
collecting data on sensitive conservation topics such as non-compliance. Despite some success,
SQTs has been criticised for inconsistent performance, complex instructions, and for requiring
large samples. Often developed in western, industrialised, educated, rich and democratic
contexts, their suitability when applied elsewhere may be limited. Whether SQTs perform better
than conventional approaches is important for those considering their use. Here, we adopt an
experimental design to validate the performance of four SQTs (Unmatched Count Technique,
Randomised Response Technique, Crosswise, Bean method) against direct questions when
asking about a commonly researched sensitive behaviour, wildlife hunting. Using scenarios,
we develop fictional characters, and for each questioning method, ask respondents to report the
answers that each fictional character should give if asked if they hunt wildlife. Specifically, we
quantify the extent to which respondents understand and follow SQT instructions, explore the
factors which influence response accuracy, and assess the effectiveness of SQTs at reducing
bias when sensitive responses are required. Data collected in two contexts (Indonesia, Tanzania)
revealed participants were more likely to refuse SQTs than direct questions, that SQTs were
harder to understand, and demographic factors such as age and education significantly influenced
answer accuracy. When sensitive responses were required, all SQTs outperformed direct
questions, providing evidence that SQTs do reduce sensitivity bias. Our research highlights the
considerable challenge of encouraging truthful reporting when researching sensitive topics.

Keywords: experimental, questioning techniques, conservation
A machine learning approach for minimizing the effects of fire on flora and fauna in
Tanzania
Mathew Langen (GIS), Richard Katondo (CBNRM), Lameck Mwamwifu & Matrida
Semfunkwe (M&E)
WWF Tanzania, Plot 252 Kiko street Mikocheni,
P O Box 63117, Dar es salaam Tanzania
Corresponding email: lmathew@wwftz.org
Abstract
Tanzania forest resources comprise tropical forests and woodlands, out of 88.6 million
hectares of the land surface, 48.1 million Ha (~ 55%) is covered by forests and woodlands
and approximately 21.6 million Ha (~ 45%) are in village lands. The major drivers of forest
degradation are agricultural expansion, commercial logging & charcoal production, wood fuels,
fires, infrastructure developments, among others. This is majorly due to population growth. Each
year, wildfire affects a large part of the country, especially in the dominant miombo vegetation.
Since 2000, the NASA-MODIS has provided fire point information alerts as an early warning for
initiating wildfire management actions. This study uses the 20 years archive of satellite observed
fire, climatic model, vegetation and land-use land-cover (LULC) temporal data to model the fire
regime using MLM to predict the best management practices for early burning, firebreaks and
late fire suppression. The prediction data will share between different projects implementing
partners has been efficient (ie: easy, fast and timely) and increased transparency compared to
old cumbersome manual methods. Also, the apps have increased general public awareness of
communities’ sustainable conservation and responsible utilization projects.

Keywords: Remote Sensing, GIS, CBO, CSO, Android
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Using Innovation and Existing Technology to Facilitate the Protection of Mountain
Gorillas in the Virunga and Bwindi Impenetrable National Parks
Shounak Barat, Miranda Pinder, Prasenjit Mitra
The Pennsylvania State University
This case study has gathered significant research from a variety of sources including published
journals, YouTube videos, and social media posts that parks do not enforce distancing rules
on tourists with mountain gorillas. Consequently, the mountain gorillas contract a variety
of respiratory diseases as well as other stress-related issues. The team utilized Penn State
University’s online library services as well as Google Scholar. Key searches included
phrases such as “mountain gorilla human interaction” and “Bwindi Impenetrable National
Park” or “mountain gorilla diseases”. Similar searches were used to find appropriate Youtube
videos, e.g., “mountain gorilla tourism” or “gorilla trekking in BINP”. Social media posts,
e.g., Instagram posts that contained tags such as #mountaingorillas or #gorillatrekking
were examined and noted instances of human-gorilla interactions whether they occurred
within touching distance or the advised seven meters (Van Hamme, et. al). YouTube videos
showcase the pattern of tourists not adhering to park distancing safety rules, credible articles
and different studies. Incorporating stricter policies and new technologies may benefit all
parties involved in mountain gorilla trekking. We comprehensively overview issues with
tourism and its impact and suggest policy prescriptions, e.g., maintaining distance from
the gorillas and preventive techniques such as mask-wearing, hand washing, and distancing
rules even when the pandemic has receded to advance the health and well-being of mountain
gorillas. We discuss the types of technology and policies that can be realistically implemented
to ensure that distancing rules are followed while the conservation parks continue to make
considerable profits.
Keywords: AI, Conservation, Gorillas, Machine Learning, Technology
   
Characterising Wildlife Behavioural Responses to Tourists and Tourism
Infrastructure Using Integrated Step Selection Analysis
William McLellan, Heather McDevitt, Paul Johnson, Tom Morrison, John Hongoa, Gerald
Mafuru, Fred Shirima, Joseph Masoy, Grant Hopcraft;
University of Glasgow, 12 Grampian Terrace, Torphins, Aberdeenshire
Correspondence: william@mclellanhome.co.uk

1

For many protected areas in Africa, ensuring tourism activity and animals can coexist is
essential. However, maximising tourism revenue whilst minimising its ecological impact is a
difficult task, and managing the trade-off is not well understood. To increase tourist capacity,
the Serengeti National Park is increasing the number of lodges and campsites within its
boundaries. One major concern is that the continued development of tourist infrastructure
will increasingly restrict animal’s movement, reducing the amount of prime habitat available
to them and consequently altering the ecological functioning of the Serengeti system.
Hence, research into characterising animal responses to tourism is urgently required. By
using a recently developed method of animal movement analysis, known as integrated step
selection analysis, purpose-built programming packages, and animal GPS telemetry data
from the Serengeti, we will examine if and how wildebeest and zebra change their space-use
behaviour in response to lodges and campsites, before and during the covid-19 pandemic.
The data recorded during the pandemic gives us the unique opportunity to gain an insight
into whether changing occupancy levels in tourist facilities alter the behavioural responses
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of wildlife to the existing infrastructure – given that far fewer tourists visited the park during
the year 2020. Integrated step selection analysis enables us to test hypotheses relating to both
movement and habitat selection processes, allowing us to infer how both aspects of animal
behaviour have changed over time in response to an increasing tourist presence in the park.
Our results could be used to predict wildlife responses to future tourism activities, which
would be vital for informing efforts aimed at balancing tourism and the ecological integrity
of protected areas for future generations.
Keywords: habitat selection, integrated step selection analysis, Serengeti National Park,
telemetry, tourism

SUB-THEME: NATURE AND CULTURE HERITAGE TOURISM
DEVELOPMENT
Natural history collections outline 100 years of faunal change
Christine Ngereza 1 and Joseph Sikawa 2
1
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Abstract
Changing species distribution patterns represent major challenges to ecosystems around the
world. Retracing these changes is limited by our knowledge of past biodiversity patterns.
Natural history collections represent authoritative records about how species distributions
respond to global change across time scales and are therefore an unparalleled source to study
biodiversity changes. In the present study, we tested the value of natural history collections
for reconstructing changes in the geographic distribution of species over time. In total, we
scrutinized 694 quality-catalogued specimens from 44 families with 186 bird species from
the Dar es Salaam, Morogoro, Kilimanjaro, Tanga, Shinyanga and Coast region collected
100 years ago. Our approaches identified 34 species that have been recategorized. The crossvalidation of our results with published accounts reveal changes in distribution ranges of
two species of birds, which are placed in the endangered IUCN Red list 2019 as threatened
due to habitat loss. We concluded that with the changing environment the natural history
collections specimens become more valuable and priceless, a matched resource in tracking
geographic changes in species distribution.
Keywords: Biodiversity, birds, natural history collections
Nature conservation as a decisive factor toward the development of cultural tourism
Lasway Agapiti, Antonitha Maria Agapiti, Jacqueline Burton Mwasomola
National College Of Tourism, Po.Box 9181, Dar-Es-Salaam
Contact Email: lasway.agapiti@nct.ac.tz
Abstract
Cultural tourism is available as a development option to all destinations because all places
have culture. As the demand for cultural growth in society, there is also growing pressure
on the public sector to support more cultural facilities. There is cultural tourism which
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involves people visiting rural villages or urban areas to experience the live culture of local
communities in their villages, towns or cities. This study aims at assessing the implication
of nature conservation towards the development of cultural tourism in the Bagamoyo district
in Tanzania. The researchers identified cultural tourism activities taking place in natural
settings and examined the influence of nature on cultural tourism. Researchers have used
direct observation, focus group discussions and key informant interviews to collect the
primary data and different published documents, journals and books for collecting secondary
data on cultural tourism issues. Also, they have used different analytical techniques based on
tabular representation, graphical presentations and statistical methods. Activities taking place
in natural settings in the Bagamoyo district are rituals, handcrafting, fishing and traditional
ceremonies. Nature conservation has brought a positive impact on cultural tourism through
rules and regulations governing nature settings which ensure natural resources’ sustainability
that is directly involved in cultural tourism though there is the limitation on cultural practice
in the natural protected areas which to some extent reduces the authenticity of some cultural
practices. It has led to the disappearance of respect, culture and traditions in some cases
while it had also encouraged showing their costumes, songs, dances and other social features.
Consideration should be made regarding natural and cultural conservation since are the two
sides of the same coin.
Keywords: Cultural tourism, conservation, natural settings, development.

SUB-THEME: MONITORING OF WILDLIFE POPULATION AND
THREATENED SPECIES
Understanding cause of the decline of near threatened Puku (Kobus vardonii)
antelope: Using DNA metabarcoding to assess the impact of competitive exclusion by
cattle in Kilombero Valley, Tanzania
Koggani Dickson Koggani*,1,2, Rachel Gray1, Umer Ijaz1, Thomas Morrison1, Edward
Kohi3, Linus Munishi4, Grant Hopcraft1, and Barbara Mable1
Univeristy of Glasgow, Glasgow - Scotland (UK); 2Senckenberg Biodiversity and Climate
Research Centre, Frankfurt am Main – German; 3Tanzania Wildlife Research Institute,
Arusha – Tanzania; 4The Nelson Mandela African Institute of Science and Technology,
Arusha – Tanzania

1

Abstract
Encroachment of protected areas for grazing sites by livestock is a major threat to herbivorous
wild populations. The Kilombero Valley (Tanzania) was home to 75% of the global population
of threatened Puku (Kobus vardonii) antelope. With a drastic increase in the number of cattle
over the past two decades, the area has lost 98% of its Puku population. There have been
concerns that cattle are responsible for Puku’s population decline due to dietary competition.
However, up to date, there has been no classification of the degree of dietary overlap between
Puku and cattle in this region. Here, we used a DNA metabarcoding approach to answer
the question of whether Puku is being competitively excluded by livestock due to forage
competition. We hypothesised that Puku has been competitively excluded by livestock hence
Puku in livestock encroached areas are forced to eat different food items. To test that first, we
investigated the use of novel sequence classification and taxonomic assignment methods to
develop a bioinformatics pipeline for the analysis of low-quality sequence data. The pipeline
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was then used to determine if there is a difference between the diet of Puku and cattle.
In the site where both Puku and cattle were present, we determined the degree of dietary
overlap between the Puku and cattle. The bioinformatic pipeline recovered higher taxonomic
assignments than previously used methods and supported the use of amplicon sequence
variants. Puku’s diet was found to be consistent across two samples sites, suggesting that
dietary competition with cattle is not occurring. Notwithstanding, multiple dietary items were
still found to be shared between the Puku and cattle diet. Our study provided the first solid
understanding of the Puku diet in the Kilombero Valley and so enhance understanding of
Puku ecology overall and should be considered by conservation managers when developing
long-term conservation strategies.
Keywords: Cattle, competition, diet, metabarcoding, Puku,
Do Human Disturbance and Intra/Inter-specific Competition Affect the Vultures’
Feeding Ecology?
Mika Takahashi*, Corinne Kendall, Grant Hopcraft and Jana Jeglinski
University of Glasgow, Glasgow G12 8QQ, the UK
*Corresponding author’s email: 2591129t@student.gla.ac.uk
Abstract
Studies of vigilance are usually limited to trade-off between feeding and predator detection,
but vigilance behaviour also includes the acquisition of environmental factors and intraspecific interactions. There have been few studies focused on vulture feeding behaviour,
therefore, we measure changes in vigilance and peck rates as indicators for behavioural
changes and aim to understand how feeding behaviour is affected by human presence and
intra- and inter-specific competition. Inside and outside Masai Mara National Reserve,
Kenya, we conducted a two-minute focal sampling counting the number of vigilance and
pecks of randomly chosen feeding individuals at a carcass. At the same carcass, we measured
the number of individuals of each vulture, bird, and mammal species as an indicator of
competition, and obtained the densities of human settlement, livestock, and tourism lodges
of the area as an indicator of human disturbance. We expect the vigilance rate to increase and
the peck rate to decrease outside the reserve where the human disturbance is higher, and as
the number of intra- and inter-specific competitors increases at carcasses. Given the African
vulture’s population crisis, the result of this study has implications for supplementary feeding
sites (SFS) where vultures are expected to experience an unnaturally high level of disturbance
and competition because of the predictable food sources. The outcome from this study will
generate a better understanding of SFS management and the effects which elevated human
disturbance and intra- and inter-specific competition has on the vulture feeding behaviour at
a carcass.
Keywords: African Vultures, Feeding Ecology, Human disturbance, intra- and interspecific competition, Vigilance.
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SUB-THEME: CLIMATE CHANGE AND ECOLOGICAL
RESILIENCE
Rainfall and temperature patterns and their influence on wildlife ecosystems in
Mikumi national park, Tanzania.
Deusdedith Bwenge Fidelis1,2, Samuel Nyambeho Mtoka1,2,Denis Baltazar Teti1,2
and Guy William Norton2
Tanzania Wildlife Research Institute (TAWIRI), P.O. Box 661, Arusha.
Animal Behaviour Research Unit (ABRU), P.O. Box 65, Mikumi – Morogoro.
Corresponding author: email: deusdedith.fidelis@tawiri.or.tz
1

2

Abstract
Climatic conditions are important for the growth, survival, reproduction, and movement
of wildlife within ecosystems. However, the integrated effects of these elements and their
processes are less understood within wildlife ecosystems. Through ABRU Project, daily
rainfall and temperature data were continuously recorded at Mikumi National Park (MNP)
since the 1970s to date. The 30 years (1990 to 2020) assessment showed that annual ecological
seasons have five consistently dry months seasons (June to October) with mean monthly
rainfall of 7.03 mm, two transitional months (November and December) with mean monthly
rainfall of 100.01 mm, and five consistently wet monthly (January to May) with mean
monthly rainfall of 133.9 mm. Temperature variations within the same period showed five
dry seasons with the monthly temperature ranging between 24.70C and 11.60C respectively.
Additionally, there was transitional months temperature which ranged between 29.5 0C and
12.6 0C respectively. A total of five wet months season were recorded which ranged between
27.4 0C and 10.8 0C, respectively. The variations between rainfall and temperature within
the park could strongly affect habitat quality and wildlife biodiversity, therefore influencing
wildlife species distribution and abundance in time and space scales.
Keywords: Rainfall and temperature patterns, wildlife ecosystems, wildlife species
distribution.
Impact of gender inequality on climate change adaptive capacity and livelihoods for
vulnerable social groups around Mikumi and Ruaha national parks, Tanzania
Asanterabi Ngoyai Lowassa1,2, Deovolent Mtui2 Florence Ghamunga3, Anna Christina
Treydte4 and Raymond Okick2
African Academy of Science; Tanzania Wildlife Research Institute and The Nelson
Mandela Institution of Science and Technology; 2Tanzania Wildlife Research Institute; 3
Makumira University; 4 The Nelson Mandela African Institution of Science and Technology
1

Corresponding author: asanterabi.lowasa@tawiri.or.tz
Climate change is projected to pose immerse impacts on biodiversity in protected areas
and the livelihoods of poor people living contiguous to these protected areas. Nonetheless,
women and youth experience a greater burden and higher risks posed by the impacts of
climate change in such areas. The study aims to provide an understanding of the impact
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of gender inequality on the climate change adaptative capacity and advice policymakers
to develop a gender-responsive adaptation strategy, to improve rural livelihoods and
conservation goals. The study used the Harvard Analytical Framework Tools to identify
access and ownership to adaptive assets and factors that influence the ownership of those
adaptive assets in a household. Data were collected using quantitative and qualitative
techniques. The quantitative study involved local communities in six villages adjacent
to Mikumi and Ruaha National parks, in which 12 local enumerators were trained to use
mobile phone-based - Open Data Kit (ODK) and interviewed 240 households (heads of
households?). In the qualitative study, six focus group discussions (FGDs) were conducted
using Participatory Rural Appraisal (PRA) to identify livelihood resources, climatic hazards,
the impact of each hazard to livelihood resources, past, and future adaptive strategies. The
discussion was guided by research tools such as resource and hazards mapping; historical
timeline; seasonal calendar, Venn diagrams and a vulnerability matrix. The results suggested
that men had more access and control than women over the assets needed for climate change
adaptation. We found that cultural barriers led women to suffer more from impacts of climate
change than men, hence, women depended on the extraction of resources from protected
areas to adapt to climatic hazards. The study concludes that gender disparities affect climate
change adaptation initiatives at both household and community levels. It is recommended
to policymakers to mainstream gender needs in climate change adaptation plans to support
equitable livelihoods improvement and biodiversity conservation.
Keywords: Gender inequality, climate change, adaptive capacity, livelihoods

Effect of Climate Change on Aquatic biodiversity: A Case of Common Natron Tilapia
and Great White Pelicans at Lake Natron Ramsar Site
Dickson M. Wambura1, Ally K. Nkwabi2, Justin Shamanche2, Emmanuel Mgimwa3,
Raphael Mwampashi4, Leonard Haule2, Joyce Selea2, Robert Fyumagwa2
Ngorongoro Conservation Area Authority, P.O. Box 1 Ngorongoro Crater, Arusha,
Tanzania
2
Tanzania Wildlife Research Institute (TAWIRI), P.O. Box 661, Arusha, Tanzania
3
Nature Tanzania, P.O. Box 683, Njiro Road, TEMDO Building No.34, Arusha, Tanzania
4
Zonal Veterinary Centre, P.O. Box 1068, Arusha, Tanzania
1

Email of the corresponding author: dwambura2010@gmail.com
Abstract
Lake Natron is a Ramsar Site that is important as a breeding site for three-quarters of Lesser
flamingoes (Phoeniconaias minor) in Eastern Africa and supports lives of another aquatic
biodiversity including Pisces and avifauna. The Lake is one of the archaeological sites with
hominid footprints. In 2019, Lake Natron was swollen because of runoff from torrential rains
of March through May of the same year. Increased water level caused an expanded ideal
environment for the breeding of Common Natron Tilapia (Alcolapia alcalica), resulting in
swarms of tilapia in lake Natron lagoons. The high number and density of fish attracted a large
number of Greater White Pelicans (Pelecanus onocrotalus) and other piscivores birds, which
managed to roost and raise thousands of chicks. Unfortunately, from July to September 2020
there was a severe drought that caused much of the lake water to dry out leading to a mass dieoff of Natron Tilapia. The investigation was conducted on four major lagoons of lake Natron
including Engaresero, Magadini, Monik and Pinyinyi where fish, birds and water samples
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were collected. Laboratory analysis from Chief Government Chemist Agency (CGCA)
revealed that the common Natron Tilapia had died from low dissolved oxygen and ammonia
toxicity. From January to February 2021, most of the tilapia had perished, consequently,
Greater White Pelicans began to starve forcing adult birds to emigrate elsewhere leaving
chicks behind that started to die in mass from starvation. Laboratory examination of birds
was suggestive of starvation and had no infectious agents. As a result, by February 2021,
over 7100 immature pelicans had died from starvation due to inadequate fish to feed on,
concurrent with high blood-sucking ectoparasites (lice) infestation. Because the results from
laboratory analyses revealed that dead fish and birds had no poison or infectious agents,
awareness education was provided to neighbouring villages to remove the dead fish along
the lakeshore and use them to produce animal feeds.
Keywords: Ammonia intoxication, ectoparasites, great white pelican, low dissolved oxygen,
Common Natron tilapia, climate change
Between hunter and climate: The effects of hunting and environmental change on
faecal glucocorticoid levels in 4 large ungulates in the Ruaha-Rungwa Ecosystem,
Tanzania
Kwaslema Malle Hariohay1,2*, Louis Hunninck4, Peter S. Ranke6, Robert D. Fyumagwa3,
Rupert Palme5, Eivin Røskaft2
College of African Wildlife Management, Mweka, P. O. Box 3031, Moshi, Tanzania
Department of Biology, Norwegian University of Science and Technology, Realfagbygget,
No-7491, Trondheim, Norway; 3 Tanzania Wildlife Research Institute (TAWIRI), P.O. Box
661, Arusha; 4 Department of Natural Resources and Environmental Sciences, University
of Illinois Urbana-Champaign, Urbana, IL 61801, USA; 5 Department of Biomedical
Sciences, University of Veterinary Medicine, Vienna; 6 Centre for Biodiversity Dynamics
(CBD), Department of Biology, Norwegian University of Science and Technology,
Realfagbygget, NO-7491, Trondheim, Norway
1
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Abstract
Understanding the drivers of animal population declines has been a key focus of conservation
biologists for decades. Anthropogenic activities, such as tourism and hunting, have long been
established as potentially detrimental to a population’s persistence. However, environmental
perturbations, such as increased seasonal temperature variations, can also have important
effects on animal populations and are exacerbated by climate change. Animals can respond
to these challenges by adjusting both their behaviour and physiological state. Stress hormone
levels between the population or individuals of four large mammals (impala, greater kudu,
roan and sable antelope) were measured through faecal GCMs levels to examine effects
of hunting, food availability (NDVI) and annual variability of environmental factors
to account for potential varying levels of faecal GCMs. Our results indicated that FGM
levels significantly varied with protected area regime, NDVI, LST and between years.
This difference might have been due to the nature of trophy hunting that induced higher
disturbance to our study animal species in RGR. Animals in highly disturbed areas had
higher levels of FGM than in the national park with a lower level of disturbance. There was
an inverse relationship between FGM concentrations and NDVI at RGR with both roan and
sable antelopes experiencing higher FGM concentrations when NDVI was low compared
to when it was relatively high. The fact that study animal (roan and sable) has to migrate to
track vegetation quality to improve bioenergetics thus reducing GC output. Furthermore,
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there was a direct relationship between FGM concentrations and LST at RGR with both
impala and greater kudu experiencing higher FGM concentrations when LST was higher.
The model indicated that in 2016 our sampled impala and greater kudu experienced higher
average temperature than in 2017 hence, this might have been the reason for higher FGM
levels in 2016. However, we also suspected the differences in FGM levels in impala and
greater kudu between years might have also been caused by the differences in trophy hunting
pressure. We recommend further research to continue monitoring the influence of trophy
hunting on ungulates.
Keywords: Hunter, climate, faecal glucocorticoid levels, large ungulates Ruaha-Rungwa
Ecosystem.
A Predictive Framework for Understanding the Response of Migratory Ungulates to
Climate Change.
*Majaliwa M. Masolele1,2, Simon Mduma2, Anthony Sinclair2,3,
Tom Morrison1,2, & Grant Hopcraft1,2
University of Glasgow, UK,
Serengeti Biodiversity Program, P.O. Box 661, Arusha, Tanzania.
3
Ecology Group, Department of Zoology, University of British Columbia, Canada.
E-mail: majaliwa117@gmail.com
1
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Abstract
Climate change poses increasingly grave threats to the survival of large mammals both in
terms of changing temperature in temperate regions and changing rainfall patterns in tropical
regions. While ungulates can modify behaviour to mitigate at least some of the direct threats
such as temperature rise and reduced rainfall posed by climate change, it is not known to
what extent they can endure, and when they are likely to modify their behaviour. Likewise,
the limitation for many researchers, conservation practitioners, and wildlife managers to
address such research gap and inform conservation science has become computing power,
and complexity involved in data management and analysis. Using Serengeti migratory
ungulates (wildebeest, zebra, and eland), we developed a predictive framework that can
quickly enable the mechanistic understanding of the response of these migratory species
to climate change using an integrated step selection function (iSSF). This approach is vital
for understanding how migratory ungulates adapt or modify their behaviour and resource
selection in response to climate change and improving our knowledge on how they will
endure into the future.
Keywords: Climate change, integrated step selection function, migratory ungulate,
resource selection.
Good-bye to Chimpanzees (Pan troglodytes schweinfurthii) under warmer climates:
Implication for Conservation Action Planning in Tanzania
Sood A. Ndimuligo1*, Sabrina Mazzoni2,3, Mohamed J. Kibaja1,4, Samuel Ayebare5, Adriana
R. Hernandez-Aguilar1 and Nils Christian Stenseth1
University of Oslo, Faculty of Mathematical and Natural Sciences, Department of
-Biosciences, Centre for Ecological and Evolutionary Synthesis, P.O BOX 1066 Blindern,
1
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Oslo Norway, 2Department of Research and Collections, Natural History Museum,
University of Oslo, Oslo Norway,3 Basque Centre for Climate Change, Klima Aldaketa
Ikergai, Scientific Campus of the University of the Basque Country, 48940 Leioa, Spain,
4
Department of Zoology and Wildlife Conservation, University of Dar es Salaam,
Box 35064, Dar es Salaam, Tanzania, 5Wildlife Conservation Society, 2300 Southern
Boulevard, Bronx, NY 10460, USA.
Abstract
Great apes are declining globally as habitat loss and hunting intensify. Climate change
is a factor already known to modify the ranges of several mammalian species. An early
understanding of the effects of climate change on species distribution provides critical
information for conservation planning. Like other apes, chimpanzees (Pan troglodytes
schweinfurthii) are classified as endangered. Tanzania hosts nearly 2000-3000 chimpanzees;
>75% inhabit unprotected savanna woodland habitat in the Greater Mahale Ecosystem
(GME) currently under multiple sources of human pressures: agriculture, livestock, hunting
and settlements. Nevertheless, the impacts of climate change on this charismatic and
emblematic species have seldom been assessed. Combining our species expert knowledge
and niche modelling, our study aimed to quantify the potential effects of climate change
on chimpanzee habitat distributions. Using the maximum entropy (MaxEnt) algorithm,
we modelled chimpanzees’ suitable habitat distribution: under the contemporary climate
and projected into the future, using four potential climate change scenarios (RCP 4.5 and
RCP 8.5) for the years 2050 and 2070. Comparing the current and future suitability extents,
we identified areas of niche contraction, loss of connectivity and substantial reduction of
natural vegetation under all four scenarios. Importantly, our findings underscore the urgency
with which climate change-focused mitigation measures need to be implemented to avert
extinction risks of this endangered primate on an unprecedented scale in Tanzania.
Keywords: Chimpanzees, Climate change, Ecological niche modelling, MaxEnt,
connectivity, conservation planning, Tanzania
Factors affecting cattle movement in a high-risk Malignant Catarrhal Fever (MCF)
area, Tanzania
Bakari Mtili*, 1Sarah Cleaveland, 2Alicia Davis, 1Freja Larsen, 3Tauta Mappi, 3Tito Kibona
&1Thomas Morrison

1

Institute of Biodiversity, Animal Health, and Comparative Medicine, University of
Glasgow, Scotland; 2 Institute of Health and Wellbeing, University of Glasgow, Scotland;
3
The Nelson Mandela African Institution of Science and Technology (NM-AIST), Tanzania
1

*Contact of the Corresponding author: 2500251M@student.gla.ac.uk
Abstract
Wildebeest associated Malignant Catarrhal Fever (WA-MCF) poses a major threat to pastoral
communities in many protected area ecosystems, including the Serengeti ecosystem. The disease
is among the most serious cattle illnesses in the region having a high perceived effect on cattle
productivity and pastoral community livelihoods. There is no current treatment or vaccination
options; therefore, the traditional avoidance strategy of moving cattle away from wildebeest
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during the transmission period (~February-July) has been the only solution to prevent the
infections. However, there is a paucity of information on when, where and how pastoralists
move their cattle to avoid wildebeest during MCF high-risk periods and to what extent WAMCF shapes cattle movement patterns. This study was carried out in two villages of Arash and
Piyaya which are both at high risk of MCF. A total of 98 and 25 GPS collars were deployed in
cattle and wildebeest respectively. A generalized linear regression model was used to examine
factors influencing the distances travelled by cattle from the boma to avoid MCF and a step
selection function model was used to quantify the factors influencing areas selected by cattle
farmers. Results from the analysis of radio-collaring data will be used to generate insights
as to when, where and how pastoralists avoid wildebeest during the MCF high-risk period.
Additionally, the research will address how the dynamics of pasture, as measured with satellite
imagery, affect interactions between wildebeest and cattle and MCF transmission. This study
will provide baseline information that will be of value in informing wildlife managers, cattle
owners and community leaders around animal movement and pasture quality before the possible
implementation of a potential new MCF vaccine.
Keywords: Cattle, MCF, Movement patterns, Pastoral communities, Wildebeest

Linking Climate Change Adaptation and Conservation in the Land-use Planning
Process. An example from Greater Gombe Ecosystem in Western Tanzania.
Fadhili Mlacha, Eliezeri Sungusia, Vivian Shadrack, Aristides Kashula, Deus Mjungu,
Shadrack Kamenya, Paul Mjema, Lilian Pintea
Contact email: fabdallah@janegoodall.or.tz
Abstract
The widening gap between rich and poor, the continuing rapid growth in population, and the
persistence of environmental destruction are just some of the challenges facing the world in
the 21st Century (DVV, 2021). The largest single threat to the ecology and biodiversity of
the planet in the decades to come will be global climate disruption due to the building-up of
human-generated greenhouse gases in the atmosphere and changes in land uses in developing
countries. The effect of climate change on biodiversity have been studied extensively in
recent years and have concluded that individual, population, species, community, ecosystem
and biome are vulnerable but can respond to climate change challenges by shifting their
climatic niche along with the time (e.g. phenology), space (e.g. range) and self (e.g.
physiology) (Placeholder1) (Bellard, Bertelsmeier, Leadley, Thuiller, & Courchamp, 2012).
JGI implemented policies of empowering villages to manage their land through land-use
planning (LUP) processes and set aside village land forest reserves (VLFRs). By 2009, 13
villages had completed their land-use plans, assigning 26% of their village area (96.9 km2)
to (VLFRs) (Pintea et al. 2012). Some village land use plans are over10 years old, are now
reviewed to accommodate changes. This paper addresses how the process of LUP address
the decreasing areas of VLFRs to accommodate population demands for farmland and
housing in villages (Mjema, 2021) while at the same time need to address the preparedness
for climate change challenges and conservation of biodiversity including the endangered
chimpanzees in the Gombe Masito Ugalla landscape.
Keywords: Land use planning, climate change adaptation, Biodiversity, Conservation

The influence of Climate Change on the biota of the Serengeti savanna ecosystem
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Simon A.R. Mduma1, Rene Beyers2, Anthony R.E. Sinclair1,2, Grant Hopcraft1,3 and the
Serengeti Biodiversity team.
Serengeti Biodiversity Project P.O. Box 661, Arusha, Tanzania; 2Beaty Biodiversity
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Biodiversity, Animal Health and Comparative Medicine, University of Glasgow; Beaty
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Abstract
Modelling by meteorologists suggests that climate change in East Africa will be expressed
through increasing rainfall, with an estimated increase of 120mm/year in the wet season
by 2050. Previous work has established that the Southern Oscillation (SO) causes changes
in rainfall. Here we use this variation in rainfall caused by the SO to detect changes in the
biota of Serengeti from data at all trophic levels covering some 50 years. These changes
are then used to estimate the long-term changes from predicted climate change. At the first
trophic level, the previous year’s rainfall determines the area burnt in the subsequent dry
season, and turn area burnt determines the rate of growth of savanna tree numbers. Dry
season rainfall increases grass production (NDVI). At the second trophic level dry season
rainfall determines the survival of synchronized breeding ungulates (wildebeest, topi through
NDVI) but not seasonal breeders (kongoni, zebra, elephant). Previous short rains determine
outbreaks of rodents. At the third trophic level increasing survival of wildebeest yearlings
(due to rain) provides more food and thus greater numbers of lions. Rodent outbreaks (due to
rain) determine the numbers of small carnivores and raptors. Previous short rains determine
the number of disease-related deaths of ungulates. These relationships then allow predictions
of changes due to the estimated 15% increase in wet season rainfall, and a hypothetical
doubling and halving of annual rain due to Climate Change. Some species increase, others
decline so that the species complex will change. Conclusion missing
Keywords: Biodiversity, Climate-change, Rainfall, Serengeti, Trophic-levels
Long-distance species needs landscape Management Approach: A case of wildebeest
in Northern Tanzania
Edward Mtarima Kohi1 and Benjamin Chow-Battersby2
1

Tanzania Wildlife Research Institute, Arusha Tanzania; 2Washington State University,
USA
Contact email: Edward.kohi@tawiri.or.tz

Abstract
In recent years long term survey data have signalled the decline of wildebeest in Northern
Tanzania. Data from Tanzania showed that the eastern white beaded wildebeest are declining
at an alarming rate that need an integrative approach to uncover its negative growth.
Combining long term population data for Tarangire-Manyara and Natron-West Kilimanjaro
ecosystem in Tanzania and deployment of GPS collars within these ecosystems (two in
each ecosystem) to track the movement of individuals to analyse possible traps within the
protected areas network or in between the PA network. Spatial analysis from census data
indicates a reduction in density of wildebeest between Tarangire NP, Lake Manyara NP
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and Mto wa Mbu GCA and remain numerous in Lokisale and Simanjiro GCA regardless
of its increasing threats from agriculture and cattle density. GPS collar data indicated that
Tarangire NP is a dry season refugee area and departure to Lake Natron GCA and Simanjiro
GCA immediate after the beginning of rainfall in November/December through increasing
human-dominated areas. In the wet season, wildebeest are predisposed to less protected areas
that are no formal restriction of people, livestock and wildebeest sharing the same roaming
area. For effective conservation of wildebeest, a landscape management plan is inevitable to
improve the security of the habitat, water point and poaching for bushmeat.
Keywords: species needs, landscape Management, wildebeest, Northern Tanzania

SEMINAR AND ROUND TABLE DISCUSSIONS (DAY 1)
Use of Wild ID Software for Identification of Giraffe
Organizers: Dr Jessica Manzak,
North Carolina Zoo, Tanzania Giraffe Research Program Coordinator

Abstract:
Many research programs in Tanzania focusing on giraffe issues are using Photo-CaptureMark-Recapture (PCMR) to follow the progress of individual giraffe within their study or to
estimate populations. The use of Wild ID software allows for a semi-automated matching of
spot patterns of giraffe photographed in the field to identify individuals. While this software
is extremely useful for this purpose, it is not very user-friendly, and there is a learning
curve to using it efficiently. The purpose of this workshop would be to allow those already
using Wild ID and those wishing to start using Wild ID to share best practices and tips for
using the software. Dr Jessica Manzak from North Carolina Zoo would facilitate and guide
the workshop, but it would be dependent on collaboration of all participants sharing their
experiences and questions. Main topics will be:
1. Organization and Processing of Field Photos for Analysis
2. Analysis of Photos in Wild ID
3. Managing Data Output from Wild ID

The challenges of enhancing tourism and livelihoods in southern Tanzania
Topic 1: The potentials for Maintaining Viable Wildlife Corridors in future.
Panelists: John Bukombe1, Wilfred Marealle1, Jerome Kimaro1, Hamza Kija1, and Pius
Kavana1
1
Tanzania Wildlife Research Institute, P.O.Box 661, Arusha Tanzania.
Evidence shows that several stakeholders use wildlife corridors in Tanzania with
overlappingland uses, including agriculture, livestock grazing pasture, settlement, and
wildlife route. Therefore, typical wildlife habitats are lost and creating new competition for
resources. Wildlife movements ave been continued reduced by land use changes that limit
wildlife passages. When wild animals start utilizing agricultural products and livestock,
it results in increasing Human-Wildlife Conflict. For example, during the past forty years
between 1980 and 2020, the tree wooded land cover types changed to non-tree cover types
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in the connection between Wami-mbiki game reserve and Nyerere National Park: shrubland,
grassland, agriculture, and settlement. Between 1980 and 2000: Woodland declined by 20%,
forest declined and forest ranged between about 29%, while water bodies declined highly by
87%. Settlement increased by 128%, and agriculture increased by 101%. Shrubland increased
by 62%, and grassland increased by 25%. Between 2000 and 2020: Woodland declined
by 33%, about two times more, whereas forest declined by 18%. Agriculture increased by
281%. Therefore the round table discussion will explore more information and advises on
best ways to reduce the blockage of the corridors.
Topic 2: Api-tourism: a potential tourism package in Southern Tanzania
Panelists: Cecilia Leweri, Kipemba Ntiniwa, Nicepor Lesio, Jerome
Kimaro, Wilfred Marealle and Bukombe John
Api-tourism is connected with Beekeeping as a traditional profession and with bee products
in ecological, food, and medicinal aspects. The observed potentials for investing in Apitourism in Southern Tanzania, around the Mikumi National Park and Nyerere National Park,
lie in the communities’ willingness, capacity and skills, and the natural resources that support
bee foraging. The main challenge observed is that Api-tourism is still relatively new but
also an unexplored field. Thus it is less mentioned among the tourist attraction packages in
Tanzania and is lowly considered a source of local income in villages. Therefore, exploring
possibilities for capacitating local communities to invest in Api-tourism is critical, especially
in areas where tourism is initially growing in southern Tanzania.

DAY TWO: TUESDAY 7TH DECEMBER 2021
PLENARY PAPER 3
Capacity development of local communities in livelihood strategies to enhance
conservation: The 2030 Agenda for Sustainable Development
Noah Sitati
WWF – Tanzania, P O Box 63117, Dar es salaam Tanzania;
Contact email: nsitati@wwftz.org
Abstract
In many parts of the world, including Tanzania, the livelihood crisis has led to increased
habitat encroachment, poaching, illegal wildlife trade, and unregulated harvesting, placing
an increased risk for zoonotic disease transmission, blockage of wildlife corridors and loss
of connectivity, human-wildlife conflicts, local extinction of wildlife and loss of livelihood
options among other impacts. At the same time, there are ongoing concerns and dramatic
increases of donor interest and funding towards livelihood improvement to save the
planet from human destruction, which also the impact of reversing the trend is yet to be
realized. Conservation organizations that were more focused on species conservation are
now embracing holistic and integrated approaches for sustainable conservation by addressing
the root causes. This new approach, if fully adopted, will help to meet the Global Goals and
the 2030 Agenda for Sustainable Development that seeks to end poverty and hunger, realise
the human rights of all, achieve gender equality and the empowerment of all women and
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girls, and ensure the lasting protection of the planet and its natural resources. While Tanzania
is one of the leading countries in the world with almost 40% of its land under and marine
under protection, the high poverty level remains a big threat to the conservation of natural
resources and high levels of encroachment, boundary disputes, and subsequently, gazettement
of some protected areas for human settlement due to growing human population and demand
for land is being witnessed. Lack of and inequitable benefits from natural resources to the
communities is one of the main drivers. For instance, for over 20-year history, the muchpublicized REDD+ Carbon Offsets to protect threatened forests as an effective approach to
applying innovative market-based solutions to the conservation of biodiversity and to benefit
wildlife and communities is still a pipe dream. The development and sales of nature-based
carbon credits provide forest communities economic pathways to transition from extractionbased to conservation-based livelihoods. It is time to walk the talk and design impactful
livelihood programs that will help realize Agenda 2030 for Sustainable Development.
Keywords: SDG, livelihoods, local communities, natural resources,

PLENARY PAPER 4
Policy implications on human-wildlife conflicts and initiatives in mitigating the
conservation challenges
Professor Abiud L. Kaswamila
University of Dodoma, Contact Email: abagore.kaswamila6@gmail.com
Abstract
Human-wildlife conflicts at dispute, underlying and deep-rooted levels and conservation
challenges – climate change, limited understanding of complex natural systems, reduced
water quality and quantity, changing demands on land resources, introduced species, and
overgrazing and fire suppression are wicked problems due to their complexity. Attempts to
resolve them demands an understanding of the whole system and failure to do so may have
unintended consequences that may lead to further fuel conflicts and biodiversity degradation.
The research findings, discussions and deliberations from the sub-theme “policy implications
on human-wildlife conflicts and initiatives in mitigating the conservation challenges” will
provide and/or suggest how findings may be important for policy and innovative initiatives
conservation challenges.
Keywords: Challenges, Conflicts, Human, Wildlife.

SUB-THEME: HUMAN-WILDLIFE INTERACTIONS
Trials of a novel olfactory elephant deterrent in the Kilombero Valley, Tanzania
Josephine B. Smit1,2, Kepha K. Mwaviko2, Joseph F. Kidibule2, Victor A. Kakengi3,
Edward M. Kohi3, Kim Lim2
1. Department of Psychology, University of Stirling, FK9 4LA, Stirling, United Kingdom
2. Southern Tanzania Elephant Program, PO Box 2494, Iringa, Tanzania
3. Tanzania Wildlife Research Institute, PO Box 661, Arusha, Tanzania
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Contact Email: smitjosephine@gmail.com

Abstract
Developing effective and practical measures for reducing crop damage to elephants is
important for enhancing human-elephant coexistence. In collaboration with farmers, we are
testing the efficacy of a novel olfactory elephant deterrent (“smelly repellent”, first developed
in Uganda), a fermented mixture of chilli, ginger, eggs, garlic, and cow dung that is hung in
bottles on a simple fence. First, we established a 1.5 km linear fence along frontline farms
in Kanyenja village adjacent to Nyerere National Park with bottles of repellent hung at 1m
spacing. We subsequently established two randomized test-control trials of different designs:
1) a 1.5 km linear fence with alternating test and control sections along frontline farms
adjacent to Magombera Nature Reserve and 2) fencing encircling five individual farms, each
with test and control sections, in Kanyenja village. Elephants encountering the Kanyenja 1.5
km linear fence while heading to farmland turned around and returned to the Park on 49% of
approaches, walked along the fence and crossed into farmland beyond the fence on 16% of
approaches, and crossed the fence on 35% of approaches over 12 months (n=95 approaches).
Elephants encountering the Magombera linear fence and individual farm fences in Kanyenja
crossed through control sections (comprising wire and bamboo pole fencing) on 64% of
occasions and through test sections (comprising wire and bamboo pole fencing with repellent
bottles) on 36% of occasions over three months (n=19 fence breaches). Fence efficacy is
likely related to the strength of the smell of the repellent. We rated 60-70% of fence sections
as having a weak or no smell after two months. We present preliminary outcomes and discuss
lessons learned about the efficacy and feasibility of this novel elephant deterrent.
Keywords: African savanna elephant, elephant deterrents, human-elephant coexistence,
Kilombero Valley, Tanzania.
Patterns of crop-raiding by African elephants (Loxodonta africana) in farms around
south-western Serengeti ecosystem
Revocatus Meney*, Richard D. Lyamuya, Emmanuel H. Masenga, and Ernest E. Mjingo
Serengeti Wildlife Research Centre (SWRC), Tanzania Wildlife Research Institute
(TAWIRI), P.O. Box 661, Arusha, Tanzania.
*Corresponding Author email: revoomen@gmail.com
Abstract
Crop raiding by African elephant (Loxodonta africana) can reduce farmers’ tolerance towards
the species conservation in communal land. Despite higher human population densities in
rural areas, and more rapid conversion of natural land to farmland, much less is known about
patterns of crop-raiding by African elephant particularly in the south-western Serengeti
ecosystem. This study examined the patterns of crop-raiding by African elephants in farms
around the south-western Serengeti ecosystem. Data were collected through an administered
structured questionnaire to 349 households inhabiting three districts (Meatu, Itilima, Bariadi)
who were randomly selected from nine villages. It was revealed that seven cultivated crops
were affected during elephant crop raids in farmlands in the area. Of these crops, maize
(Zea mays L.; 45.6%) was most raided followed by cotton (Gossypium hirsutum; 23.2%).
Spatially, crop-raiding by elephants occurred mostly in villages closer to the protected area
boundary (<10km, 86.7%) and temporally during long rains (April – June) season and at
night (7:00 pm – 04:00 am) when the crops were at their matured stage. Also, crop-raiding
incidences were positively correlated with the farm size (rs = 0.330, p < 0.001), time (rs =
0.141, p = 0.026) and elephant group size (rs = 0.440, p < 0.001) in the area. The number of
crop-raiding incidences was recorded to occur mostly on small farm sizes (< 5acres; 68.2%)
in a range of 1-3 times in a year mostly at night (53.8%) when elephants group size was large
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(>15individuals; 48.8%) and of mixed herds. Therefore, to enhance their coexistence in the
area, it was suggested that conservation education should be used to raise people awareness
on a proper measure to mitigate the problem, the importance of elephant’s conservation as
well as strengthening anti-poaching patrols through the construction of ranger posts in each
of the study villages.
Keywords: African elephant, conservation, crop-raiding, cultivated crops, Serengeti
ecosystem
Effects of snakebite on the livelihood of local communities in Ngorongoro district,
Arusha region
1
Tito Jonathan Lanoy , Jafari Ramadhan Kideghesho1 & Emmanuel Patroba Mhache2
1
College of African Wildlife Management – Mweka;2Open University Of Tanzania
Contact Email: blackmamba_20kph@yahoo.co.uk
Abstract
This paper focuses on the effects of snakebites on the livelihood of local communities in
Ngorongoro District in Arusha Region. Snakebite envenoming is mainly a disease of rural
populations that affects up to 2.7 million people and kills as many as 95,000 worldwide
per year. The highest snakebite mortality rates occur in tropical countries with the lowest
per capita government expenditure on health. The study managed to identify snake species
that are responsible for snakebite, examine local communities’ awareness of snakes and
the effects of snakebite on the livelihoods of local communities in Ngorongoro District.
Qualitative data was collected using interviews and observation and analysed by using
Statistical Package for Social Sciences (SPSS) version 25.0. A logistic regression model was
used to analyse factors influencing awareness of snakebites among local communities and
the impacts of snakebites on communities’ livelihood. Out of 95 respondents interviewed in
this study, 34 (35.8 %) indicated being bitten by snakes, while 65 respondents (68.4%) never
experienced snake bites. Black-necked spitting cobra (Naja nigricollis) and Puff adder (Bitis
arietans) accounted for the highest number of venomous bites 39 (41.05%), 58 (61.05%)
and 54 (56.84%) respectively. Results from the logistic regression model revealed that only
years of residence influences awareness of snake bites among local communities. Loss of
community members and loss of livestock were found to be significant impacts of snakebite
envenoming on the livelihood of communities. The level of awareness of snakebites and
their management in the study area was found to be poor. Moreover, the medical staff and
facilities for dealing with snakebite envenoming were insufficient. Victims depend on
traditional healers that are present in their surroundings. According to the findings, snakebites
in Ngorongoro District deserves attention from relevant authorities to rescue the locals as
well as their livestock from the peril they are facing.
Keywords: Snake, Snakebite, Awareness, Livelihood, Wildlife management
Ecological linkages: their importance to conserving avian biodiversity in the Eastern
Arc Mountains.
William D. Newmark,
University of Utah, USA; Contact Email: bnewmark@umnh.utah.edu
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Habitat loss, fragmentation, and climate change are the most important threats to avian species
in the tropics. Long-term demographic data on understory bird species in the Usambara
Mountains that are part of the Eastern Arc Mountains (EAM), a biodiversity hotspot,
indicate that past habitat loss and fragmentation have adversely impacted demographic
rates of many species over the last three decades, and confirms the threat of extinction that
many species face here. However, given that most species extinctions following habitat
loss and fragmentation are delayed rather than immediate, there are important although
largely unappreciated opportunities to conserve species through habitat restoration. Based
on species-area relationships – one of the oldest and best-defined relationships in ecology
- we can predict not only the number of species that will be lost over time but also how
quickly species will disappear over time. The extinction half-life – or the time one-half of
all understory bird species will eventually go extinct – in an 84-ha fragment (the median
fragment size in the EAM) is only 67 years. On the other hand, the extinction half-life of
species in a 10,000-ha fragment is 637 years. By regenerating 8,134 ha of forest among the
largest and closest forest fragments at nine locations in the Eastern Arc Mountains one could
create >316,000 ha in total of contiguous forest which would, more importantly, increase the
persistence time for understory bird species by a factor of 6.8 per location or ~2,272 years.
Furthermore, these linkages among fragments would permit plant and animal species to
more readily shift their ranges upslope over time in response to climate change. However,
the linkages in the EAM must be established as quickly as possible.
Keywords: linkages, persistence time, species extinction, Eastern Arc Mountains
Responses of local community towards the establishment of Ngarambe-Tapika
wildlife management area in Rufiji district, Tanzania
Rose Gerald Mdendemi1 and Emmanuel F. Nzunda2*
Ardhi House, 1147 Kivukoni Front, 1 Ardhi Street, 6th and 7th Floor, Dar es Salaam
Department of Forest Resources Assessment and Management, College of Forestry,
Wildlife and Tourism, Sokoine University of Agriculture, Morogoro, Tanzania
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Abstract
One of the core strategies for protecting wildlife resources is the establishment of protected
areas of various types including Wildlife Management Areas (WMA). The establishment of
any protected area may have positive and/or negative responses from the adjacent community
due to eviction of the community from the land that is set aside for protection. This study
assessed the responses of the local community towards the establishment of Ngarambe-Tapika
WMA and factors influencing the responses. Data were collected through a questionnaire
survey of 90 respondents from two villages. Principal Components Analysis (PCA) was
used to summarize the responses to three components representing the significance of the
WMA to the respondents, acceptance to give area for WMA and respondents participation
in establishing the WMA. Univariate analysis of variance of the general linear model
was used to assess the influence of socio-economic characteristics of the respondent on
the responses to the establishment of the WMA. Results show that most respondents had
a negative perception of the significance of WMA because the benefits that were promised
during the establishment of the WMA were not provided after the establishment of the
WMA. They accepted to give area for WMA establishment because they expected some
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benefits. The level of participation of respondents was low. Respondents with high income
and long duration of stay were less willing to give area for the WMA because they value their
land more. Fishermen were most willing to give area for WMA establishment because they
expected that the WMA would protect the source of water and regulate fishing. The study
recommends that the establishment of WMA should be more participatory to encourage
positive responses. It is further suggested that the benefits that the local community expect
to get as a result of giving an area for WMA should be provided.
Keywords
expected benefits, income, occupation, participation, willingness
Assessment of solar powered led lights as a tool for protection against carnivores
around Ruaha national park
Roberts, J. Malulu, N. & Grau, A.
Ruaha Carnivore Project, Iringa, Tanzania
Contact Email: maluluone@gmail.com
Human interactions with wildlife are a defining experience of human existence. For ages,
this has been a major reason for resource competition between humans and wildlife. Like
in the case of other predators, the global lion (Panthera leo) population decline is partly
a result of retaliatory killing in response to livestock depredation. Ruaha National Park is
the second-largest national park in Tanzania and it is surrounded by a human-dominated
landscape. We investigated the response from carnivores to the installation of solar LED
lights around livestock enclosures. This is an ongoing study that started in August 2020 in
three villages that surround Ruaha National Park. To investigate the effectiveness, we used
a randomized crossover experimental design based on a similar study conducted in Chile
(Ohrens et all, 2019). After placing the lights, we collected data weekly by interviewing the
household owners. The data records depredation events and the lights working condition.
The first phase took place in Kitisi village between August 2020 and April 2021. A second
phase started in June 2021 in Mafuluto and Magombwe villages and will last for the next
eight months. During the first phase of the study, we recorded two depredation events in one
control and one treatment boma respectively. The treatment enclosure was attacked by a lion
when some lights had started to fail. The second depredation occurred in a control enclosure
that was attacked by a Hyaena. Furthermore, these lights have shown a high rate of failure
whereby ten out of forty lights malfunctioned during the first phase of the trial. The initial
findings of this study suggest the need to undertake more research about the effectiveness of
LED lights as a Human-Carnivore Conflict prevention method
Keywords: Carnivores, protection, Ruaha national park, solar powered led lights
Assessment of behavioural responses of elephants on drone deployment in Mkomazi
National Park, Northern Tanzania
George Robert George1, James V. Wakibara1 and Kwaslema Malle Hariohay1
Department of wildlife management, College of African Wildlife Management, Mweka.
Kilimanjaro, Tanzania
Corresponding author Email: mtonegeorge@gmail.com
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Abstract
The study was conducted at Mkomazi National Park in Northern Tanzania in June 2021. The
study aimed to assess the behavioural responses of elephants on the deployment of drones. Since
elephants are the main causes of human-elephant conflicts, there is a need to devise mitigation
methods that are safe, efficient and accurate, but yet not overly painful for the elephants. Drones
are gradually more being used recreationally, commercially and for wildlife research, but
very few studies have quantified the behavioural responses of elephants to drone deployment.
This study demonstrated drone application as a potential tool for mitigating human-elephant
conflict, using this technology to observe behavioural responses of elephants. Fieldwork was
conducted using the DJI Mavic air 2 drone, where a drone was flown at a constant height and
varied horizontal distances towards individuals or groups of elephants. Elephants responded
by displaying different behaviours such as ear flipping, trumpeting, charging, running and still
standing. The Generalized Linear Model and Pearson chi-square were used to test the differences
in behavioural responses to drone deployment. It was shown that the deployment of drones was
effective in eliciting running to elephant individuals or in groups at distances of up to 200m and
that longer running distances were correlated with closer approaches of a drone. Age and sex
differences had no apparent effects on the behavioural responses. It is concluded that the use of
drones can be a useful tool for mitigating human-elephant conflicts.
Keywords: Behavioral responses, drone deployment, elephants, human-elephant conflicts.

The Status of Human- lion conflicts around Ugalla Ecosystem, in western Tanzania.
Jonathan L. Kwiyega, Monique Borgerhoff Mulder and Timothy Caro.
WASIMA Campaign, The Landscape and Conservation Mentors Organization (LCMO).
P.O. Box 285, Mpanda. Katavi. Email: jonathanlkwiyega@gmail.com
Abstract
The survival of vulnerable African lions is a function of their interactions with humankind
and invested conservation approaches and efforts localized in their geographic home ranges
throughout sub-Saharan Africa. In Tanzania, habitat loss, a declining prey base, legal hunting
by tourists and illegal retaliatory killing by locals threaten lions. In western Tanzania, one
of four areas of high lion concentration left in-country, among others, non-retaliatory lion
killing by Sukuma agro-pastoralists is impacting lions. This study aimed to assess the status
of illegal traditional lion killings around the Ugalla ecosystem, in western Tanzania, in the
process to identify potential new areas of expansion of successful WASIMA campaign from
around the Katavi-Rukwa ecosystem. The survey involved assessment of lion coexistence
and conservation status in areas around 5 reserves. Key informants and 150 household
questionnaire interviews were made to collect data. Results indicated household livestock
losses ($744.7) by carnivores were almost 3 times higher than crop losses ($250.35) by
herbivores. Losses by lions constituted almost 50% of all livestock losses by Hyena, leopard
and wild dogs combined. Community attitude towards lions is uncertain as they regard lions
as being protected by law but willing to allow their close family members to illegally kill
lions. Over 40% of respondents still observed lion dancers leveraging more traditionally
respected gifts (cattle and shoats) higher than cash. There was an increasing number of lion
dancers from 2012 to 2017 in the study area, with an average of 8 new lion dances per year
regardless of the presence of WASIMA operations in other areas. There is a possibility for
more lion killers’ occurrence due to locals’ perception of the increasing lion population in
the area. This means increasing risks and uncertainty for lions within Ugalla. More lion and
its preys population diversity and behavioural conservation actions and studies are needed to
ensure lion existence within and outside ugalla core ecosystems.
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Keywords: Carnivores, Community, lion retaliations, livestock depredation Ugalla.
Economics of Potential Income Generating Activities as Land Use Options around
Protected Areas. A case of REDD+ Program Villages in Kilosa District, Tanzania.
Renatus Paul and Pilly J. Kagosi
Tanzania Forestry Research Institute (TAFORI), P.O. Box 1854, Morogoro
Corresponding author email: massabbo@yahoo.com
Protected areas (PA) tend to be similar and overlap with REDD+ approaches when it comes
to integrated conservation. REDD+ is a global mechanism regarded as a key climate change
mitigation measure that would generate benefits from forest mitigation activities (FAO,
2011). Activities implemented as part of REDD+ would protect ecosystems and provide
additional income opportunities for communities adjacent protected areas (WWF, 2011).
However, such Income Generating Activities (IGAs) cannot most likely be considered
profitable unless are tailored to a specific economic context that describes their costs and
benefits under both current and future conditions (SCBD, 2009). Little is known about the
economic efficiency of potential IGAs around protected forest areas in Kilosa District under
the REDD+ programs. Therefore, this study accounted for the assessment in the REDD+
program areas of Kilosa District, Tanzania. Ninety (90) households were surveyed along with
focus group discussions in the villages of Chabima, Dodoma Isanga and Kisongwe. CostBenefit Analysis (CBA) and Net Present Value (NPV) were used to analyze the economics
of IGAs.The findings provided the best modalities of implementing IGAs to communities
adjacent protected areas. The IGAs identified as alternatives to PA resources with positive
NPVs over 20 years include; 35,908,194.31 Tzs/Ha Beekeeping(BK), 14,374,234.86Tzs/
Ha Ginger-maize rotation system (GMRS), 8,027,647.80 Tzs/Ha Conservation framing
(CF), 1,293,975.26 Tzs/Ha, Fish farming (FM) 1,026,361.20 dairy goat keeping (DGK).
Sensitivity analysis portrayed positive NPVs when reduction in yields due to climate change
uncertainties is maintained not above 81.1% BK, 50.7% FM, 48% GMRS, 37.4% CF. The
best-studied approaches to agriculture and wildlife management would generate 60% excess
revenue per hectare in farmland around protected areas. Communities adjacent protected
areas should use profitable and environmentally friendly IGAs. Thus, the study recommends
the worked approach in land use options as mitigation and adaptive strategy for climate
change effects as well as conservation of PAs.
Keywords: Income Generating Activities, Protected Areas, REDD+
What roles might invasive plants play in the protection and restoration of Tanzania’s
montane forests?
Strange, E.F., Sullivan, M., and Mossman, H.
Leiden University, Netherlands.
Corresponding Author: e.f.strange@cml.leidenuniv.nl,
Abstract
Following a call to action from 70 countries the United Nations launched The UN Decade
on Restoration from 2021 to 2030, recognising the urgent need to prevent, halt and reverse
the degradation of ecosystems worldwide. However, to make progress on this front and
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honour the countries targets, such as the African Forest Landscape Initiative, it is important
to gauge the current health and status of Tanzania’s forests. Invasive species pose a major
threat to ecosystem structure and function yet little is known about their role in Tanzania’s
montane forests; both understudied and of critical importance due to their high biodiversity
and key roles in cycling water, nutrients and carbon stocks. To maximise successful
restoration and protection efforts, we need to better understand how these complex, dynamic
systems respond to invaders at multiple trophic levels. The first step is to understand how
affected these systems currently are by invasions. This can provide useful information from
locating priority restoration areas, developing species-specific management plans and better
understanding fundamental elements of how the forests respond to disturbance. By analysing
existing databases that have collected species data in forest plots across the country primarily
for understanding carbon stocks, we can gain insights into current community composition
at multiple locations. This presentation will present the preliminary findings of this analysis
and outline the next steps required to build a more solid understanding of how these critically
important systems may respond to the threat of invasions which can in turn help inform their
protection to be as efficient and successful as possible.
Keywords: Forests, Invasive spp., Restoration

Dynamics of human-elephant’s conflicts in villages surrounding Ruaha national park,
southern highlands, Tanzania
*Lucia Romward1, Elikana Kalumanga1, Fenrick Msigwa2 and Robert D Fyumagwa3
University of Dar es Salaam, Department of Zoology and Wildlife Conservation Dar es Salaam,
Tanzania, 2Department of Forest and Environmental Economics, Sokoine University of Agriculture,
Tanzania, 3Tanzania Wildlife Research Institute (TAWIRI) P.O. Box 661, Arusha, Tanzania
Contact Email: luciaromward@gmail.com
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Abstract
Human- Elephant’s Conflicts is one of the challenges facing the conservation of elephants
in all elephant-range states. However, these conflicts vary in space and time due to various
factors such as variation in human population and their land uses, and local densities of
elephants in some areas. This paper presents findings on the dynamics of HEC’s in Tanzania
with a case of Tungamalenga and Mapogoro villages surrounding Ruaha National Park from
2010 to 2020. The study involved various methods including a Household survey, where
a total of 70 respondents from two villages were selected, a Focus Group Discussion with
peasants from two villages and a Key Informant Interview with experts and village leaders
to get in-depth information, as well as site visits to ensure actual observation. HEC’s were
seen to change over time. HECs’ incidences were severe in Tungamalenga village than
in Mapogoro village. Pearson Chi-square showed a significant association in causes, and
mitigation measures used to control HEC’s in the study areas. There was no significant
association in impacts of HEC’s mentioned in two villages of the study area. From this
study, it can be concluded that the causes, impacts and mitigation measures of HEC’s are
the function of time and space. Conservation authorities and all stakeholders dealing with
HEC’s should consider time and space when designing strategies to control HEC’s.
Keywords: Conservation, Dynamics, Household, Human-Elephant conflicts
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The coexistence between wildlife and human activities in the Makuyuni wildlife
corridor
Emmanuel H. Lyimo and Damian Nguma
College of African Wildlife Management, Mweka. Email: lyimo.emanuel@gmail.com or
emmanuel.lyimo@mwekawildlife.ac.tz
Abstract
Wildlife corridors play a vital role in maintaining genetic connectivity between distant
populations and provide a mix of habitats in various wildlife. Makuyuni wildlife corridor in
Arusha, Tanzania, is among crucial connectivity between Tarangire National Park, Lolkisale
GCA, and Simanjiro GCA to Essmingor Forest Nature Reserve. The corridor is also the
main route of the Northern sub-population of elephants in Tarangire National Park. But
currently, the corridor is threatened by human activities like settlements, livestock keeping,
and cultivations. The distance sampling and GPS location were used to provide counts (C),
encounters (E), distribution and density (D). Seven (7) herbivores and two (2) carnivores were
observed different encounter rates and estimates such as Zebra (E=14, 694±239), Elephant
(E=12, 749 ±193), Giraffe (E=10, 185 ±74) and, Thomson gazelles (E=48, 1511±256).
Three species of livestock were observed i.e., Shoats (E=19, 5054 ±1586) and cattle (E=20,
e=6877 SE±2671). Three types of settlements were recorded as Bati house (E=15, C=70),
livestock boma (E=14, C=30), and thatched house (E=15, C=40). Human activities reveal a
clear pattern of not being favourable to wildlife locations. The pattern may also pose a plan
and piloting the implementation of the corridor regulation of 2018. The study also provided
an overview of wildlife and human activities in the corridor; therefore, it is also used as a
benchmark for further studies in the corridor.
Keywords: Wildlife Corridor, Makuyuni, Tarangire NP, Lolkisale GCA, Simanjiro GCA
and Essmingor Forest Nature Reserve
Evaluation of the Landscape Conservation Process using the Tsavo-Mkomazi
Transboundary landscape.
Nakedi Maputla*1, Kenneth Kimitei2, Maurice Nyaligu2, Nathan Gichohi1, Austin Omutto1,
Enos Omondi1, Fiesta Warinwa1, Alistair Pole3, Charly Facheux1, David Williams4, Philip
Muruthi1
1. African Wildlife Foundation, Ngong Road, Karen, P.O. Box 310, 00502 Nairobi, Kenya
2. African Wildlife Foundation, Kaloleni-Kariokor Road, Voi, P.O. Box 594-80300, Voi,
Kenya
3. African Wildlife Foundation, Unit D, Delken Complex, Mt Pleasant Business Park,
Harare; ZIMBABWE, 4. African Wildlife Foundation, 1100 New Jersey Ave SE, Suite 900,
Washington, DC 20003
Abstract
The Landscape Conservation Process (LCP) is a framework used by the African Wildlife
Foundation (AWF) to plan, implement, and measure conservation impact in select landscapes
in Africa. Notionally, the process starts with a continent-wide assessment to identify and
scope available large landscapes that can support viable wildlife populations. This is followed
by stakeholder engagements and the articulation of a common conservation vision for a
given perspective landscape and the identification of spatially explicit priority conservation
and human well-being targets. We analyse critical threats to conservation targets and then
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design threat reduction strategies that maximize benefits across conservation targets and take
maximum advantage of available opportunities to strengthen the livelihoods of indigenous
people and local communities. This is made possible by participatory land zoning that
prioritizes actions geographically and temporally to form the basis of a long-term landscape
strategy. AWF puts in place strong project management, performance and impact measurement
processes to ensure that while conservation goals and livelihood impacts for local people
are achieved, evidence on lessons learned is documented for adaptive management. This
is followed up by a systematic scaling down of AWF’s operational presence in a selected
landscape based on the premise that the stakeholders have enough capacity to continue with
the conservation actions into the future. Following the tenets of the LCP, we selected and
developed a landscape strategy for the Tsavo-Mkomazi Transboundary landscape between
Tanzania and Kenya. Using the Tsavo-Mkomazi landscape as a case study, this presentation
focuses on how the2019-2024 Tsavo-Mkomazi landscape strategy was developed. We
evaluate how we are faring at each of the five stages of the LCP. Finally, we demonstrate
where we are in the implementation of the landscape strategy and what lessons we have
learned up to this stage.
Keywords: Evaluation, Landscape Conservation, Tsavo-Mkomazi, Transboundary
Traditional knowledge on wild edible vegetables consumed by communities around
Serengeti ecosystem, northern Tanzania
Richard D. Lyamuya1*, Grayson G. Mwakalebe1 and Kwaslema Malle Hariohay2
1
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2
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Abstract
Traditional knowledge on wild edible vegetables (WEVs) exists in most communities
worldwide. Globally, WEVs play a significant role in the sustenance of communities from
time immemorial in particular those of the Serengeti ecosystem. Though the knowledge
of WEVs is globally documented, this information in the Serengeti ecosystem is limited
and incomplete. Therefore, this study aimed at documenting the diversity of WEVs used
by communities in the Serengeti ecosystem. A total of 180 households from six villages
residing in Ngorongoro and Serengeti districts were purposively selected and interviewed
using a semi-structured questionnaire to gather detailed information about WEVs species
they consume in their area. A total of 10 WEVs species belonging to 10 genera and 9 families
were documented and were used mainly for domestic (92.8%) and partly commercial (7.2%)
purposes. Among these, were mostly herbaceous plants belonging to the family capparaceae
(38.1%), Amaranthaceae (21.5%) and Tiliacea (17.7%), represented by Gynadropsis
gynandra (37.6%), Amaranthus hybridus (21.0%) and Corchorus tridens (17.7%)
respectively. Households with lower income (88.4%) use more frequently WEVs than those
of the higher income (11.6%) because they are the ones who most frequently use them in
the area. Moreover, female households (50.8%) possessed more traditional knowledge on
WEVs including their identity and usage because they predominate the practice of gathering
and cooking these essential foods. In addition, the majority of the household (86.6%)
reported that the WEVs were decreasing in supply and difficulty in accessing them probably
because of over-harvesting. Furthermore, all the households were aware that the WEVs
were improving their livelihood and health status. We, therefore, call for urgent measures to
protect and conserve WEVs in the Serengeti ecosystem. Further research to document the
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remaining unknown WEVs species, their nutritional composition is recommended in the
area. Moreover, traditional knowledge of WEVs should be transmitted to future generations.
Keywords: communities, ethnobotany, Serengeti ecosystem, traditional knowledge, wild
edible vegetables
Trophy hunting and Land-use Options in Loliondo Game Controlled Area: A
Multicriteria Analysis
Gileard Minja
Department of Agriculture, Earth and Environmental Sciences, Mwenge Catholic
University, Tanzania.
Abstract
There is a lack of consensus among local communities and governments concerning
wildlife conservation as a viable form of land-use adjacent protected areas in Africa. Poor
community involvement in planning for conservation and unequal benefit sharing from both
trophy hunting tourism and eco-tourism is a major concern in conservation and land-use
studies. Land-use conflicts between pastoralist, eco-tourism business ventures and trophy
hunting investor at Loliondo Game Controlled Area (LGCA) is surrounded by corruption,
conflicting conservation policies and a lack of well-defined property rights. Thus there is
a need to understand how trophy hunting is used as a conservation tool and come out with
appropriate policy options for the management of trophy hunting tourism for sustainable
wildlife conservation. This paper evaluated alternative wildlife management options in the
LGCA in Tanzania, employing multi-criteria analysis techniques and a community survey.
This study found that the community-based wildlife management option was the most
preferred. Thus, the current trophy hunting scheme should be replaced with the communitybased wildlife management scheme, which would lead to efficient wildlife conservation,
well-defined property rights, and equitable benefits shared across the various stakeholders.
Keywords: Trophy hunting; ecotourism; land-use conflicts; property rights; multi-criteria
analysis.
Electric fence as a mitigation tool for human-elephant conflict in Western Serengeti:
The community perspectives Running head: Electric fence as a human-elephant
mitigation tool
Maria T. Matata1, Juma J. Kegamba1, Rudolf F. Mremi1, & Abraham Eustace2
Department of Wildlife Management, College of African Wildlife Management, Mweka,
P.O. Box 3031, Moshi, Kilimanjaro, Tanzania
2
Tanzania Wildlife Management Authority (TAWA), P.O. Box 2658 Morogoro, Tanzania
*Corresponding Author: kegambajuma@gmail.com
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Abstract
Human-Wildlife Conflict (HWC) is becoming a serious threat to the communities living
proximal to wildlife areas, and the use of electric fencing in reducing the impact of the
human-elephant conflict has become inevitable. However, understanding local communities’
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attitude toward HWC management is critical for planning and designing effective and
sustainable mitigation strategies. Grumeti Fund has constructed a 30 km electrical fence
along with Ikorongo Game Reserve, Tanzania to prevent human-elephant conflict. To
investigate the communities’ perspectives, attitudes, and expectations toward this electric
fence we used semi-structured questionnaires in the two randomly selected villages out of
five covered by the fence where 150 respondents were interviewed. The local people in the
villages surveyed perceive the newly installed fence as a measure toward human-elephant
conflict. In addition, the fence has been perceived to control problematic and dangerous
animals which led to the increase in harvests, improve security, minimize illegal hunting,
and reduce interaction between domestic and wild animals. These benefits of the electric
fence have influenced the community to have a positive attitude and perception toward the
electric fence and therefore improve human-wildlife coexistence. This study recommends
investigation on the ecological impact of this fence especially on seasonal migration of
herbivores (wildebeests, zebra, and gazelle) which cross Ikorongo Game Reserve between
June to July. This is important as fences have been mentioned to obstruct the movement of
wildebeest between protected areas.
Keywords: Electric fence, Human-wildlife conflict, Human elephant conflict
Approaches and Techniques for Managing the Human-Elephant Conflict in Western
Serengeti, Tanzania
Isaac Chamba 1 and Gimbage Mbeyale 2
Tanzania Wildlife Management Authority (TAWA), Dar es Salaam
Sokoine University of Agriculture (SUA), College of Forestry, Wildlife and Tourism
1

2

Abstract
Human-elephant conflict (HEC) is a ubiquitous feature between Ikorongo-Grumeti Game
Reserves (IGGRs) management and the adjacent communities of Bunda and Serengeti
Districts, in Mara Region. This study aimed to assess the emerging resources use conflicts
and suggest appropriate approaches and techniques for effective mitigation of HEC in the
area. Data collection involved direct observations, key informant interviews and household
surveys using questionnaires. The analysis was done using R, SPSS and MS Excel computer
software. Results revealed and recommended non-conventional mitigation measures namely
the construction of trench (95.3%), electric fencing (92.7%), establishment of buffer zone
management units (BZMUs) (92.7%), geofencing system (92.3%), Wireless Sensing
Network (WSN) (85.3%), translocation of problem elephants (11.7%), and evacuation of
people near PAs boundaries (22%) as HEC prevention and mitigation measures with longterm impacts. Generally, no single solution was found to be effective as different approaches
need to be integrated to address the problem proactively. Hence, it is recommended that
community involvement in decision-making and policy formulation be emphasized for the
effective implementation of proposed mitigation measures.
Keywords: Techniques. Human, Elephant, Western Serengeti
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Will the introduction of cable cars will unlock the tourism potential of Mount
Kilimanjaro? Perceptions of tprism stakeholders” 1Umutoni Peace,
Charles Luchagula, 1Baker Masuruli
College of African Wildlife Management, Mweka;
Corresponding author: charlesluchagula7@gmail.com
1

1

Abstract
The introduction of cable cars at Mount Kilimanjaro National Park is a novel thing in
Tanzania. Despite its novelty and its controversy regarding its benefits and cost from studies
conducted elsewhere, the perception of key stakeholders remains largely unknown. However,
as for any other development project, a considerable view from stakeholders is of paramount
importance for the success of the project. The present study aimed to assess the perceptions
of tourism Stakeholders towards the introduction of cable cars at Kilimanjaro and the factors
that influence stakeholders’ perception. To achieve the above, this study employed simple
random and snowball sampling to obtain respondents (tour guides, porters and rangers).
Afterwards, questionnaires and key informants interviews were used to collect data from
the respondents. Quantitative data were analyzed using Statistical package for social science
(SPSS) version 20. 51.65% (n =46) of respondents said that introduction of cable cars will
bring negative impacts while 48.35% (n =43) said it will bring positive impacts. The positive
impacts mentioned by respondents were multiplier effect (6.667%, n=6), increase number
of tourists (46.67%, n=42), conserve environment (10%, n=9), increase government revenue
(26.67%, n =24 ), increase employment opportunities (10%, n = 9) whereas the negative
impacts were loss of habitat and biodiversity (32.84%, n =29 ), decrease income/number
of days to summit (13.43%, n =12) and losing job opportunities (53.73, n =48). Moreover,
the study found out that respondent’s career (p= 0.001) and perceived impact (p = 0.001)
had a significant influence on the perception of stakeholders while the level of education
(p = 0.409), knowledge on how cable cars will operate at Kilimanjaro National Park (p =
0.484) did not influence perception. Generally, the highest per cent of the stakeholders had a
negative perception than those having positive and neutral perceptions. Accordingly, to gain
support from the stakeholders, the responsible authorities i.e. Tanzania National Parks and
other tourism and conservation agencies both Governmental and Non-Governmental should
involve and educate the stakeholders.
Keywords: Cable cars, tourism stakeholders, porters, tour guides, Mount Kilimanjaro.
Perceptions and attitudes of people towards Indian house crow (Corvus splendens): a
case study of Tanga and Dodoma regions, Tanzania
Theresia R. Ndanu, *Julius W. Nyahongo
The University of Dodoma, P. O. Box 259, Dodoma
*Corresponding Author: Email: trndanu@gmail.com
Abstract
Indian house crow has become a problem to communities and the environment since its
invasion of Tanzania during the 1880s. The problem associated with the birds affects the
communities socially, economically and ecology, which leads to different perceptions
and attitudes from people towards the bird species. The study explores the perceptions
and attitudes of local communities living in Tanga and Dodoma regions towards the bird
species. The respondents were from randomly selected households who were 18 or above
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years. A qualitative and quantitative method that involves a questionnaire, Focused Group
Discussion (FGD) and direct observation was adopted including 604 respondents from
Tanga and Dodoma regions. Data were analyzed using SPSS 25 version. The perceptions
and attitudes of local people towards the bird species were largely negative suggesting a
negative social impact of the birds on communities. The noted negative impact of the birds
included stealing food, money, necklace and underwear. Also, the birds contaminated the
environment, attacking chicks and destroying crops. The duration of interactions with the
birds shaped the perceptions and attitudes of people. It is recommended that sustainable
and ecologically suitable C. splendens population control measures such as the application
of biological procedures be sought. Also, education to communities and public awareness
about the socio-ecological impact of the bird species should be conducted in affected areas.
Keywords: Community, Indian house crow, perception,
Legalizing access to wild meat: People’s perceptions and factors influencing access to
wild meat in Dodoma.
McDonald Gregory Mlemwa 1, Thobias Oddo Tomeka1*, Kwaslema Malle Hariohay1 &
Jafari Ramadhan Kideghesho1
1
College of African Wildlife Management, Mweka P.O. Box 3031 Moshi, Tanzania
*Corresponding author e-mail: thobitomeka@gmail.com
Abstract
Population increase in urban areas comes with growing demand and increasing awareness
on the access of wild meat which is oftentimes a product of illegal hunting. A better
understanding of the underlying factors and challenges influencing access to wild meat
would provide a clear roadmap on sustaining the wild meat business in Tanzania. This
study assessed people’s views, ability, willingness, and challenges of accessing wild meat
in Dodoma. Data was collected using a questionnaire and semi-structured interview and
analyzed using SPSS version 26. A total of 200 Dodoma residents, 3 butchery owners and
1 Tanzania Wildlife management Authority officer were included. Results show that the
unique taste and health benefits of wild meat alongside a concern for their sustainability
influence willingness to buy wild meat. 92.82% and 83.84% of the population are able and
willing to buy wild meat respectively. Furthermore, demand preference for wild meat was
high for impala, hartebeest and eland. Nonetheless, chi-square statistics reveal that except
for religious affiliation, factors such as educational level, livelihood form, and age category
do not affect people’s willingness to buy wild meat. The supply of wild meat seems to be at
very low levels influenced by insufficient capital, bureaucracy and inefficient hunting quotas.
These findings demonstrate the feasibility of the wild meat business if the corresponding
impediments are controlled. Additionally, chances of the prevalence of illegal hunting are
highlighted in absence of effective control of the wild meat business.
Keyword: Butchery, Illegal hunting, Wild meat.
Response of common Moorland birds toward tourists and their activities on Mount
Kilimanjaro
Thomas Joseph Momburia*, Julius Modest Kimarob,
College of African Wildlife Management-Mweka, P. O. Box 3031 Moshi, Tanzania
*
Correspondence: thom.momburi@gmail.com
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Abstract
There is an increase in human activities such as tourism activities in Protected Areas.
When humans visit natural areas disturb wildlife by creating noise pollution, littering,
approaching too close for observation, and the deliberate and accidental feeding of wildlife
with anthropogenic food items. Such human activities have behavioural effects on wildlife
following different responses manifested by wildlife. Several studies have examined tourismrelated impacts on Mount Kilimanjaro, but little is known on tourism-related impacts to the
Moorland bird community of Mount Kilimanjaro. This study aims to investigate the response
of common birds of the Moorland Zone toward tourist activities on Mount Kilimanjaro in
Tanzania. Through this study, the response of common birds toward tourist activities in
the Moorland Zone of Mount Kilimanjaro was determined by comparing bird abundances
and frequencies of birds encountered in the three campsites with different conditions or
levels of human disturbances (less busy, slightly busy and busy sites). Times-species count,
direct observation and interview methods were used to determining which common and rare
birds of Moorland areas were associated with tourist camps and huts. This study found that
common Moorland birds respond positively to tourist activities by increasing in number
and frequencies of encounters, especially in the camps with a high volume of visitors. This
implies that common birds of the Moorland zone are influenced by tourist activities, as birds
tend to concentrate much in the areas with high levels of tourist activities and are attracted
to anthropogenic food resources. The findings of this study suggest the importance of paying
consideration to bird species that are likely to be affected by tourist activity while managing
areas mostly used by tourists (trails, campsites, picnic sites and huts), so as conservation of
birds is enhanced and tourism management is improved.
Keywords: Anthropogenic food, Bird abundance, Habituation, Moorland birds, Tourist
activities
Innovatively engaging village scouts enhance wildlife conservation under informal
wildlife settings in Mwanga District, Tanzania.
Maria Mbata1, Paulo Misana2, Amos Chege3, Maurice Nyaligu3, Nathan Gichohi4, Nakedi
Maputa4, Philip Muruthi4 and Kimitei Kenneth3*
African Wildlife Foundation, Same Office, P.O. Box 138, Same, Tanzania, 2 Mwanga
District Council, P.O. Box 176, Mwanga, Tanzania, 3 African Wildlife Foundation, Voi
Office, P.O. Box 594-80300, Voi, Kenya, 4 African Wildlife Foundation, P.O. Box 31000502 Nairobi, Kenya.
*
Corresponding author: KKimitei@awf.org
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Abstract
Wildlife conservation requires the holistic involvement of government, local community
and nongovernmental players. Using data collected by community scouts in three villages
in Toloha, Mwanga District, Tanzania, we illustrate the role of community scouts in wildlife
conservation in an informal wildlife area and how simple methods can be used to deter
human-elephant conflict. Although it is a key habitat linkage between Tsavo National Park
and Mkomazi National Park, Toloha lacks formal protection and faces habitat degradation,
unplanned settlement, small-scale farming, poaching and escalating human-wildlife
conflicts. Eighteen scouts were selected jointly with the local community and trained by the
District Council of Mwanga and AWF on security, conflict mitigation/management and data
collection using Cybertracker application installed in Samsung J1mini prime phones. Scouts
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collected data on human-wildlife conflicts, wildlife presence and any illegal human activity
within the corridor on routine patrols. Data collected from May 2019 to February 2021 were
imported and analyzed on Spatial Monitoring and reporting tool (SMART). Presence and
patrols conducted by village scouts improved conservation outcomes remarkably: poaching
declined by 75% despite increased visitation by wildlife to the villages (21 mammal species
recorded by February 2021), habitat destruction reduced by 75.6% and crop raids interception
rates stood at 45.6% in 2020 from zero in 2017. Our results demonstrate that strategically
placed and coordinated scout units, in community conserved areas can effectively secure
species and habitats forming a lasting basis to improve the livelihoods of local people living
with wildlife. Challenges to sustaining these successes emanate from inadequate resources
for program upkeep including livelihood improvement. Our work calls for scaling up this
approach.
Keywords: Community scouts, Conservation, human-wildlife conflicts, Management
Urban wildlife management – a pilot study about urban crows
Kövér, L.1 - Paládi, P. 1 – Benmazouz, I. 1 - Tóth, N. 1 –
Varga, S.Zs. 1 – Juhász, L. 1 – Lengyel, Sz.2
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Centre for Ecological Research, Danube Research Institute, Department of Tisza
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Urban wildlife management aims to manage wildlife species occurring in cities. Its tasks
include: carrying out different kinds of research, solving conflicts between animals and
humans and informing people about urban species, and how to live together with them without
conflicts. Hooded Crows (Corvus cornix) have colonised and spread in many European
cities in recent decades. They are often considered as pests due to their noise, littering,
aggression towards humans and pets, damage to buildings and predation on urban bird fauna.
Consequently, the control and/ management of crows is necessary in several cases. A pilot
project of Hooded Crow control was carried out in the northern part of Debrecen, the second
largest city in Hungary, in 2019 and 2020. We used four ladder traps equipped with live bait
birds. A detailed trapping protocol has been planned in advance. Besides the trapping, we
surveyed active/occupied Hooded Crow nests and monitored crows and other songbirds as
indicators year-round to evaluate the effects of crow control. In two years, we caught 244
Hooded Crows individuals. Catching success varied between the seasons. In the monitoring,
we counted the same number of breeding crow pairs but fewer individuals in the study area,
indicating decreased abundance. At the same time, the species richness and abundance of
the urban bird fauna increased. Our results are in line with international experience that the
key success in crow control is long-term systematic interventions, complemented by other
urban management activities (e.g., waste management, tree pruning). This study contributes
to strengthening of urban wildlife management as an applied field of science; the results can
be used by nature conservation and city management/planning as well.
Keywords: Hooded Crow, urban environment, human-wildlife conflict, control, trapping
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Economics of Potential Income Generating Activities as Land Use Options around
Protected Areas. A case of REDD+ Program Villages in Kilosa District, Tanzania.
Renatus Paul and Pilly J. Kagosi
Tanzania Forestry Research Institute (TAFORI), P.O. Box 1854, Morogoro
Corresponding author email: massabbo@yahoo.com
Protected areas (PA) tend to be similar and overlap with REDD+ approaches when it comes
to integrated conservation. REDD+ is a global mechanism regarded as a key climate change
mitigation measure that would generate benefits from forest mitigation activities (FAO,
2011). Activities implemented as part of REDD+ would protect ecosystems and provide
additional income opportunities for communities adjacent protected areas (WWF, 2011).
However, such Income Generating Activities (IGAs) cannot most likely be considered
profitable unless are tailored to a specific economic context that describes their costs and
benefits under both current and future conditions (SCBD, 2009). Little is known about the
economic efficiency of potential IGAs around protected forest areas in Kilosa District under
the REDD+ programs. Therefore, this study accounted for the assessment in the REDD+
program areas of Kilosa District, Tanzania. Ninety (90) households were surveyed along with
focus group discussions in the villages of Chabima, Dodoma Isanga and Kisongwe. CostBenefit Analysis (CBA) and Net Present Value (NPV) were used to analyze the economics
of IGAs.The findings provided the best modalities of implementing IGAs to communities
adjacent protected areas. The IGAs identified as alternatives to PA resources with positive
NPVs over 20 years include; 35,908,194.31 Tzs/Ha Beekeeping (BK), 14,374,234.86Tzs/
Ha Ginger-maize rotation system (GMRS), 8,027,647.80 Tzs/Ha Conservation framing
(CF), 1,293,975.26 Tzs/Ha, Fish farming (FM) 1,026,361.20 dairy goat keeping (DGK).
Sensitivity analysis portrayed positive NPVs when reduction in yields due to climate change
uncertainties is maintained not above 81.1% BK, 50.7% FM, 48% GMRS, 37.4%CF. The
best-studied approaches to agriculture and wildlife management would generate 60% excess
revenue per hectare in farmland around protected areas. Communities adjacent protected
areas should use profitable and environmentally friendly IGAs. Thus, the study recommends
the worked approach in land use options as mitigation and adaptive strategy for climate
change effects as well as conservation of PAs.
Keywords: Income Generating Activities, Protected Areas, REDD+
Assessment of Trade Flows of Wildlife Products from Tanzania: The Case of Ruaha
Ecosystem, Tanzania
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Abstract
Wildlife species are used and traded worldwide in countless forms to produce wide-ranging
varieties of products including food, clothing, medicines, pets, ornaments, building and
construction materials. However, the trade flows of these products are poorly documented in
many areas in East Africa, which hinder the availability of data for developing good strategic
management and sustainable conservation plans. The Ruaha ecosystem in southern Tanzania
holds a potential population of wildlife and is among the hotspot areas reported for illegal
wildlife trade. A study was conducted to identify wildlife products involved in the trade flows,
and their use, determine the origin and rate of wildlife products involved in the trade and map
wildlife products flow from the Ruaha ecosystem, in particular, Idodi and Pawaga divisions
to other places in Tanzania and beyond. A semi-structured interview was used by utilizing the
snow-ball technique to gather the required data. Chi-square test and Social Network Analysis
(SNA) were applied for data analysis. Some species were mostly hunted than the others, as
we found Impala, kudu, and lions were the most hunted species. Most respondents reported
using wildlife products for food and income. Different ethnic groups are found to have different
uses of wildlife products. Pastoral tribes associated to use products for the trophy and spiritual
purposes, while non-pastoral tribes use products for meat, income, and medicines. Furthermore,
more than 70% of all sources of wildlife products originated from Ruaha national park and
MBOMIPA wildlife management areas, others were from village lands. The final destination of
the products was mainly within the study villages and neighbouring villages. We recommend
that, rather than putting more effort into large animals like rhinos and elephants only, there is
a need of developing conservation action plans for medium animals like Impalas and Kudu.
Cultural elements are important to consider when addressing the illegal wildlife trade in the
village to the regional level. More conservation efforts should be allocated to areas identified as
a hotspot for trading wildlife products.
Keywords: products, Ruaha ecosystem, illegal trade, wildlife species

SUB-THEME: BEE ECOLOGY, BEEKEEPING AND API-TOURISM
Status of demand for honey in Arusha City, Tanzania: The case of honey distribution
by Tanzania Wildlife Research Institute (TAWIRI)
Raymond E. Okick*, Nicephor P. Lesio*, Wilfred N. Marealle*, Kezia D. Oola* Ntiniwa J.
Kipemba* and Goodluck Massawe*
Tanzania Wildlife Research Insitute, box 661, Arusha, Tanzania
Contact email: Raymond.okick@tawiri.or.tz
Abstract
Understanding the status of demand for honey becomes is a fundamental aspect within
the existing free-market economy and changing consumer behaviour, which can inform
the stakeholders in the beekeeping value chain on the need for better production plans
and preparedness. Arusha city is one of the large urban areas in Tanzania that are essential
domestic markets for honey. However, there is insufficient information on the status of
honey demand in the city across years. The study aimed to examine the trend of honey
demand by using sales records of stinging and stingless bees’ honey obtained from TAWIRI
from the year 2016/2017 to 2021/2022. Ordinary least square method with time-series data
was applied and data were analyzed using R software. The results revealed that the demand
for honey from stinging honeybees exhibited a significant increasing trend with an average
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of 32.25kg per year while that of stingless honeybees indicated an insignificant decreasing
trend with an average of 3.349 kg per year. In addition, the results indicated that demand
for honey in Arush City has increased for honey from stinging honeybees and decreased for
honey from stingless bees across years. Given the increasing demand for honey, beekeepers
must be encouraged to increase production to meet future consumer needs.
Keyword: Status, demand, honey, Arusha City

Balancing bees and livestock: pastoralist knowledge, perceptions, and implications for
pollinator conservation in rangelands, Northern Tanzania
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Abstract
Insect pollinators provide numerous ecosystem services that support other living organisms.
While pollinators play a large role in cropping systems, little is known about their presence
and function in rangeland ecosystems, which have recently become fragmented and
overexploited at an extraordinary rate. We assessed local Maasai knowledge on insect
pollinators and how pollinators affect livelihood diversification in Simanjiro rangelands,
Tanzania. Through questionnaires, key informant interviews, focus group discussions, and
field observations, we found varied insect knowledge among Maasai herders. Lasioglossum
bee of subgenus Ipomalictus and Syriphidae were the least commonly recognized pollinators
as only 24%, and 7% of participants could identify them, respectively. Responses varied
significantly between men and women (F = 7.397, P = 0.007). Commiphora africana, Acacia
mellifera and Albizia anthelmintica were noted as the most important bee forage plants while
observations showed Aspilia mossambicensis, Justicia debile and Acacia tortilis. Most
(77%) of Maasai herders showed limited ability to link pollinators and rangeland wellbeing.
Beekeeping contributed to livelihood diversification for 61% of respondents, with women
participating more frequently than men (χ2 = 46.962, P = 0.0001). Beekeeping was positively
influenced by education level (R = 0.421, P < 0.0001) and occupation (R = 0.194, P = 0.009).
Pollinator declines were attributed to climate change (47%), agriculture (37%), and habitat
destruction (8%). We conclude that Maasai have limited knowledge of common pollinator
groups and their roles. Community outreach and training should bridge the knowledge gap
in pastoralist communities to fully realize pollinator benefits and highlight the importance
of rangeland health.
Keywords: Bee fodder plants, Ecosystem services, Indigenous knowledge, Livelihood
diversification, Pollination
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Antibacterial activity of Kibaha honey bees propolis against bacteria Escherichia coli.
Octavian Francis Mlenga
Beekeeping Training Institute (BTI), P.O BOX 62 TABORA
+255762434846, +255782799182.
octavianmlenga01@gmail.com
Abstract
Honeybees propolis is a natural resinous mixture produced by honey bees from substances
collected from parts of plants buds and exudates. Bees use propolis in the construction and
repair of their hives, as a protective barrier against external invaders and also provides a
variety of antimicrobial activities. The main objective was to investigate the antibacterial
activity of Kibaha propolis to Escherichia coli bacteria species. Specific objectives were to
examine if the type of bacteria species can or cannot be affected by the propolis extracts.
to compare the effectiveness of the antibacterial activity of the propolis extracts with other
commonly used antibiotics (ciprofloxacin) and; to examine propolis extract from different
types of the honey bees and identify the most effective to the bacteria species. Pour plate
methodology was used for data preparation and processing in the laboratory. Observed
results were; Kibaha honey bee propolis showed antibacterial activity from the stinging
honey bees propolis extract whereas else an extract from the stingless bees propolis failed
to show any antibacterial activity against E. coli. Used positive control express more effect
to the bacteria sample than the extract from the stinging bees. Conclusively, it is clear that
propolis provides antibacterial effect to the bacteria resistive to some industrial antibiotics
hence conservation of the bees’ biodiversity has to be maintained for livelihood improvement
and sustainable future benefits.
Keywords: Escherichia coli, Ethanolic Propolis extracts, Honey bee, Pour plate method,
Propolis
Capacity strengthening on queen rearing for biodiversity conservation and improved
livelihood in Tanzania
Frida Aloyce Kundy
Tanzania Forest Services Agency; P.O. Box 40832; Dar es Salaam-Tanzania
kundyfrida@hotmail.com and frida.kundy@tfs.go.tz
Abstract
Although Tanzania has enormous potential for beekeeping, she is yet to exploit it significantly.
More than 50 % of the country is covered by forests suitable for beekeeping. Beekeeping produces
food, medicines and cosmetics, makes a significant contribution to biodiversity and encourages
agricultural production through pollination. The Government is making deliberate attempts to
promote beekeeping through capacity building and by encouraging beekeepers to use modern
and appropriate hives. One of the challenges facing beekeepers to date is the lack of knowledge
and practice associated with queen rearing to increase hive occupancy hence productivity. The
study aimed at comparing the performance of five queen-rearing techniques for productivity
increase, which included grafting, strip, Jentor, colony division and de-queening. The study
involved five TFS apiaries located at Manyoni, NAFRAC, Kisarawe, Sao hill, and Ndechela.
The ease and effectiveness of developing queens were assessed using the five techniques at the
above-mentioned geographical locations. Of the five methods, the de-queening method was the
most successful followed by the colony division method. The grafting and Jentor methods were
unsuccessful. The strip method was fairly successful. Twenty-nine queens were cultured using
this method, with 18 queens hatching at Manyoni, four at NAFRAC and seven at Kisarawe.
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The de-queening method led to the development of 82 queens at Manyoni, 77 at NAFRAC, 70
at Ndechela, 56 at Kisarawe and 19 at Sao hill. The colony division method doubled colonies
from four, eight, four, nine and 10 colonies at Manyoni, NAFRAC, Kisarawe, Ndechela and
Sao hill, respectively. In each case, the parent colony (A) remained with the queen whilst the
daughter colony (B) remained without. Biodiversity conservation and livelihood shortfalls can
be mitigated through beekeeping. More training for communities on how to use queen rearing
for gene pool and bee products production increase is needed in Tanzania

Keywords: Apiary, Conservation, Extension, Livelihood, Queen-rearing
Floral resources mediate the positive effect of low grazing intensity on the east
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Abstract
Despite livestock grazing being a globally dominant form of land use and is expected to
increase in the near future, its interactive effect with ambient temperature on bee pollinators’
assemblages is largely unknown. The situation could even be worse in the Afrotropical
savannah where few studies have been conducted to address its impacts. To fill this
information gap, we conducted a study in the Afrotropical dryland of Northern Tanzania
in which we hypothesized that the livestock grazing intensity and temperature have an
interactive effect on bee species richness. Nonetheless, grazing intensity and temperature
would lead to a change in species community composition of bee communities. Data were
collected from 24 study sites representing three different levels of livestock grazing intensity
(low, moderate, and high livestock grazing) in northern Tanzania. We used ordinary linear
models and path analysis to test the effect of grazing intensity and temperature on both
floral resources richness and bee diversity. Besides, we used non-metric multidimensional
scaling (NMDS) and permutational MANOVA to analyze changes in bee species community
composition with grazing intensity and temperature. Results show that moderate grazing
intensity slightly increased bee species richness while high grazing intensity led to a
strong bee species decline. Conversely, bee species richness was significantly higher in
moderate temperatures and significantly lower in cold and hot temperatures of the studied
region. Results from path analysis showed that the effect of livestock grazing and ambient
temperature on bee species richness was mediated by the richness of bees’ floral resources.
Furthermore, NMDS results revealed that livestock grazing led to a significant change in
the species composition of bee communities. This effect was stronger in environments with
extremely higher temperatures. Therefore, our study reveals that bee communities living in
Afrotropical savannah benefit from low levels of livestock grazing as this proliferates the
growth of flowering plant species. However, livestock grazing at high intensity is likely to
cause significant bee species losses and bee communities’ turnover, the effects that may
increase with increasing global warming.
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Indigenous knowledge of beekeepers on morphology and behaviour variations of
honeybees in Tanzania
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Abstract
The present study aimed to investigate the diversity of honeybees based on morphology and
behaviour using indigenous knowledge of Tanzanian beekeepers. Structured questionnaires
were administered to 78 beekeepers of different ages and experiences in the selected area
of Tanzania. The present study reported the existence of one to four ‘types’ of honeybees in
different beekeeping areas. It was revealed that 42.3%, 53.8% and 44.9% of the beekeepers
are aware of the decrease in honey storage, colony numbers, and sizes, respectively in
Savannah and Mountainous ecological beekeeping zones. Further analysis revealed that
74.3% of the respondents are aware that shortage of forage influenced honeybee migration
behaviour. However, the distance, direction and destination of the migratory colonies were
not known by the beekeepers. In addition, the contribution of various behaviours of the
honeybees to the understanding of their variations was also not known. While the beekeepers
reported the presence of different ‘types’ in their localities, there was no evidence of change
in the composition of ‘types’ in any part of the study area.
1

Keywords: Apis mellifera, comb building, defensive behaviour, ecological zone, food
storage,
Cost-Benefit Analysis for EAMCEF Beekeeping and Dairy Cow Projects in the
Eastern Arc Mountains, Tanzania
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Abstract
The Eastern Arc Mountains (EAMs) are known for their unique biodiversity and is
considered to be one of the hot spots for the conservation of biodiversity in Africa. The
EAMs have many endemic fauna and flora species that are not found in other places in the
world. However, the Mountains have been degraded due to the increase in anthropogenic
activities. The government of Tanzania and other stakeholders including EAMCEF supports
Income Generating Activities (IGA) to community adjacent protected areas in the country
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to support biodiversity conservation. Despite the presence of conservation efforts in EAMs,
there is limited information on how IGAs including beekeeping projects contributed to
communities’ livelihood and conservation of EAMs. The socio-economic surveys were
carried out in the EAMs and 200 households were interviewed guided by a questionnaire,
22 key informants and 18 Focus Group Discussions (FGDs) were interviewed guided by a
checklist of questions. Cost-benefit analysis (CBA) involved calculations of both the BenefitCost Ratio (BCR) and Net Present Value (NPV) for beekeeping projects implemented in the
study area. The results indicated that most beekeeping projects in EAMS had CBR of less
than 1 indicating that economically the projects were not profitable, however environmentally
had a positive outcome. Low production of bee products was observed in the areas with cold
weather conditions than warm areas. At the same time, beekeeping had a lower income than
other projects including dairy cows but had positive benefits to the environment of which
is the main focus on conservation. For instance, beekeeping activities in some nature forest
reserves like Magamba support reducing illegal activities as bees scare criminals. The study
recommends further research to increase the production of beekeeping projects in areas with
cold weather conditions to encourage more beekeepers to engage in the project for economic
and environmental benefits.
Keywords: Cost-Benefit Analysis; Beekeeping; Eastern Arc Mountains
Does honey colour have any implication for antimicrobial activity?
Kakengi, Alexander Victor1 and Genichi Idani.2
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Abstract
This study aimed to verify whether the honey colour has any implication for the medicinal
properties of honey. A total of 19 honey samples were collected from 14 purposefully
selected high honey producing areas involving 3 beekeepers per area to make a total of 42
beekeepers selected randomly. Wherever feasible stinging and stingless honey bees were
collected. The honey colour was determined and antimicrobial activity was tested using
three pathogenic bacteria (Staphylococcus aureus, Salmonella typhi, Escherichia coli ) and
one fungus (Candida albicans). Results showed that honey colour influenced honey sugar,
water, and honey pH (P<0.001). There was no clear trend in honey pH referring to the honey
colour, the dark-coloured honey was less acidic whereas water white honey was more acidic
(P<0.05). Water white honey was relatively more able to inhibit microbial growth followed
by extra white, white, light amber and lowest in the amber-coloured honey (P<0.05). Dark
colour honey (Bukombe) could not inhibit the microbial growth of E. coli and S. aureus.
Water white-coloured honey (Gairo) had the highest ability to inhibit bacterial and fungal
growth. It was concluded that there is no relationship between honey colour and the ability
of honey to inhibit pathogenic microbial growth.
Keywords: Bees, honey, colour, antimicrobial activity.
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SUB-THEME: INDUSTRILIALIZATION, EMERGING ECONOMIC
OPPORTUNITIES, INFRASTRUCTURE DEVELOPMENT AND
BIODIVERSITY CONSERVATION
Assessing the impact of infrastructure development on elephant movement patterns
in critical ecosystems of northern Tanzania
Alex Lobora1, Ramadhani Juma1,2, John Bukombe1, Edward Maasa1,2, Kezia Oola1,
Machoke Mwita1, Peter Kigadye3, David Mrema3, and Julius Keyyu1
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Abstract
This study aimed to assess the impact of the 400kV power transmission line [PTL] from
Singida to Namanga on wildlife movement patterns in wildlife corridors to advise the
developer on proper mitigation measures. Thirty elephants were fitted with GPS collars
to monitor their movement patterns across the study area from October 2018 to 2021. The
study validated extensive use of Kwakuchinja, Mswakini chini and Mizani corridors in
LOT T2, as well as Tanganyeeti/Kikoti and Laasarak corridors in LOT T3. Furthermore,
movement datasets revealed one additional corridor in this area namely the Mizani corridor
that provides a connection between Loosiming’ori Forest and Simanjiro/Lokisale GCAs.
Overall, findings revealed that despite the ongoing construction activities of the PTL in
LOT T2 & LOT T3, elephants continued to use the two corridors and the wayleave area,
suggesting that the ongoing construction activities of the PTL have so far not affected
wildlife movement and habitat use across the project area. The study has expanded our
understanding not only the usage of the Tanganyeeti/Kikoti corridor but also validated
the presence of the Laasarak corridor which connects the eastern and western elephant
populations. Based on the movement datasets collected in this corridor, the majority of
collared elephants utilised the PTL wayleave and adjacent areas and further into the village
lands. Overall, collared bulls had larger home range sizes compared to females with males
travelling more distances than females. However, a large portion of the Laasarak corridor
has now been cleared to pave way for the construction of a weighbridge, thus posing a
danger to the future of this important corridor.
1

Keywords: Power Transmission Line, elephant movement, Wildlife corridors, Lake
natron, Tarangire-Manyara ecosystem, Swagaswaga-Hanang ecosystem
Are infrastructure Development Pose Adverse Impacts on Biodiversity in Protected
Areas? A Case of Selected Valued Environmental Components in Ukutu-JUKUMU
WMA, Morogoro, Tanzania
Chelestino Balama, Numan Amanzi, Siwa Nkya, Ally Mkude, and George Mwiga
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Abstract
In recent years, there has been an increasing trend of constructing development infrastructure
in protected areas. In doing so, vegetation are cleared, which has an impact on Valued
Environmental Components (VECs). However, empirical evidence in Tanzania is limited,
in particular, on studies related to the construction of transmission lines (TL) of electricity
across protected areas. This study, therefore, assessed the anticipated impacts of the proposed
TL that will cross the Ukutu-JUKUMU Wildlife Management Area (WMA). Specifically,
the study assessed: 1) anticipated impacts of the proposed 400 kV on the selected VECs
namely vegetation types, forest stock, catchment and biodiversity value; and 2) appropriate
mitigation measures for managing the impacts of the proposed TL. The study was conducted
in Ukutu-JUKUMU WMA, Morogoro Rural District. Two types of data set were collected
in this study to address the study objectives: 1) Biophysical, and 2) socioeconomic. The
biophysical study involved forest inventories to obtain data that were used to estimate the
impact of proposed TL construction on selected VECs. Socio-economic data were collected
through Focus Group Discussions, in-depth interviews with key informants and field
observations. The results showed that the construction of the proposed 400kV TL will affect
15Ha of woodland and 20Ha of grassland. A total of 225,183.87 individual stems that were
found in the proposed TL will be cleared. Anticipated mitigation measures against the loss of
VECs include: promoting in-situ and ex-situ conservation, enhancement of WMA protection,
and selective vegetation cutting in the proposed TL. It is concluded that construction of the
proposed 400 kV is anticipated to reduce forest cover, a decline of forest stock, plant species
composition, catchment and biodiversity values. However, such impacts will be masked by
the good adoption of mitigation measures and the positive impact that will be brought by the
proposed TL.
Keywords: Kidunda-Village, Green-Belt, Millettia-micans, Ukutu-JUKUMU and RuvuRiver
Impact of infrastructure development on wildlife in critical ecosystems of northern
Tanzania
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Abstract
This study aimed to assess the impact of the 400kV power transmission line [PTL] from
Singida to Namanga on wildlife distribution, abundance and habitat use on wildlife
corridors to advise the developer on proper mitigation measures. The study employed a
combination of remote camera traps and ground transects in each Lot and spaced at 500
m apart for each site. The study revealed the presence of 34 different wildlife species with
their frequency varying across the study area. Comparisons of means revealed differences
in the composition of species between areas but the frequency of observations of animals
was not statistically different across sites and transects. Out of the species recorded, 46%
were recorded on the PTL wayleave, suggesting the ongoing construction of the PTL may
have had minimum impact on species distribution and habitat use along the PTL. The
distribution of group sizes of animals was nearly similar within sites and transects including
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the PTL, with animal group sizes ranging between 2-10. The mean and standard deviation
of wildlife species diversity within LOT T1, LOT T2 and LOT T3 were 1.2±0.3, 1.16±0.2
and 1.27±0.2 respectively. Further analysis revealed no significant differences in species
diversity across LOTs, Sites and Transects. Despite the lack of a significant level, there was
a slight increase in animal diversity when moving away from the PTL wayleave, suggesting
a displacement of wildlife species especially during construction activities due to human
presence and associated construction noises. However, despite the ongoing construction
activities in various LOTs and on the PTL and vegetation clearance, the survey recorded
use of the PTL by wildlife for feeding and resting and that there was no difference in the
number of wildlife sightings and diversity for transects along the PTL and transects located
500 m and 1 km away from the PTL. It is worth noting that so far, there is no evidence of
wildlife fear to feed and use the transmission line wayleave area and sometimes not only
feeding near the erected steel towers but also wildlife rested around or below towers as well
as within the PTL wayleave.
Keywords: Power Transmission Line, Wildlife abundance, Lake natron, TarangireManyara ecosystem, Swagaswaga-Hanang ecosystem
National Forest Policy and Industrialization: Critical analysis of 1998 forest policy on
the perspective of industrial economy in Tanzania
Numan S. Amanzi, Nancy E. Pima, Milkajane J. Sangiwa, Chelestino Balama, Herieth A.
Nyarobi and Ibrahim Hussein
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Abstract
Tanzanian Government is transforming her economy from a predominantly agricultural one
to a diversified and semi-industrialized one with a substantial industrial sector comparable
to typical middle-income countries. To reach an industrial economy, the government
has identified two main areas of emphasis: i) involvement of the private sector, and ii)
encouragement and persuasion of investors. The government further identified three types of
industries: i) industries that rely on local raw materials; ii) industries that produce for internal
market), and iii) labour intensive-based industries. While the focus of the government is
towards the industrial economy, three questions need to be addressed: 1) are the existing
natural resources policies have objectives and statements that support the industrial economy?
2) Are existing implementation strategies and plans reflecting the industrial economy? 3)
What policy-related challenges need to be addressed through institutional reforms? This
study used the 1998 National Forest policy as a case study to address those questions. Data
were collected through a review of relevant documents including policy, laws, regulations,
programmes, projects, plans, strategies and publications. The study also employed the
“going back-approach”, which is studying one’s own experience in policy implementation.
The results show that the forest policy, either directly or directly, supports the industrial
economy. There are policy objectives and statements that promote the involvement of the
private sector and investment in forest-based industries. However, policy implementation
has challenges like the presence of multiple and fragmented forest management authorities,
inadequate synergy and coordination across related sectors, a contradiction of regulations
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that govern forest and land resources, and a lack of certification of forest resources. The
study concludes that while the policy has supportive objectives and statements toward the
industrial economy, its implementation on the ground is neither simply nor smoothly.
Keywords: Certification, Forest Policy, Industrialization, Industrial Economy and MiddleIncome Country
Industrialization, Inclusive Green Growth and Shared Prosperity: Can Tanzania
attain a Win-Win Scenario without Promising Biodiversity? A Theoretical Review
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Abstract
This paper went a long way to show how industrialization, inclusive green growth and
shared prosperity could be sustained in Tanzania without compromising biodiversity. The
big question in this regard is whether the kind of industrial policy agenda that Tanzania
has pursued over the last two decades is associated with “inclusive green growth” and with
‘shared prosperity. The main objective of this paper sought to shed light on the extent to
which industrialization, inclusive green growth and shared prosperity could be sustained in
Tanzania without compromising biodiversity. Specifically, the paper sought to first, examine
how industrial policy takes on board issues of inclusive green growth and shared prosperity;
and second, assess the extent to which Tanzania industrialization addresses issues related
to biodiversity and the environment in a way that is holistically and sustainable. The
methodology that was employed by this study was a documentary review of various documents
that address issues on industrialization, inclusive green growth and shared prosperity. In
particular, a review of publications by the World Bank occupied a central place. Key results
emanating from this study point out that the industrial policy framework agenda neither did
it address ‘inclusive green growth’ nor ‘shared prosperity. The industrial policy framework
agenda addresses economic growth concerns at the expense of green growth concerns that
acknowledge the role of natural capital growth and its important role in the welfare of future
generations. Conclusively, attain a win-win scenario without compromising biodiversity and
the environment at large the industrial policy framework agenda will have to be reviewed to
mainstream ‘inclusive green growth’ and ‘shared prosperity.
Keywords: Biodiversity, Environment, Industrialization, Inclusive Green Growth, Shared
Prosperity
Assessing the impact of infrastructure development on avifauna in critical
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Abstract
This study aimed to assess the impact of the 400kV power transmission line [PTL] from
Singida to Namanga on avifauna within wildlife corridors to advise the developer on
proper mitigation measures. The study employed a combination of remote camera traps
and ground transects in each Lot and spaced at 500 m apart in each site. A total of 375
bird species were recorded in the three LOTs, 11 of which are listed in the IUCN RED list
namely, three (3) species as critically endangered, four (4) species as endangered, three (3)
species as nearly threatened and one (1) species as vulnerable and the rest of the species as
least concern. There was no significant difference in bird species diversity between dry and
wet seasons but the difference was among the three LOTs, an indication that the ongoing
phases of construction activities have so far not affected seasonal species composition along
the project area. A total of 221 of all bird species were recorded using direct observation
only while 63 of all bird species were recorded using indirect methods, indicating that the
indirect method made an additional 17% species that would not be recorded using the direct
method. Among the topmost 10 families that were highly frequent sighted to each LOT
included Cistiolidae which was the most common in both dry and wet seasons. Two bird
families were recorded only in the dry season (Fringillidae & Musophagidae) and two in
the wet season (Laniidae & Lybiidae). Species diversity and richness did not differ across
all transects, implying the close similarity between the 400kV PTL wayleave with the rest
of transects that are away from the PTL. It also revealed that so far, the construction of the
PTL had no effect on species diversity, distribution and abundance in wildlife corridors.
Keywords: Power Transmission Line, Avifauna, Wildlife corridors, Lake natron, TarangireManyara ecosystem, Swagaswaga-Hanang ecosystem

SUB-THEME: WILDLIFE ECOLOGY AND ECOLOGICAL
INTERACTIONS
Assessing large carnivore population status in vast landscapes: A case study of
leopard and other species in Selous-Nyerere
Charlotte Searle1, Paolo Strampelli1, Singira Parsais2, Leonard Haule3, Kandey Olesyapa1,
Nasri Salum1, Justine Robert1, Davis Runyoro1, Alex L. Lobora3, Amy Dickman1
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Abstract
Assessing the status of wildlife populations is an important activity to identify threats and
inform conservation management interventions. However, as a result of their low population
densities and elusive nature, large carnivores present particular challenges for assessment.
This is especially the case in vast conservation landscapes, where intensive monitoring of
populations is often logistically and financially prohibitive. In 2020 and 2021, we carried
out landscape-scale large carnivore population assessments in Nyerere National Park and
Selous Game Reserve. Although the Selous-Nyerere ecosystem is believed to host some of
Africa’s most important populations of the lion (Panthera leo), leopard (Panthera pardus),
African wild dog (Lycaon pictus), and spotted hyaena (Crocuta crocuta), relatively little
is still known about the status of these populations. We, therefore, aimed to assess large
carnivore population status and habitat use at scales that would be useful to help inform
conservation management. We employed systematic camera trap surveys, combined with
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spatially explicitly capture-recapture density modelling, and large-scale spoor surveys,
combined with occupancy and spoor density modelling. Here, we present preliminary results
from these efforts, with a particular focus on leopard population status. We discuss how our
results can be employed to inform management, as well as species-specific limitations of the
methodologies employed. Finally, we discuss the suitability of the survey framework more
generally for assessing and monitoring large carnivore populations over similar scales and
discuss potential alternatives.
Keywords: Large carnivore population, Nyerere National Park, Selous Game Reserve,
Camera trapping surveys
Status of Endangered Ashy Red Colobus Monkeys (Piliocolobus tephrosceles) in the
Burigi-Chato National Park: A preliminary assessment for future surveys
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Abstract
Ashy red colobus monkey or Ugandan red colobus is a forest dwelling primate which occurs
in Tanzania and Uganda. IUCN listed as endangered species with about 50 % being decline in
its home range due to forest clearing, bush meat and predation. In Tanzania, they are found in
Gombe Stream and Mahale Mountains National Parks, Mbizi Forest Reserve, Mbuzi Forest,
Chala Forest, Ufipa Escarpment and Biharamulo game reserve which is currently part of
Burigi-Chato National Park. At present, the species distribution status is largely not known
in the area. We aimed at obtaining baseline information on their status by i) confirming
their presence in the park ii) estimating group size and composition and iii) understand
their distribution across various habitats. To obtain such types of information, we carried
out presence/absence surveys for 17 days along pre-determined routes. We found many
groups in the Biharamulo zone that borders Lake Victoria to the East. We did not find red
colobus monkeys in western parts of the park. We preliminarily recorded 50 groups ranging
from 1 to 86 individuals. The groups constituted different sex categories: adults, sub-adults,
juvenile and clinging infants. The presence of clinging infants in most of groups provides a
promising future for this primate in the park. Forty-four (88%) were recorded in the forest
while 6 (12%) in the woodland patches that are close to the forest. Individual density was
estimated to be 203.8 individuals per km2 in the surveyed area. Our preliminary findings
indicate that the parts of the park close to the Lake Victoria may harbor a large abundance of
this primate species. However, sampling efforts were highly biased in the Biharamulo zone.
We recommend further well-planned surveys for red colobus in the park. These will help
guide and design their appropriate conservation strategies.
1
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Abundance and diversity of hawkmoths in forest edges and
surrounding farmlands in Amani Nature Reserve
Adelaide Sallema
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Hawkmoth diversity in Amani Nature Reserve was studied from three different habitat types
that included thick vegetation assemblage with closed canopy cover, edges of forest and
areas of human intervention between 2017 and 2019. Sampling took place for the period of
60 days during long rain (April-June) and short rain (November –December) periods. Four
transects 150m apart were set from the closed canopy cover, forest edge perpendicular to
surrounding farmlands. Moths were captured using a UV-light trap. The altitude and GPS
coordinates of the sampling sites were marked with handheld Garmin e Trex 30x GPS and
cross-checked with Google Maps. A total of 35 hawkmoth species and 982 individuals
belonging to the family Sphingidae were identified (Kitching and Cadiou, 2000). The highest
hawkmoth abundance was recorded from forest edges and dense forests. Areas with human
habitats showed lower hawkmoth abundance. Accordingly, the highest Shannon Weiner
diversity was recorded from forest edges and low in farmland areas. The abundance of the
hawkmoths varies based on season with the highest abundance in short rain compared to the
long rain periods in all sampling sites. The moth species that showed high occurrences were
Euchloron megaera, Nephele funebris, Temnora elegans, Nephele argentifera, Coelonia
fulvinotata and Nephele comma. Both hawkmoth species were found to co-occur in all
three sites and seasons. Changes in diversity and abundance of hawkmoths suggest that
accelerating anthropogenic factors lead to the destruction of natural habitats while it has
often been found to exert adverse effects on biodiversity. Findings from this study also
indicate a negative influence of the anthropogenic intervention on overall moth diversity and
abundance from the present location. Amani Nature Reserve is still an important refuge for
many species that become restricted to the different environments due to global warming
hence calling for conservation.
Keywords: Abundance, Amani Nature Reserve, Diversity, Hawkmoths
Status of land use and land cover changes in a few selected villages in the eastern
Serengeti ecosystem
Franco P. Mbise
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Abstract
One of the greatest threats towards protected areas (PAs) is land-use change, which results
in habitat loss, isolation of PAs, and pervasive edge effects. The focus of this survey was
to estimate the status of land-use changes resulting from the human population, cultivation,
and livestock increase in three villages located near Serengeti National Park (SENAPA).
Image data from the United States Geological Survey (USGS) was used to quantify the landuse changes. This was conducted for six study villages in the Loliondo Game Controlled
Area (LGCA); three in the Maasai tribal area (pastoral) and three in the Sonjo tribal area
(agropastoral). Satellite images (30 m spatial resolution) were used to process the land use
and land cover change trends from 1989 to 2019 at two-time steps Images were Landsat
captured March-4, 1989, and Sentinel captured on February-2, 2019. It was found that
within a period of three decades, agricultural activities increased by 95% in the three closest
villages (Maasai tribe) to SENAPA. The furthest three villages (Sonjo tribe), increased by
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90%. Furthermore, forestland decreased by 61% in the three closest villages whereas for the
furthest three villages it decreased by 30%. LGCA management should provide solutions that
address the existing problems of clearing lands for cultivation, high human, and livestock
populations increase, which disturb ecosystem functions in the area. Conservation initiatives
should consider a management approach that discourages the conversion of land to croplands
and promotes zero-grazing husbandry.
Keywords: Human population, land cover change, land use; Serengeti, Maasai
Estimating and Assessing Chimpanzee Populations and Threats in the Masito Ugalla
Ecosystem, Tanzania.
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Abstract
To estimate and assess the populations and threats of chimpanzees in the Masito Ugalla
Ecosystem (MUE), we conducted a three-month chimpanzee survey in the year 2020. We
used the line transect method and randomly generated 16 line transects on each site of
our 25 survey sites, selected based on chimpanzee habitat suitability models by using the
ArcGIS computer program. On each line transect, we standardized a length to 1Km. We
customized the survey 123 form on Android Phones (Infinix Note 7) and used them for our
data collection. We used GPS (Garmin 64s) for locating starting-, direction- and ending
points. We performed the data analysis by using distance sampling software version 7.3.
Since unhabituated chimpanzees are mostly elusive, we used chimpanzee nest detections as
a proxy for estimating the abundance and density of chimpanzees. Data analysis revealed
that MUE contained a population size of 716 chimpanzees (Min; 413 and Max; 1301, 95%
CI) with an average chimpanzee density of 0.393159 (range: 0.210385 – 0.819905; 95%
CI). While there have been several efforts on the landscape to protect these chimpanzees
including the establishment of local authority forest reserves and gazettement of the area as a
UNESCO Man and Biosphere reserve, anthropogenic activities such as farming, settlements,
cutting of trees, wildfire, traditional beehives, and cattle herding continued to pose major
threats to the long-term survival of chimpanzees in the Masito Ugalla Ecosystem. Thus, new
actions and resources are urgently needed to enforce the laws and ensure the protection of
these chimpanzees, their habitats and the biodiversity values of the landscape.
Keywords: Survey, chimpanzees, ecosystem
Movement behaviour and home range size of Roan and Sable antelopes in Usangu
Area – Ruaha National Park, Tanzania
Emmanuel H. Masenga1*, Halima Kiwango2, Christopher Timbuka2, Brandon Kemp3, and
Ernest E. Mjingo1
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Abstract
The development of GPS satellite collars technology has increased the ability of biologists
to monitor wild animals’ movement behaviour in relation to landscape characteristics. The
collars supply data via satellite which is normally accessed by the user according to a preset schedule. Between August 2018 and November 2018, four roan antelope (Hippotragus
equinus) and four sable antelope (Hippotragus niger) were immobilized from the helicopter
and fitted GPS satellite collars manufactured by African Wildlife Tracking. We report findings
from analysis of data fitted into 3 female individuals of sable herds, 3 female individuals
of roan herds, 1 male individual of roan and sable respectively. These collars functioned
in different days before reaching estimated expired battery life (minimum days; Roan 61
and sable 331, and maximum days; roan 442 and sable 422). From these collars, the daily
average distances moved by female sables were 15.7km and roans 13.5km respectively.
Kernel Density Estimation at 95% average home range sizes of female roan were 169.6km2
and sable 67.4km2. The results show overlapping home range sizes for both roan and sable
antelopes population restricted in the Usangu area and Ilambitali flood plain. The study
concludes that longer movement suggests higher energy expenditure and a greater risk of
predation from large predators.
Keywords: GPS satellite collars, movement, home range, sable and roan antelopes
How do wildebeest and zebra balance the trade-off between risks and resources when
crossing large rivers?
Shaya Van Houdt1, Grant Hopcraft1, Amanda Subalusky2, 3, Christopher Dutton3, Emilian
Kihwele4,5 and Thomas Morrison1
College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow,
United Kingdom; 2Department of Biology, University of Florida, Gainesville, Florida,
USA; 3Department of Ecology and Evolutionary Biology, Yale University, 165 Prospect
St, New Haven, Connecticut 06511, USA; 4Groningen Institute for Evolutionary Life
Sciences, University of Groningen, Nijenborg 7, 9747AG Groningen, The Netherlands;
5
Tanzania National Parks, Tanzania; Corresponding author: shaya.v.h@gmail.com
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Abstract
Ungulates have large herd sizes and live in fluctuating climatic and biotic habitat conditions
obliging them to migrate over large spatial scales to survive. Consequently, these largeranging movements force animals to cross rugged terrain, including natural barriers. Features
like rivers impede migratory movements and are potentially dangerous places to cross.
Facing rivers poses a trade-off to ungulates between the potential for resources at the other
side and the perceived risk of crossing. The trade-offs between risks and resources that drive
wildebeest (Connochaetes taurinus) and zebra (Equus quagga) to cross the three largest rivers
in the Serengeti (Tanzania) and Mara (Kenya) Ecosystem (the Mara, the Mbalageti and the
Grumeti River) may help us understand if the crossing is random or if the animals absolutely
must cross, but this remains understudied. We studied 121 GPS radio-collared migrating
wildebeest and zebra across the Serengeti-Mara ecosystem to investigate when and where
large ungulates cross rivers. An analysis of crossings in relation to resource availability and
risks may show that resources like grass biomass or quality are significant predictors of river
crossings. However, a trade-off with risks may decrease crossings. With climate change
in mind, future crossings based solely on resources may increase mass drownings, but if
risks alter this behaviour, animals may not cross at all, potentially preventing animals from
accessing vital resources. These findings capture the decision-making processes of ungulate
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movement through semi-permeable landscapes and how they may be impacted by climate
change.
Keywords: Crossing, resources, risks, rivers, ungulates.
Lion and spotted hyena distributions within a buffer area of the Serengeti-Mara
ecosystem
1,2
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Abstract
Most large carnivore populations are declining due to anthropogenic activities including
direct persecution, prey depletion, habitat loss, and degradation. Protected Areas (PAs)
can help maintain viable large carnivores’ populations; however, anthropogenic activities
occurring near and within PA borders or edges can reduce their effectiveness. We investigated
the influence of edge effect on the abundance of lions (Panthera leo) and spotted hyenas
(Crocuta crocuta) in Maswa Game Reserve (MGR), part of the Serengeti ecosystem in
northern Tanzania. We conducted repeated call-ins to attract and enumerate lions and hyenas
at 20 stations in MGR during June–July 2017. We used N-mixture models to estimate hyena
and lion abundance in relation to land covers and distance from the MGR south-western
border; by human settlements. We found the lowest lion and hyena abundances near the
border and human settlements, with the abundance of both species increasing toward the
eastern border and Serengeti National Park. Although lions were uniformly distributed
among land covers, hyenas were more abundant in woodlands. We suggest that reduced
lion and hyena abundance near human settlements was in response to depleted prey, human
encroachment, and livestock incursions. We recommend ecologically compatible land uses
and effective border patrols to mitigate these adverse effects.
Keywords: Edge effect, Spotted Hyena (Crocuta crocuta), Large carnivore, Lion
(Panthera leo), Maswa Game Reserve, Serengeti National Park.
Camera trapping and spatially explicit capture-recapture for the monitoring and
conservation management of lions: insights from two globally important populations
in Tanzania
Paolo Strampelli, Charlotte E. Searle, Philipp Henschel, Dennis Ikanda, David W.
Macdonald, Singira Parsais, Leonard Haule, Kandey Olesyapa, Nasri Salum,
Amy J. Dickman
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Abstract
Accurate and precise estimates of population status are required to inform and evaluate
conservation management and policy interventions. Although the lion (Panthera leo) is a
charismatic species receiving increased conservation attention, robust status estimates are
lacking for most populations, in part due to the lack of standardised methodologies. This is
especially relevant to Tanzania, which is home to Africa’s greatest number of lions, but where
population status estimates are lacking. We employed a novel combination of systematic
camera trapping and spatially explicit capture-recapture (SECR) to estimate lion population
density at four sites across management and habitat types in Tanzania’s Ruaha-Rungwa
landscape, a global lion stronghold for which no empirical status estimates are available.
Lion occurred at the highest densities in a strongly-protected, prey-rich area of Ruaha
National Park (6.12 ± SE 0.94 per 100 km2), and at a relatively high density (4.06 ± SE 1.03
per 100 km2) in a community-managed area of similar riparian-grassland habitat. Miombo
woodlands in both photographic tourism and trophy hunting areas sustained intermediate
lion densities (1.75 ± SE 0.62 and 2.25 ± SE 0.52 per 100 km2, respectively). These are the
first spatially explicit density estimates for lions in Tanzania, and also provide some of the
first insights into lion status in important yet understudied miombo habitats. Double-blind
identification revealed low inter-observer variation in photo identification (92% agreement),
indicating that the methodology can be reliably applied to the lion. We suggest that the
method presented can be an important tool in the monitoring of lion populations, and show
that it is applicable across a range of habitats and land management types. We conclude by
discussing preliminary findings from an application of the same method to another globally
important population, in Selous-Nyerere, and compare its applicability with other methods
to assess lion population status.
Keywords: Camera trapping, capture-recapture, lions
Species diversity and abundance of large mammals in different conservation levels of
protected areas in Northern Tanzania
Evaline J. Munisi*1, Emmanuel H. Masenga1, Robert D. Fyumagwa1, Richard D.
Lyamuya1,, Rajabu Mikole1, Maulidi L. Mdaki1, Habibu M. Muna1, Grayson Mwakalebe1,
Ally J. Nkwabi1
Tanzania Wildlife Research Institute, P.O. Box 661, Arusha, Tanzania
* Corresponding author: E-mail: evaline.munisi@tawiri.or.tz

1

Abstract
Tanzania has shown a strong commitment to wildlife and biodiversity conservation, setting
aside about 40% of its land as protected areas. Such protected areas vary greatly in their
makeup, from totally protected areas with no human settlement to partially protected areas
that have resident communities where multiple uses of wildlife are permitted. However, not
all PAs successfully protect and conserve their biodiversity and continued monitoring is vital
to assess the effectiveness of conservation efforts. In this study, we tested the ecological
effectiveness of two state-owned partially protected areas i.e. MtowaMbu and Lake Natron
Game Controlled Areas in conserving mammalian fauna. We surveyed in January 2021,
during the wet season in MtowaMbu Game Controlled Area (MTGCA), Lake Natron Game
Controlled Area (LNGCA) and Lake Manyara National Park (LMNP) to estimate large
mammal species diversity and population abundance. The road transect method was used to
acquire data. A total of seventeen large-size mammals were identified and recorded from the
three protected areas. We found a higher abundance of large mammals in LMNP compared
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to MTGCA AND LNGCA. LMNP contained the highest species richness of 13 species
while LNGCA and MTGCA contained 5 and 6 species respectively. We also found a higher
abundance of large mammals in LMNP compared to MTGCA AND LNGCA. The highest
diversity index of (1.245) was found in MTGCA while LNGCA had the lowest diversity index
(0.788). The major threats identified during the study period that could be responsible for
lowered large mammal densities were livestock grazing, illegal hunting, land clearance, crop
cultivation and deforestation. These results suggest that partially protected areas can support
large mammal communities but at low densities compared to national parks. Therefore, we
emphasize the need for continued efforts to ensure that partially protected areas are relied
upon as a means of conserving large mammals in Tanzania.
Keywords: anthropogenic impact, game controlled areas, Maasai Steppe, mammal
abundance, national park,
An Analysis of Wildlife Seizure Data Distributions using Spatial Clustering
Marvin Jakobs*, Prasenjit Mitra, and Johnson Kinyua
College of Information Sciences and Technology, The Pennsylvania State University,
United States
*Corresponding author: mkj5388@psu.edu
Abstract
Illegal wildlife trade seizure data from the Wildlife Trade portal was analyzed for densitybased clustering using DBSCAN on a global scale and some common cluster areas included
multiple countries in southern Africa, eastern Asia, and specifically the Himalayas Mountain
range. Seizure data from the start of 2016 to the present was exported for Kenya, South
Africa, and Nepal to perform more precise DBSCANs on a country-level scale. These
DBSCANs revealed large seizure clusters in the capitals of each county as well as smaller
seizure clusters in regional and border areas. A second map was created for each county by
plotting seizure points that scaled in size depending on the number of people charged in
that seizure. An interesting pattern emerged as the urban seizures contained relatively small
markers and only one or two people were charged while the rural seizures tended to be
larger-scale operations where multiple people were charged in each case. Although original
DBSCANs pointed to urban areas as likely problem regions, also visualizing the quantity
of poachers/traders per seizure reveals larger scale illegal wildlife activity in rural areas. As
illegal wildlife goods most often move from rural to urban areas, they likely become more
spread out amongst people and less connected to each other or the source. Therefore, for the
highest yield of criminals and illegal wildlife goods, the focus should be set on seizing in the
early stages of the trade chain, primarily in rural areas.
Keywords: Clustering, Poachers, Seizures
Species diversity of brood parasite birds and their hosts at the University of Dodoma
campus
Francisco Joseph Xavier1 & Ignas Safari*1
Department of Biology, University of Dodoma, Tanzania
Correspondence: *safariignas@yahoo.co.uk

Abstract
Brood parasitic birds are of special interest to behavioural and evolutionary biologists
because they exhibit unusual breeding behaviour of laying their eggs in nests of other bird
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species that are tricked to take care of the foreign young. The University of Dodoma campus
contains huge areas with natural vegetation that attracts many bird species including brood
parasitic species. This study assessed species diversity, abundance and habitat relationship
of brood parasite birds and their hosts at the University of Dodoma campus between May
and July 2021. A total of 12 sites in three habitat types, which are grassland, rocky hills
and bushland sites were surveyed using mist nets and transect count methods. Only two
individuals of brood parasitic birds, which are Black and white cuckoo (Clamator jacobinus)
and Klaas cuckoo (Chrysococcyx klaas) were captured in mist nets. However, several other
species of brood parasitic birds including Diederik Cuckoos (Chrysococcyx caprius), Village
indigobirds (Vidua chalybeata), straw-tailed whydahs (Vidua fischeri), Pin-tailed whydahs
(Vidua macroura), broad-tailed whydah (Vidua obtusa) and lesser honeyguide (Indicator
minor) were recorded in opportunistic samplings. Since brood parasitic birds were only
captured at the Chimwaga bushlands or recorded in opportunistic samplings, a statistical
comparison of the diversity of the brood parasitic birds across the three habitats was not
performed. The capture of the parasitic birds at the Chimwaga bushland area was possibly
due to the presence of many hosts at the area because during the time of data collection that
area had the highest bird’s diversity compared to other habitats.
Keywords: University of Dodoma, brood parasites, cuckoos, hosts, honeyguides

DAY TWO: POSTER PRESENTATIONS
Identification of plant sources of pollen grains in honey from the University of
Dodoma apiary
Baraka Kombe1 & Ignas Safari*1
Department of Biology, University of Dodoma, Tanzania
Correspondence: *safariignas@yahoo.co.uk
Honeybees (Apis sp.) collect large quantities of pollen grains and nectar for making honey.
The quality of honey depends mostly on plant sources of the pollen and nectar used in making
it. The College of Natural and Mathematical Sciences at the University of Dodoma (UDOM)
produces honey that is claimed to be of very high quality. The current study investigated
the plant sources of pollen grains in honey from the UDOM apiary, which is likely to be
a key factor in its quality. Pollen grains from various flowering plants around the apiary
were collected, observed under a light microscope, measured, photographed and a pollen
atlas prepared. Honey from the apiary was observed under the microscope to identify the
plant sources of contained pollen grains with reference to the prepared pollen atlas. Also,
the relative abundances of pollen grains from different plants were established. The results
indicated that four key plants species (or families) contributed the most pollen in the honey.
The diversity of pollen grains in the honey was lower than the diversity of flowering plants
present around the apiary suggesting that that only a few plants contributed the most pollen.
This study is still in progress to identify the key plant species (or families) that contribute
most pollen in the honey from the UDOM apiary. Identification, conservation and planting
of plants that contribute most pollen in honey will ensure higher productivity of apiaries.
Keywords: University of Dodoma, honey, pollen, apiary, honeybees
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Abstract
Protected and conserved areas in Tanzania are potential to the nation, community and
ecosystem sustainability. They harbour many species ranging from flora and fauna which
require protection for the sustainable ecosystem and people’s livelihood. This article assesses
the contribution of beekeeping around forest conservation areas for people’s livelihood and
ecosystem Sustainability in Tanzania. Beekeeping is among the income-generating activity
to be encouraged to the community living around the forest conservation area which will
enhance livelihood and ecosystem sustainability. Beekeeping was formalized in 1949 in
Tanzania under the Ministry of Agriculture. Indigenous knowledge on beekeeping was
utilized by the time, where about 99% used traditional methods. Availability of forage in the
conservation area is necessary for beekeeping activities. Therefore, there is a need to utilize
beekeeping activities by people living near conserved areas for livelihood and ecosystem
sustainability in Tanzania. By allowing the community to carry out economic activities in
the forest conservation area equate to giving the community responsivity to take care of
the forest. The proverb “Give the witch-doctor your son, so that he may bring him up”
can be applied. The involvement of people around the forest conservation area is giving
them responsibility and therefore participatory forest management. The beekeeping activity
is challenged by increased use of agrochemicals which may lead to poisoning of bees thus
affecting productivity. Also, different kinds of pests and diseases call for more research on
identification control methods and knowledge of modern technologies on beekeeping in
Tanzania. Therefore, there is a need to strengthen beekeeping activity to the community
around forest conservation areas which will enhance participatory environmental protection,
improve livelihood and ecosystem sustainability. Similarly, it is necessary to provide
education, training and equipment necessary to beekeepers at affordable cost.
Keywords: Beekeeping; Livelihood security; Conservation; Sustainability; Ecosystem;
People’s awareness, knowledge and perceptions toward bee–pollinators
Fredrick Ojijaa, Cecilia Lewerib
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Abstract
Bees play an important ecological role as pollinators of a variety of flowering plant species.
Thus, they contribute significantly towards food security and improving people’s livelihoods.
Bee pollination maintains genetic diversity in plant communities. As a result, it allows plant
species to mix their genetic material over distances which is the key mechanism of genetic
diversity and for the continued evolution of flowering plants. Nonetheless, the decline of
bee population due anthropogenic changes, limited knowledge, and negative perceptions of
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people towards bees is threatening global food security and bee diversity particularly in sub–
Saharan Africa. We carried out the study in Tanzania to assess the knowledge and perception
of local people about bee–pollinators and conservation using the structured questionnaire.
We found that the majority of respondents (91%) have heard about bees (χ2 = 6275, p <
0.001) and their conservation initiatives (71%). And 84% of respondents consider bees to be
important (χ2 = 168.9, p = 0.001). Moreover, 98% of respondents correctly identified the Apis
mellifera compared to other bee species. A binary logistic model revealed that respondents’
knowledge of bee–pollinators is influenced by their age (p < 0.05) and education level (p
< 0.05). Nearly all the respondents (74%) claimed to afraid of bees while others (79%)
stated that bees are dangerous species as they might harm human. Poor farm management
practices, use of fire and deforestation were noted by 79% of respondents as the most human
activities threatening bee–pollinators. Overall, the respondents were knowledgeable of bees
and techniques needed to conserve pollinators. However, we suggest that raising of bee
(and other pollinator species) awareness coupled with management programs should be
implemented in the local communities to enhance their conservation.
Keywords: Attitudes, Education, Knowledge, Food security, Pollination, sub–Saharan
Africa, Tanzania
Beekeeping and environment conservation project
Stephen R Esau
Correspondence Email: stephenrugaluka@gmail.com

Abstract
Beekeeping which stands for Apiculture and Meliponiculture is the art and science of harnessing
bee and plant resources for the production of bee products which may include some or all of
the following: honey, beeswax, propolis, royal jelly, brood, bee venom, pollen, live bees and
pollination services. Beekeeping is done for socio-economic development such as improving
agriculture through pollination, use of honey and other bee products as food and medicine, and an
income-generating activity for beekeepers and the nation. Through this existing idea, we are not
going to come with a new mode of production rather we will differentiate this project from other
projects by applying some sort of advancement and technology to our native African bees kept
in the natural forest to obtain higher quality and quantity of natural bee product and making use
of opportunities and threats while maintaining the native vegetation where these project will be
carried on. Our advanced method of technology will rely upon proper apiary management, good
processing methods that follow HACCP proper storage equipment, good packaging and value
addition to some of the bee products. Apart from the production of these bee products as raw
materials for human consumption and industrial use we shall be adding value to some of these
products, therefore apart from selling bee products as raw material, we will be selling finished
products such as processed and packed honey, honey wine, beeswax candle of different shapes
and aroma, skin ointment, liniment, shoe polish and bee colonies. After assuring sufficient and
quality production of these products we shall advertise our services and products to fetch market
system for both local and foreign markets.
Keywords: Beekeeping, environment, conservation, bee products
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Predicting the Impacts of Climate Change on the potential suitable habitat
distribution of House Crows (Corvus splendens) in Tanzania
Sood A .Ndimuligo1,2, Baraka Naftal Mbwambo3,4, John Erasto4, Pius Kavana3,4, John K.
Bukombe4, Ally K. Nkwabi3,4
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Abstract
Global climate change has recently received attention as it affects species distribution at all
scales. Many species including invasive species have indicated a shift in their ecological
ranges in response to climate change. However, little is known on the range shift for House
Crow (Corvus splendens) in Tanzania. We present the assessment of the impacts of climate
change on the potential suitable habitat distribution for House Crow in Tanzania using a
machine learning algorithm, Maxent 3.4.1, we estimated the extent of both current and future
potential suitable habitat for house cows and the size of suitable habitat in protected areas
of Tanzania. Current suitable habitat distribution is aligned to observed crows distribution
along the Indian Ocean coast, also we identified new potential suitable areas around Lake
Victoria. Future climate will cause extreme expansion of its range and more interestingly,
we predicted that Tanzania would continue to host suitable habitat areas beyond the 21st
century as current and future suitable habitats overlap with large areas. We predicted about
51000 km2 as a suitable area, which is more than 20 times less than future potential ranges
in Tanzania. Future climate change will continue to cause increased suitable habitat inside
protected areas in Tanzania. Tanzania will continue to host suitable habitats along the Indian
Ocean coast for House Crow. These results suggest that the biodiversity will continue to
experience threats from the invasion of House Crow, other effects of House Crow they raid
crops and health aspects, and Tanzania will continue to host suitable habitat for this species
unless mitigation measures are implemented. The existence of house crows in Tanzania has
been indicated by overlapping areas between current and future suitable habitat distribution.
We suggest that the best time to eradicate House Crow is now as future suitable areas likely
to increase. These results are useful for surveillance programs aimed to target Indian house
Crows for eradication in Tanzania.
Keywords: Indian house Crows, Climate change modelling, Tanzania
Factors affecting cattle movement in a high-risk Malignant Catarrhal Fever (MCF)
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Abstract
Wildebeest associated Malignant Catarrhal Fever (WA-MCF) poses a major threat to pastoral
communities in many protected area ecosystems, including the Serengeti ecosystem. The disease
is among the most serious cattle illnesses in the region having a high perceived effect on cattle
productivity and pastoral community livelihoods. There is no current treatment or vaccination
options; therefore, the traditional avoidance strategy of moving cattle away from wildebeest
during the transmission period (~February-July) has been the only solution to prevent the
infections. However, there is a paucity of information on when, where and how pastoralists
move their cattle to avoid wildebeest during MCF high-risk periods and to what extent WAMCF shapes cattle movement patterns. This study was carried out in two villages of Arash and
Piyaya which are both at high risk of MCF. A total of 98 and 25 GPS collars were deployed in
cattle and wildebeest respectively. A generalized linear regression model was used to examine
factors influencing the distances travelled by cattle from the boma to avoid MCF and a step
selection function model was used to quantify the factors influencing areas selected by cattle
farmers. Results from the analysis of radio-collaring data will be used to generate insights
as to when, where and how pastoralists avoid wildebeest during the MCF high-risk period.
Additionally, the research will address how the dynamics of pasture, as measured with satellite
imagery, affect interactions between wildebeest and cattle and MCF transmission. This study
will provide baseline information that will be of value in informing wildlife managers, cattle
owners and community leaders around animal movement and pasture quality before the possible
implementation of a potential new MCF vaccine.
Keywords: Cattle, MCF, Movement patterns, Pastoral communities, Wildebeest

Reservoir Dynamics of Rabies in Southeast Tanzania and the roles of cross-species
transmission and domestic dog vaccination
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Abstract
Understanding the role of different species in the transmission of multi-host pathogens,
such as rabies virus, is vital for effective control strategies. Across most of sub-Saharan
Africa domestic dogs (Canis familiaris) are considered the reservoir for rabies, but the role
of wildlife has been long debated. Here we explore the multi-host transmission dynamics
of rabies across southeast Tanzania. Between January 2011 and July 2019 data on probable
rabies cases were collected in the regions of Lindi and Mtwara. Hospital records of animalThe 13th TAWIRI Scientific Conference
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bite patients presenting to healthcare facilities were used as sentinels for animal contact
tracing. The timing, location and species of probable rabid animals were used to reconstruct
transmission trees to infer who infected whom and the relative frequencies of within- and
between-species transmission. During the study, 688 probable human rabies exposures were
identified, resulting in 47 deaths. Of these exposures, 389 were from domestic dogs (56.5%)
and 262 from jackals (38.1%). Over the same period, 549 probable animal rabies cases
were traced: 303 in domestic dogs (55.2%) and 221 in jackals (40.3%). Although dog-todog transmission was most commonly inferred (40.5% of transmission events), a third of
inferred events involved wildlife-to-wildlife transmission (32.6%) and evidence suggested
some sustained transmission chains within jackal populations.
A steady decline in probable rabies cases in both humans and animals coincided with the
implementation of widespread domestic dog vaccination during the first six years of the
study. Following the lapse of this programme dog rabies cases began to increase in one of the
northernmost districts. Synthesis and applications: in southeast Tanzania, despite a relatively
high incidence of rabies in wildlife and evidence of wildlife-to-wildlife transmission,
domestic dogs remain essential to the reservoir of infection. Continued dog vaccination
alongside improved surveillance would allow a fuller understanding of the role of wildlife
in maintaining transmission in this area. Nonetheless, dog vaccination suppressed rabies in
both domestic dog and wildlife populations, reducing both public health and conservation
risks and, if sustained, has the potential to eliminate rabies from this region.
Keywords: dog-mediated rabies, vaccination, One Health, spillover, surveillance, zoonoses
Phylogenetic relationships, distribution, and abundance of Charaxes mtuiae in the
Kihansi Gorge Forest in Morogoro, southern Tanzania.
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Abstract
Kihansi Charaxes, Charaxes mtuiae was discovered in 2005 in the Kihansi Gorge Forest
in Southern Tanzania and described as new to science in April 2017. The C. mtuiae is
monophagous as its caterpillars feed exclusively on a plant species namely Diospyros
natalensis. This study was aimed at determining the abundance and spatial distribution of C.
mtuiae and its evolutionary history. Field surveys were conducted between April 2017 and
December 2018 following systematic and opportunistic approaches. Charaxes mtuiae was
sampled by searching for immature stages on the leaves of the host plant, while the adults
were captured using traps baited with fermented bananas. Specimens caught were counted
and identified. DNA material of C. mtuiae was extracted, sequenced, and aligned with 63
other species of Charaxes. One specimen of C. mtuiae at the caterpillar stage was raised to
adulthood, and three empty pupa cases of C. mtuiae were recorded. We also recorded 27 (N=
326) other species of Charaxes. The phylogenetic relationship of C. mtuiae and its sibling
lineages was concordant with previous descriptions, based on morphology. The long-term
survival of C. mtuiae may be threatened by frequent wildfires observed to have killed over
50 stems of its food plant. We recommend the prevention of wildfires from entering the forest
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by establishing and maintaining firebreaks. Also, we recommend, continued research and
monitoring of C. mtuiae population to understand its ecological requirements; and expansion
of surveys in other parts of the country where food plant occurs to establish its occurrence
in other parts of the country.
Keywords: Butterflies, Kihansi gorge, Charaxes mtuiae
Malignant Catarrhal Fever: A case study for Ecosystem Health
Mappi T.1, Morrison T.2, Kibona T.1, Cleaveland S.2, Russell G.3, Hanley N.2, Zeng Y.2,
Larsen F.2, Davis, A.4, Shirima G1., Mikolaj Czajkowski5, Mtili B.2, Lankester F.6,7
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Abstract
Malignant Catarrhal Fever (MCF) is a fatal disease of cattle transmitted from wildebeest
that threatens the livelihoods and food security of livestock-dependent pastoralists in
East Africa and is an important factor driving land-use conflict at the borders of wildlifeprotected areas. The likely availability of an MCF vaccine for cattle has many potential
benefits for pastoral livelihoods and may facilitate livestock-wildlife co-existence but could
also have adverse environmental and conservation consequences which might need to be
managed or mitigated. This study was carried out in two villages at high risk of MCF on
the borders of the Serengeti National Park. Questionnaire surveys were carried out at 70
households to collect information on MCF cases, movements of cattle undertaken to avoid
wildebeest calves (and hence MCF transmission), patterns of household milk consumption,
and environmental indicators of pasture quality across the range of grazing lands utilized
by cattle and wildebeest. Further information on cattle movements was carried out through
analysis of data from GPS collars fitted to 98 cattle from 49 of the study households. Stated
preference choice modelling was carried out to examine factors affecting householders’
decisions as to whether they might choose to use an MCF cattle vaccine. Results will be
presented describing MCF case incidence, patterns of livestock movement undertaken to
avoid MCF, and factors affecting owners’ decisions as to whether and how to move some
or all their cattle to avoid MCF. Data will be presented on household milk consumption
during the MCF risk season and how this relates to livestock movement decisions. Results
from the stated preference study will indicate likely demand for MCF vaccines in relation to
vaccine price, efficacy, dosing regime and mode of delivery. The results of this study will
be presented in the context of future research to understand whether and how cattle owners
may choose to use MCF vaccines, and the implications of vaccine availability on livestock
movements, food security, livelihoods and land use in the Serengeti ecosystem.
Keywords: Ecosystem Health, Infectious Diseases, Land-Use, Vaccination
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Conservation genetics of pheasants of Genus Lophura
Leonard John Haule
Tanzania Wildlife Research Institute, box 661, Arusha
Email: leonard.haule2@tawiri.or.tz
Abstract
Progress in the field of conservation biology drives considerably attention to the conservation
of endangered species with a declining population. At present, the risk of extinction among
the ex-situ population remains problematic as a result of decreasing genetic diversity and
presumably inbreeding depression. Therefore, the management of genetic variation is
identified as a leading objective in captive management programs. To achieve this objective
a clear understanding of genetic history, current genetic diversity, population structure,
relatedness, hybridization and future genetic risks is important. The improvement of
molecular techniques has stimulated the use of molecular tools in studying relationships
among individuals, populations and the environment. This is for sure the case in birds, and
especially Pheasants. Genus Lophura includes pheasants of the family Phasianidae and is
originally endemic to Southeast Asia. Species of this genus are among Pheasants listed in
risk categories of the IUCN red list due to their vulnerability to extinction (L. swinhoii - NT,
L. hatinhensis - CR, L. edwardsi – CR and L. nycthemera - VU). The high rate of habitat
destruction and lack of recent observations in the wild support the conclusion that these
species are threatened, and some might be even close to extinction. However, species present
in the captive environment may act as insurance against extinction, nevertheless, studies show
captive stock faces some genetic problems. This study used both mitochondrial sequence
data and microsatellite genotype data to generate detailed insights, on the amount, spread
and optimal management of genetic diversity of identified Lophura species (L. swinhoii, L.
hatinhensis, L. edwardsi and L. nycthemera) from the wild, zoos and private collections. The
specific focus was on genetic diversity, relatedness, genetic structure and inbreeding. The
results show that studied Lophura species have a low to moderate genetic diversity, shallow
genetic structure and low relatedness (Contrarily to the hypothesis). Sequence analysis of
230 Lophura sp individuals revealed 7 unique haplotypes. Microsatellite genetic diversity of
Lophura genotyped at 15 microsatellite revealed mean number of alleles per locus was 6.5,
7.7, 4.2 and 5.2 for L. edwardsi, L. hatinhensis, L. nycthemera and L. swinhoii respectively.
Pairwise relatedness revealed an average relatedness of ≤ 0, similarly <25% probability of
inbreeding was observed. This study derives important conservation implications, genetic
diversity and relatedness results observed may serve as a critical step for accompanying
effective management of species. When managed properly problems associated with the
long term viability of the captive population will be avoided allowing them to serve the
purpose of re-introduction and maintenance of genetic diversity.
Keywords: Conservation, DNA, Diversity, Genetics, Lophura.
UAV-based Wildlife Habitats Assessment in Burunge Wildlife Management Area,
Tanzania
Lazaro J. Mangewaa,b *, Patrick A. Ndakidemia, Richard cand Linus K. Munishia
School of Life Sciences and Bio-Engineering (LISBE), Nelson Mandela African
Institution of Science and Technology, Arusha P.O. Box 447, Tanzania; patrick.
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Abstract
Wildlife habitat is one of the key ecological components that challenge wildlife conservation
in protected areas such as Burunge Wildlife Management Area located in northern Tanzania.
The traditional techniques (ground surveys and satellite imageries analysis) used to assess
wildlife habitats are both costly and challenged by inaccessibility to some areas and low
resolution respectively. Our study aimed to evaluate the extent to which the recently
emerged high resolution Unmanned Aerial Vehicle (UAV) also known as drone would
generate reliable information on wildlife habitats condition relating to forage resources for
herbivore based on NDVI vegetation index over the Sentinel-2 satellite platform. The study
used a hexacopter UAV (H520) for multispectral images acquisition in grassland, shrubland,
woodland, mosaic and riverine land cover types. Sentinel-2 imageries were also taken from
same habitats during same study period. We used Pix4Dmapper (ver. 4.5.6) to generate
orthoimages for analysis. The results revealed higher sensitivity and ability of UAV platform
in generating highly informative visual NDVI maps indicating different levels of habitats
condition in terms of forage available for wild herbivores (poor, low, medium, and high) than
Sentinels-2. Histograms for the mean NDVI values from each land cover type cemented on
the power of UAV-based NDVI over those generated from sentinel-2 platform. The UAV
has high spatial resolution due to its low flight heights above the ground level, narrower
bandwidths, and less atmospheric effects. Hence, the UAV platform has very high promising
potential for generating real time information to monitor wildlife habitats for herbivores in
wildlife management areas such as WMA in Tanzania. We recommend for effective northsouth technology transfer in promoting the application of UAV aerial platform in wildlife
conservation and management.
Keywords: NDVI, Sentinels-2, UAV, wildlife habitats, Remote sensing

Impact of daemon African mole rat on grassland vegetation, a case study
of emburbul depression, Ngorongoro
Lekitonyi Maura
Grassland habitats have been facing disturbance from various agents, one being subterranean
mammals which have been reported to pose significant changes to both flora and fauna of
grasslands habitat. One of the major concerns of conservation agencies is to conserve and
maintain the productivity of potential grassland habitats. The study Conducted at Emburbul
Depression, Ngorongoro From 15th -25th June 2021 aimed to investigate the impacts of Demon
African mole-rats on grassland vegetation. The study habitat was purposively selected and
divided into two sites i.e. Area with high mole rat activity (HIM) and Area with low mole
rat activity(LOM). Five transects were established in each study site under investigation.
The data were analyzed through Paleontological statistical software (PAST Version 4.03).
Shannon Wiener index was used to calculate diversity. Student T-test was used to show
the significant relationship between the study variables. A total of 140 individual plants
The 13th TAWIRI Scientific Conference

97

species were identified, 80 in areas with low mole rat activity and 60 in an area with high
mole rat activity. Area with low mole rat activity had high diversity (H’=2.624) than an
area with high mole rat activity (H’=2.292). Plant composition was similar between the
two study sites (p =0.338, p>0.05). Cynodon dactlylon (0.3) and Myorsotis arvensis (0.1)
generally dominated the study sites.Vegetation cover was high in area with low mole rat
activity (p =1.3282e -11,p<0.05).Vegetation height was similar between the study sites as the
Linear modal showed that (p=0.45272,>0.05). Burrowing and foraging activities of Demon
African mole-rats have a significant impact on the vegetation. Low disturbance by mole rat
promote plant diversity and composition but intensive disturbance reduces species richness,
composition, height and cover. Therefore, regardless of their size, Demon African mole rat
has a significant impact on the vegetation of grassland habitat.
Keywords: Impacts, Mole rat activities and Vegetation.
Factors influencing land use and land cover changes in the Greater
Serengeti Ecosystem (1995-2015), Tanzania
Hamza K Kija1,2*, Lazaro J Mangewa1, John Bukombe2, Joseph O Ogutu3, Jafari R
Kideghesho4, Mohammed Y Said5,6, Emmanuel F Nzunda7
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Germany; 4College of African Wildlife Management (CAWM), Moshi, Tanzania
5Department of Biology, Norwegian University of Science and Technology,
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Abstract
Rapid Land use and land cover change (LULC) is of great concern in many terrestrial
ecosystems, including the Serengeti. The study used a Binomial Logistic Regression to analyze
and inform on the possible drivers of LULC in the ecosystem, using LULC change data
(1975-1995 and 1995-2015) and nine predictors of change. We evaluated model performance
using the Receiver Operating Characteristic (ROC) and Area Under the Curve (AUC).
Both consistent and mixed effects of drivers on LULC manifested across the study slices.
Human population density consistently affected negatively shrubland whereas agriculture
was positively affected. The positive influence was on agriculture whereas the negative was
manifested to shrubland. Soil moisture had a negative significant effect on agriculture and
a positive on woodland. The fire showed a negative effect on agriculture and settlement.
Distance from roads had a negative effect on shrubland and a positive on grassland. The high
elevation category showed a significant negative effect on grassland whereas both medium
and high elevations had a positive on woodland. Interestingly, the slope did not show any
consistent effect. Low elephant density showed a significant positive effect on agriculture and
settlement. Elephant density across all levels positively influenced shrubland. For significant
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mixed-effects (±), only human population density and medium elevation were registered.
Generally, human population density seems to be the main possible driver of LULC in the
ecosystem. We recommend for: i) protected area managers have to consider reducing or
avoiding roads constructions in shrubland, ii) integrated efforts to ensure appropriate human
populations inside and around the study ecosystem to reduce its un-preferred effects on the
various land cover types in the area, iii) an effective management of both prescribed and wild
unplanned fires, iv) study and manage availability and distribution of key resources for the
elephants, and v) effectively protected areas management plans.
Keywords: Drivers of change, regression, cover types, wildlife distribution, buffer, protected
areas
Classification of Existing and Novel Wildlife plant species based on Deep Neural
Network Data-driven Methods.
Jamal F. Banzi1, Timothy Abayo2
Department of Tourism and Recreation, Sokoine University of Agriculture
2
Sokoine University of Agriculture-Computer Vision and Learning LAB

1

Abstract:
The identification of plants by their species is one of the critical elements for protecting and
preserving wildlife plant biodiversity. A failure in the identification of these species may
lead to unawareness of new plant species. This leads to poor management of these species,
resulting in continuous loss of these unrecognized new plant species, thus putting them at risk
of extinction without being discerned. Consequently, accurate classification of wildlife plant
species during long-lifetime operation of Wildlife plant biodiversity management is of great
importance. Since the identification of plant species by orthodox methods is complex and
time-consuming, automating the process of species identification is the best option. Thanks
to the growing technologies in computer vision which enables a task like this to be automated
easily. In this project, an artificial intelligence model based on a combined Convolution
Neural Network (CNN) and Long Short-Term Memory (LSTM) is implemented on 100 leaf
plant species datasets from UCI Machine Learning Repository. These plant species data are
used for training, testing and model validation. The accurate classification of 97% is shown
by this CNN-LSTM model within an acceptable time domain. Based on the experiment
results, the CNN-LSTM model has shown better performance compared to Recurrent Neural
Network (RNN) and CNN frameworks. This study will be useful in the classification of
existing and new plant species for plant species knowledge and general cases in biodiversity
management.
Keywords: artificial intelligent model, combined Convolution Neural Network, Long
Short-Term Memory,100 leaf plant species, Machine Learning Repository
The influence of Vachellia zanzibarica encroachment on abundance and distribution
pattern of giraffe’s in Saadani National Park.
Kaiza R. Kaganzi, Oliver C Nyakunga, Fatuma Mcharazo, Emanuel H. Martin, Thobius O.
Tomaka, Jessica P. R. Thorn*
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Abstract
This study was conducted at Saadani National Park, Bagamoyo -Tanzania in June 2019.
The study aimed to investigate the influence of Vachellia zanzibarica encroachment on
the abundance and distribution pattern of giraffes in Saadani National Park, specifically
determining (i) the density of Acacia zanzibarica in the selected study site; (ii) the
abundance of giraffe in vegetation communities dominated by Vachellia zanzibarica and
(iii) the relationship between Vachellia zanzibarica density and giraffe abundance. Data
were collected from three selected sites (North Mkwaja, South kwaja and Saadani). Line
transects 1000m long and quadrants of 100 x 100m were employed for data collection. A
total of 468 giraffes and 38138 wood plant species were sampled and identified to species
level, out of which 25391 were Vachelia zanzibarica. North Mwaja was heavily encroached
by Vachellia zanzibarica (59%) and with the highest abundance of giraffes (n = 222). South
Mkwaja was moderately encroached by Vachelia zanzibarica (34%) and had moderate
giraffe’s abundance (n = 155) and lastly Saadani, the least encroached part of the park by
Vachellia zanzibarica and with giraffe’s abundance (n = 91). The results indicated a positive
correlation (r = .98) between the density of Vachelia zanzibarica and the giraffe’s abundance.
The finding of the study provides baseline information to come up with strategic methods
to control Vachellia zanzibarica encroachment with minimal impact on its availability not
to jeopardize the survival of the Giraffe and ensure the availability of open grazing land for
grazing species.
Keywords: Vachellia zanzibarica, encroachment, abundance and distribution, giraffe’s,
Saadani National Park.
Resource Assessment for Mkinga, Tanga and Pangani Mangrove Forest Reserves
Y. S Kajia,, A.B. Said & and J.M. Simba
TFS Northern Zone, P. O. Box 404 Same KILIMANJARO
Email: tfsnorthzone@gmail.com
Mangrove swamps that fall under coastal wetland type, support high concentrations of
birds, mammals, reptiles, amphibians, fish and invertebrate species as well as provision
of tremendous economic benefits for livelihood improvement. As a management strategy,
mangroves of Tanzania have been classified into 4 zones and one of them is the production
zone. This categorization of mangrove zones based on tree height, density etc, was done in
1989-1990. Since the zones are dynamic their status has changed and no more assessment
has been done since then. The purpose of this inventory is therefore to know the quantity
and quality of the mangrove forest resources of Mkinga, Tanga and Pangani districts by
estimating the growing stock of forest resources to create enabling environment for updating
the existing management plan. A systematic sampling design was employed and a computer
QGIS programme was run. The inter plot distance used was 500m. Data analysis employed
an excel spreadsheet and employed R programming to calculate summary statistics and draw
tables and graphs. In volume calculation published allometric equation by mauya et al. was
employed in volume estimation (v=0.000202(dbh) 2.361854)). The results of stand parameters
for Mkinga district show that the average Trees per Hectare for Diameter class III and IV
is greater (1,404.25 m2) than that of class I and II which is 260.86 m2 while in Tanga and
Pangani districts, the average Trees per Hectare for Diameter class III and IV is greater
(2900 m²) than that of class I and II which is less than 200m². Total harvestable volumes for
Mkinga district and Tanga with Pangani districts are 109,906.9 m3 and 72,495 m3 respectively.
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Mangroves of these districts also harbour a variety of wildlife species including mammals,
birds, reptiles, fish and shellfish. This information will facilitate mangrove conservators of
these districts to prepare management plans as a legal requirement provided by the National
Forests Policy.
Keywords: Resource Assessment, Mkinga, Tanga, Pangani, Mangrove Forest Reserves
COVID-19 pandemic episode and its socio-economic effects to local communities
adjacent to Burunge Wildlife Management area within Tarangire-Manyara
Ecosystem, Tanzania
1.

Francis Chebby1, Naza Mmbaga1 and Kelvin Ngongolo1
The University of Dodoma, College of Natural and Mathematic Science
Department of Biology, Box 338, Dodoma
Correspondence author: francismuzaga20@gmail.com

The Covid-19 caused by the Coronavirus has affected communities in different ways. The
purpose of this research is to analyze the socio-economic effects of Covid-19 on the local
communities adjacent to the Burunge Wildlife Management Area (WMA). A questionnaire
survey, group discussion, and key informants consultation were conducted on a total of 370
respondents, out of whom 50.8% were male and 49.2% were female. The socio-economic
practices of the respondents included traditional and handcrafted products businesses (9.8%),
agriculture (29.5%), livestock keeping (8.2%) working in tourism sectors including, local
tour guiding (6.6%) and in other small enterprises, including restaurants and shops (23.0%).
About 95.1% of respondents agreed that the occurrence of COVID-19 has affected their
socio-economic activities. Among the effects pointed out by respondents were losing jobs
(18.0%), a massive decline in the number of customers (72.1%) and deflation resulting in low
revenue (70.5%). Across the study villages, alternative activities offered and implemented
by local communities during COVID-19 included agriculture (32.8%), fishing (16.4%), and
livestock husbandry (23.4%). It is important to provide local communities with alternative
sources of income that are environmentally, economically, and socially sustainable, such as
beekeeping, agro-production, and fish farming.
Keywords: Alternative income, Burunge WMA, COVID-19, Local communities, Socioeconomic effects
Comparison of the effects of a broad-spectrum herbicide and bio-herbicide on insect
flower visitation in the Serengeti ecosystem, Tanzania
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Abstract
The functional role of insect visitors on flowering plants is crucial to both natural and
agricultural ecosystems. While, few studies have addressed the impact of invasive plant
species on insect visitors, even less is known about how management practices against
invasive plants may affect plant-pollinator interactions. We assessed how natural versus
chemical-based management against the invasive plant Gutenbergia cordifolia affected
insect visitors in the Mwiba area, Tanzania. We compared the number of insect visitors,
diversity and richness, the number of inflorescences visited, inflorescences abundance and
flower diversity across treatments of Desmodium uncinatum crude leave extract (DUL), the
chemical glyphosate (GLY), and none /control (CON). We found more than half (55%) of
the insect visitors observed were found visiting flowers in DUL plots, followed by CON with
26% and GLY plots with 19%. Further, DUL plots had almost twice as many inflorescences
visited compared to CON and GLY plots. Inflorescence’s abundance and flower diversity
were significantly higher in DUL plots compared to CON and GLY plots. Our study revealed
that DUL treatment did not disrupt insect flower visitation but rather attracted more insects.
We conclude that using the natural plant extract treatment is highly preferable to none or
treatment with GLY, as the DUL treatment maintained and even enhanced flower diversity
and inflorescences abundance while suppressing G. cordifolia and fostering insect visitors.
Keywords; Desmodium uncinatum plant extract, glyphosate, savanna, weed, pollinators
Insect Diversity in the Wild Flowering Strips along Intensive Agricultural Arable
Fields
Neema Esrael Kilimba*1, Janemary Ntalwila1 and Robert Alain Pauly2
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2
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Abstract
Insects form an important component of the ecosystem due to the important roles they play
(in what?) and therefore their conservation is crucial. However, at present little is known
about insect diversity in intensively managed agricultural landscapes. In this study, we
aimed to assess insect diversity in flower strips along arable fields. These flower strips are
expected to play an important role in pollination and biological control as they harbour
different groups of insects including pollinators and natural enemies. To assess the diversity
of different groups of insects supported by wildflower strips, combi traps were used as
sampling methodology and optimal sampling protocols were suggested. The study was
conducted in Belgium whereby two study sites with established wildflower strips were
studied in Schriek and Hulshout. To assess the appropriateness of the sampling methodology
used, traps were monitored for several weeks and at different heights above the vegetation.
To assess the optimal number of traps and optimal sampling period, rarefaction analyses
were used. Univariate and multivariate analyses were used to assess the impact of trap height
on insect diversity and community composition. Our results showed that wildflower strips
harboured different groups of insects, including many beneficial insects such as pollinators,
predators and parasitic wasps. It was further showed that the observed number of insect
families rapidly increased with an increasing number of traps, but this increase slowed down
when >4 traps were used. Trap height also had a strong impact on the composition of insects
observed. It was concluded that flower strips harbour a wide diversity of insects and therefore
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represent an important tool to maintain or even increase insect diversity within intensively
managed agricultural landscapes.
Keywords: Combi traps, diversity, insects, natural enemies, pollinators, wildflower plants
The social distancing of individuals in a lion translocation raises prospects for filial
infanticide in a captive Serengeti lion pride.
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Abstract
Infanticide is the behavioural theory behind the killing of infant offspring by their conspecifics,
usually by parenting or caregivers for gain in reproductive success or fitness and becomes
filial when the biological parents are involved. Filial infanticide has been rarely documented
in African lions, and few studies attribute the behaviour to forms of environmental and
anthropogenic stressors that directly and directly lead to mortality. A pride of lions in
western Serengeti was recently captured for translocation in a stepwise process leading to
11 artificial social distancing events of group members in time (0.47-29 hrs.) and space
(0-380 km); invoking a series of antagonistic behaviours at social reintegration (and two
open boma captive facilities). At re-integration of the paternal males into the rest of the
groups with cubs, observations of strong anti-infanticidal reaction from the maternal females
(by virulently attacking the males) were made wherein boma # 1, social distancing time
and boma # 2, social distancing space were the determinant factors. At re-integration of
cubs (<90 days old) into the group with maternal/paternal parents at two events invoked
attacking behaviour by paternal males in a display of infanticidal behaviour wherein boma
# 1, a temporal distancing of the males was the best predictor for the behaviour and in
boma #2 not being the primary cause. The observed events of maternal/paternal infanticidal
behaviour may have led to the killing of infant (natal) cubs born in boma # 1 in stepwise
disappearances. Three theories of the disappearance are placed forward; paternal infanticidal
killing, maternal infanticidal killing or caregiver (other group lions) infanticidal killings. The
study provides evidence of infanticidal behaviour in a lion pride in captivity, after undergoing
social distancing following a capture operation for translocation. The study recommends
moving breeding groups should be avoided to avert filial infanticide in captivity.
Keywords: filial, infanticide, lion pride and social distancing, and translocation
Sustainability of wildlife corridors joining Ngorongoro Conservation Area and
adjacent protected areas in Northern Tanzania: A chronological study from the 1950s
to 2020
Cuthbert L. Nahonyo, Elikana Kalumanga and Abel Ahungu
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Abstract
This study presents some preliminary findings on factors affecting the sustainability of
wildlife corridors joining the NCA and different protected areas in Northern Tanzania. Data
were collected during site visits and through interviews and documents review. To date,
the configuration and sizes of migratory corridors joining the NCA and other landscapes
in Northern Tanzania are still undefined and not demarcated. It was also noted that some
ongoing land-use practices and development projects in the corridors are incompatible with
the conservation of wildlife corridors. Some wildlife migratory corridors and dispersal areas
are still relatively intact with minimal disturbances. In some areas, the wildlife migratory
corridors and dispersal areas are completely blocked by human settlements and several other
incompatible land uses. To sustain the remaining wildlife populations in Northern Tanzania,
some sites within the corridors require special conservation attention to secure key resources
required by wildlife species for their survival. The study also noted that there have been
inadequate concerted efforts and genuine partnerships between state and non-state actors to
protect and sustain wildlife corridors. The study recommends concerted efforts between state
and non-state actors to demarcate and protect the remaining wildlife corridors joining the
NCA and other landscapes. Genuine partnerships among actors together with enforcement
of village land use plans are highly recommended as measures to secure and sustain wildlife
corridors joining the NCA and other PAs in Northern Tanzania.
Keywords: wildlife, corridors, Ngorongoro
Non-local effects of human activity on the spatial distribution of wildlife in Serengeti
National Park, Tanzania
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Abstract
Land transformations driven by human activities are altering ecosystem structure and function.
Such transformations may result in the sharp contrast between human-dominated landscape
and adjacent conservation areas and consequently, lead to the creation of artificial boundaries
or edges. Such boundaries influence biotic interactions such as foraging and predation risk,
with potential ripple effects into nearby regions which may alter space utilisation by wildlife
species. Here, we investigate whether boundaries of different degrees of “hardness” affect space
utilisation by migratory species in Serengeti National Park, Tanzania. We deployed camera traps
along transects perpendicular to the national park boundary in three different locales. Transects
were in areas characterised by two human-wildlife interactions; a sudden transition to agropastoral land use (termed a ‘hard’ boundary) and a more gradual transition mediated by a shared
usage area (termed a ‘soft’ boundary). Camera traps were placed at 2km intervals along a 10km
transect starting from the edge to the core of the park and programmed to take images from dawn
to dusk from June 2016 to March 2019. We used a deep neural network to detect the presence
of wildlife within images and then used a generalised linear model with a Bernoulli likelihood
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to model the probability of either wildebeest or zebra presence as a function of distance to
the boundary. The results suggest that boundary type affects zebra or wildebeest occurrence.
Hard boundaries had a strong negative effect on the probability of detecting wildebeest or zebra
whereas, soft boundaries had little to no effect on the probability of detecting wildebeest or zebra.
The implications of these findings suggest that hard boundaries reduce effective conservation
areas; for many species, the true area used by wildlife is likely less than the gazetted area.
The effects of hard boundaries may be severe especially for narrow protected areas or wildlife
dispersal corridors.
Keywords: Camera traps, computer vision, human-wildlife interaction, land-use change

Conservation Planning and Viability in the Selous-Niassa Trans-Frontier
Conservation Area, Southern Tanzania: Safe corridor for People and Wildlife
Hamza K Kijaa*, John B Kijaa, Wilfred Mareallea, Machoke Mwitaa, Lazaro J
Mangewab, Ally Mbugic, Emanuel Kivuyoc, Richard Katondoc, Maria Monteroyc and
Julian Eastonc
Tanzania Wildlife Research Institute (TAWIRI), Arusha, Tanzania; bSokoine
University of Agriculture (SUA), Morogoro, Tanzania; cWorld Wildlife Fund for
Nature, Dar es Salaam, Tanzania;
*Correspondence author email: hamza.kija@tawiri.or.tz
Abstract
A wildlife corridor is a link of wildlife habitat and critical area for maintenance of ecological
processes, that provide a connection between two or more large areas of a habitat that can
support wildlife. They are critical for, thus supporting the viability of the wildlife population.
However, the ongoing human population, coupled with expanding associated anthropogenic
activities are threatening the existence of areas that are currently, or historically used to provide
linkage between habitat types. In view of this, the United Republic of Tanzania, through the
Ministry of Natural Resources and Tourism in collaboration with conservation stakeholders,
drafted “THE WILDLIFE CONSERVATION (WILDLIFE CORRIDORS, DISPERSAL
AREAS, BUFFER ZONES AND MIGRATORY ROUTES) REGULATIONS, 2018”
with a view of protecting the areas that provide linkage. To align with the regulation and
safeguard connectivity, the World Wildlife Fund for Nature, through the Selous Ecosystem
Conservation and Development Program supported the TAWIRI to delineate the SelousNiassa Wildlife Corridor in Southern Tanzania. Landsat thematic mapper images for the year
2020 were classified to obtain current land use and land cover map, that was used as an input,
alongside other spatial layers, and wildlife data to model the shape of the corridor under
three scenarios (conservation, anthropogenic influence and a balanced one) using the linkage
mapper. The generated corridor scenarios are expected to provide a guiding framework
to decision-makers to opt for the best shape, that is aimed to safeguard the habitat, and
free movement of wildlife species, particularly the elephant and some selected carnivores
between the Selous (Tanzania) – Niassa (Mozambique). To this end, the balanced scenario
model, that balances conservation and humans is recommended.
Keywords: Anthropogenic, wildlife, ecosystem, connectivity, habitat quality, census data
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Experimental study on human-baboon conflicts mitigation in Rombo district,
Kilimanjaro
Emmanuel Usangila1*, Leonard Haule1, Justin Shamanche1, Richard D. Lyamuya1,
Emmanuel Masenga1, Robert Fyumagwa1& Eblate Mjingo1
Tanzania Wildlife Research Institute, P. O. Box 661, Arusha
*Corresponding author: e-mail: usangiemma@gmail.com
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Abstract
Globally, human-baboons conflicts (HBC) on crop-raiding are regularly reported but rarely
responded to by authorities. This study was carried out in May 2021 and aimed at assessing the
extent of crop-raiding by yellow baboons (Papio cyanocephalus) and evaluating the
effectiveness of fastening bells on baboons’ necks as the method to alert farmers on incoming
baboons as means for mitigating the crop-raiding problem. Before the deployment of
bells, focus group discussions were conducted in communities in eight villages of Sangasa,
Olele, Katangara, Kooti, Kilema kirwa, Mashuba and Mokalla for collection of information
on HBC problem and its mitigation in the area. Cage traps were used to confine baboons
prior to chemical immobilisation for fitting bells on one baboon per troop in each village. A
total of five yellow baboons were trapped and fitted with dog bells including two troops
at Sangasa village and three troops at Mashuba village Preliminary results have shown that
crop-raiding occurs throughout the year (non-seasonal), and yellow baboons usually
enter into their farms from the nearby forest during the morning and evening hours. The
most affected crops are banana, Irish potatoes, maize, beans, cassava and fruits such as
avocado as they are highly preferred by baboons. The high frequency of crop-raiding has
forced some households to stop growing seasonal crops such as maize and beans. Though
the experiment of using rattles (bell) on baboons necks has been reported to be efficient
in mitigating HBC, it requires more time and close monitoring to confirm the efficacy
of using this method. It is recommended to evaluate the extent of crop-raiding following
the deployment of bells as a mitigation option. Again, the authorities are advised to
formulate participatory groups of guards at the village level to chase the baboons from the
park border as they approach farms.
Keywords: Baboons, bells, conflict, crop-raiding, human, mitigation
Scaling -up non-lethal mitigations to reduce Human-Elephant conflicts in Tanzania
1
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1

Globally, human-wildlife conflicts are increasing the trend is presenting a huge threat to wildlife
resources, local livelihood and the national economy. In reversing this trend and safeguarding
the ecological integrity, improving the livelihood of the local communities and promoting the
national economy, it is unlikely that a single strategy can be a panacea in addressing this
challenge. In Tanzania, Human-Elephant Conflict (HEC) is one of the serious threats to both
conservation and community’s livelihood and can cause major economic losses. Reducing
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HEC requires a combination of mitigations and support from communities. Various methods
have been tested as community-based crop-guarding methods which to some extent have
proved to be efficient based on the community’s willingness to adopt them. Understanding
the current increased conflicts between humans and wildlife, Tanzania developed the five
years National Human-wildlife Conflict strategy of 2020-2024, of which one of its objectives
(Strategic Objective 1) is to train communities on mitigation measures to reduce the conflicts
and enhance the co-existence between people and wildlife. In realizing that, no single mitigation
measure can reduce HEC, in this study, we present some preliminary work, of scaling–up
mitigation measures to reduce HEC in the most affected villages. The work involved training
and awareness-raising of the selected villagers and was implemented by TAWIRI, Wildlife
division, TAWA, and other stakeholders in the selected villages. 53 districts were identified
as the most affected areas, out of which 17 districts have received the training. We used nonlethal mitigation methods both scaring and crop protection methods. Scaring methods involved
the use of strong torches, strong horns-noise making, Chili crackers and roman candles,
while for crop protections, use of chilli fencing, Beehive fencing and chilli blocks. A total
of 400 community members have been trained in 17 districts as Trainers of Trainees (ToTs).
Preliminary results indicate that majority of farmers have opted to use chilli-based mitigations
due fact that they are easily available and easy implemented. The study will continue to assess
the adoption rate of the methods, the effectiveness of each mitigation measure and the trend of
HEC incidences in the pilot areas.
Keywords: Scaling –up, non-lethal mitigations, Elephant, people
Assessment of Human-Carnivores Conflicts in grazing area in
Ngorongoro Conservation Area.
Joel Miraji and Gabriel Mayengo
College of African wildlife management, Mweka, Moshi, Tanzania
Email:mirajijoel80@gmail.com
Abstract
In the Ngorongoro Conservation Area (NCA), Human-carnivores conflict (HCC) has become
an issue of high concern due to increasing numbers of wildlife at the same time the increase
in the human population. The increase of human population increases the demand for the area
for Grazing because the Maasai tribe that is found in the NCA, depends on livestock keeping.
An understanding of Human-carnivore conflicts in grazing areas in multiple land use (NCA)
is required to develop effective ways and strong strategies that could help in the future to
minimize these incidents conflicts. During field data collection we used a household survey
and field observation for this study. A result from a household survey indicates that the leopard
is the most problematic animal followed by the hyena and the last one is a lion. The driving
factor for depredation in grazing areas was the age of herders and the distance that they used
to move for grazing, while gender has no significance to depredation this indicates that due to
reason that children are the ones who take livestock to the grazing area then probably still they
have no difference in defending Techniques and both have fear. But also the local mitigation
measures that were observed were Local weapons (sticks, spear, and machete) scaring wild
carnivores by shouting and the use of dogs. The most livestock that seems to be depredated
most is sheep followed by goats and the last is a cow. The findings of this study are useful in
generating strong strategies to defend livestock in multiple land-use areas, especially around
grazing areas.
Keywords: livestock, human-carnivores conflicts, herders, interaction, mitigation
The 13th TAWIRI Scientific Conference

107

Communal perception on coexistence with African elephants (Loxodonta Africana) in
south-western Serengeti ecosystem
Revocatus Meney*, Richard D. Lyamuya, Wilfred Marrelle, Emmanuel H. Masenga and
Ernest E. Mjingo
Serengeti Wildlife Research Centre (SWRC), Tanzania Wildlife Research Institute
(TAWIRI), P.O. Box 661, Arusha, Tanzania.
*Corresponding Author email: revoomen@gmail.com
Abstract
A proper understanding of the attitude of the people who live in proximity to Protected
areas is pivotal in designing and implementation of elephant conservation in successful
ways. Deleterious interactions between African elephants (Loxodonta africana) and humans
present challenges to human-elephant coexistence and create negative views towards
elephant conservation in communal land. It resulted in direct economic losses, reduced food
security, social and opportunity costs and poses a risk to the physical and psychological wellbeing of farmers. As part of efforts to address these issues, this study examined communal
perception on coexistence with African elephants in the south-western Serengeti ecosystem
between July and August 2019. Data were collected through an administered structured
questionnaire to 349 households inhabiting three Districts (Meatu, Itilima, Bariadi) who
were randomly selected from nine villages. It was revealed that the majority of the respondents
(50.4%) supported the current conservation initiatives of elephants in their area and were represented
more by Bariadi (59.5%) than Meatu (53.6%) and Itilima (35.9%) districts. This was because
the majority of those respondents had received some benefit (91.9%) such as incentives
from protected areas, social services, and government revenue or tourism activities in their
area. In addition, those who had been to school (84.1%) who were mostly men (70.8%)
agreed to support elephant’s conservation in their area. This was also supported by a logistic
regression model test with the method enter which proved that only gender (B = 0.939, p =
0.006) and education level (B = 1.080, p = 0.015) were significant independent variables in
explaining these variations in the area. Therefore, to enhance human-elephant coexistence in
the area, it was suggested that more women should be imparted with conservation, engaged
in tourism-based economic activities and involved in sharing and benefited from incentives
derived from elephant conservation in their area.
Keywords: African Elephant, conservation, Crop raiding, Education, Serengeti ecosystem

Case report on emerging poisoning of elephants in Ngorongoro Conservation Area
Dickson M. Wambura, 2Idrissa Chuma and 3Robert Fyumagwa.
Ngorongoro Conservation Area Authority, P.O Box 1, 2Tnanzia National Parks P.O Box
3134 Arusha 3Tanzania Wildlife Research Institute P.O Box 661, Arusha
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Abstract
African elephants are a keystone species or ecosystem engineers, meaning they play a critical
role in the ecosystems by shaping the habitats in many ways. During the dry season, they
use their tusks and trunks to dig up dry riverbeds and create watering holes to uncover water
that is lurking below the surface. In March 2021, an elephant was found dead near Lodoare
gate of Ngorongoro Conservation Area and the cause of death was uncertain at that time.
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There were no external injuries on the body though some parts were already scavenged.
Postmortem procedures commenced and significant pathological findings included, yellow
discolouration of subcutaneous tissues (jaundice), black discolouration of the intestinal
mucosa, haemorrhages on the outer surface of the intestines, sloughing of the inner wall of
the intestine, black discolouration of liver, kidneys, myocardium and lungs and cloudy dark
fluid on the cut of liver and lung surface. These pathological findings lead to differential
diagnoses such as poisoning, snake bite, electrocution and lightning strike. Sets of samples
collected during postmortem examination were sent to Government Chemist Laboratory
Agency for a confirmatory test. Toxicological tests carried out confirmed the presence of
strophanthidin, a cardiac glycoside derived from plants (Strophanthus species) that increases
the output force of the heart muscles by acting on the cellular sodium-potassium ATPase
pump which leads to Calcium overload, diastolic dysfunction, arrhythmias and ultimately
heart failure and death. The use of strophanthidin to poison elephants opens doors for further
research and intervention. Conservation education, community awareness and security
tightening will help to deter this kind of emerging elephant poaching.
Keywords: ecosystems, elephants, Ngorongoro Conservation Area, sodium pump,
Strophanthidin

Socio-Economic Determinants of Household Income in Esilalei and Oltukai villages in
Monduli District
Omondi E1, Warinwa F1, Maputla N1, Gichohi N1, Facheux C1, Muruthi P1
The African Wildlife Foundation, Nairobi Kenya.
Abstract
In this study, the commune and household determinants of rural household income in Esilalei
and Oltukai are investigated. Human capital development, economic growth and poverty
rates are determinants of household income. Household size, age and gender, composition,
education, health, social capital, assets, and employment are individual determinants, while
weather, prices, and infrastructure are communal determinants. We sought to examine
the socioeconomic factors that influence rural household income in Monduli, Tanzania.
Household data, collected from the Socio-Economic Survey (SES) in Esilalei and Oltukai
villages was used for the analysis using two models: Model 1 had household variables but
not commune variables, whereas Model 2 had commune and household variables together.
A sample of 315 household heads was randomly selected and primary data was gathered
through a standardized questionnaire. Using multiple regression models, education,
livestock, and fixed assets are important in enhancing household income. Furthermore, the
availability of transportation, and markets, and non-livestock jobs have an increasing impact
on household income. Model 2 has a higher R2 value and more statistically significant
variables than Model 1. Model 2 accounts for about half of the difference in household
income. Furthermore, several co-efficient is highly statistically significant (p<0.05) and have
the predicted indications. This shows that enrolling in any sort of non-livestock employment
can greatly increase household income. Household size and dependency ratio are both
adversely correlated with per capita income. In all models, an additional household member
equates to a drop-in income per capita of around 9%, while the household head’s age has
a diminishing effect on household income. All levels of education have a positive impact
on household income per capita, growing gradually with rising education levels. Poverty
reduction initiatives should target both communal and household levels. Policies aimed at
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expanding locals’ access to education and non-livestock jobs are predicted to be effective in
increasing their earnings.
Keywords: Household Income, Esilalei and Oltukai villages, Human capital, economic
growth, poverty
Drivers of Huma - Wildlife Conflicts in villages contiguous to Mikumi and Udzungwa
National Parks, Tanzania
Victor Kakengi1, Innocent Babili2, Anjela Mwakatobe1, Jerome Kimaro1, Julius Keyyu1,
Pius Kavana1, and Alphonce Msigwa3
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Abstract
This study was conducted around Mikumi and Udzungwa National Parks in Kilosa and
Kilombero District to contribute insights to the drivers of Human-Wildlife Conflicts (HWC).
The study adopted a case study and household survey research designs involving 58 HWC
hot-spot villages. Key Informant Interviews (KII), Focus Group Discussions (FGD),
participant observations and Household surveys (HH) methods were used. A semi-structured
questionnaire was administered to 185 respondents. Results showed that crop-raiding
affected the majority of respondents (88%) followed by livestock depredation (12%). Over
70% of communities that experienced human-wildlife conflicts were found between 0 – 10
km from protected areas. Animals reported in Kilosa and Kilombero to be part of HWC were
an elephant, lion, hyena, leopard, wild dogs, buffalo, wild pigs, zebra, impala, cane-rats,
primates and hippo. Various crops revealed to attract elephants’ predation include jack fruit,
pineapple, oranges and mangoes. Other crops were Maize, Banana, Sugarcane, Cassava,
Pigeon peas, Tomatoes and Watermelon. Other elephants attracting crops were Vegetables,
Sweet potatoes, Paddy, Pumpkins, Cucumber, Millet and Sesame. Livestock predation
occurred in Kilosa involving Hyena predated sheep and goats at night mainly when in bomas.
Chicken is reported to be owned by more than 80% and 55% of households in Kilombero
and Kilosa, respectively. Water sharing between humans, livestock and wildlife was found
to be a source of conflict mainly in Kilosa District more pronounced (85.2%) during the dry
season. The consolation scheme implemented by the Government was reported to be too
bureaucratic, payment is delayed, the process is costly in comparison to what is paid, the
payment does not match with the actual loss, the scheme is exclusive to farmers owning small
acreage of farms who are the majority and does not consider other wild animals like leopard,
snake, eland etc. Local chicken rearing was a tool for household income improvement. The
use of community-based HWC mitigation measures was recommended.

Challenges facing the introduction of SMART patrols in a game reserve, western
Tanzania
Paulo Wilfred, Heri Kayeye, Flora John Magige, Alex Kisingo, Cuthbert L. Nahonyo
University of Dar es Salaam, Tanzania
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Abstract
The spatial monitoring and reporting tool (SMART) is being implemented in Tanzania’s
protected areas to help improve the efficiency of ranger patrols. Unfortunately, there has
been no attempt to understand users’ perspectives regarding site-specific factors likely to
affect its use. In this study, we investigated the perspectives of staff in Ugalla Game Reserve,
a protected area in western Tanzania, to understand the challenges that affect the use of
SMART in the reserve. The main challenges included a lack of motivation to use SMART,
limited knowledge of SMART among game scouts, insufficient ranger capacity, difficulty
collecting data during night patrols, limited resources for patrolling, and difficulty accessing
some remote sections of Ugalla. The presence of trophy hunting company patrol teams
has led Ugalla rangers to concentrate their effort in less-patrolled areas. We recommend
introducing incentives to encourage game rangers to use SMART alongside improving
patrol coverage in wet seasons. Advanced and regular refresher training in SMART should
be conducted to enhance data collection. Furthermore, game scouts should be trained
and equipped to participate effectively in the SMART process. Although SMART is now
becoming increasingly popular in Tanzania, understanding local factors that influence its
implementation will be important to improve uptake.
Keywords: SMART, ugalla game Reserve, Patrols
Mammalian Roadkill Patterns on Gravel Road Networks in the Serengeti Ecosystem,
Northern Tanzania
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Abstract
Roads that traverse through protected areas have an adverse impact on wildlife such as
causing mammalian roadkill. Though mammalian roadkill has been reported to occur in
different protected areas worldwide very little information on the challenge is available in the
Serengeti ecosystem. This study employed both cross-sectional observation and opportunistic
encounter methods to determine the patterns of mammalian roadkill of different body sizes
along the existing gravel road networks in the area. The results indicated that 29 individuals’
mammalian with encounter rates of 0.0156 animals/kilometre grouped as herbivores (75.9%),
carnivores (13.8%) and omnivores (10.3%) were recorded killed time frame for these events
is missing. In this study, mammals with small body sizes (<10.0Kg, 44.8%) represented
more by the African hares (Lepus capensis, 31.0%) were most frequently killed probably
because they are more commonly abundant species and their frequent behaviour of crossing
roads to gain access to other resources. Moreover, mammalian roadkill was significantly
higher during the dry (52.6%) than wet (47.4%) season as the former is probably linked to
species mating seasons, when individuals tend to move more frequently or larger distances
to find a partner and low resource availability, that force animals to foraging in larger areas to
find food and thus increased their chances of being hit by vehicles. In addition, mammalian
roadkill occurred most frequently during the morning (50.3%) than afternoon (49.7%) hours
what about evening hours? and on good roads (75.0%) than poor roads (25.0%) probably
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because of the over speeding behaviour by drivers as they are attracted to drive fast on such
roads. The study findings recommend adopting traffic management measures to mitigate
mammalian roadkill in the Serengeti ecosystem.
Keywords: Body-size, Conservation, Mammals, Roadkill, Serengeti ecosystem.
Assessing the impact of infrastructure on gravel road networks in the Serengeti
ecosystem Northern Tanzania
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Abstract
This study aimed to assess the impact of the 400kV power transmission line [PTL] from
Singida to Namanga on flora distribution, abundance and diversity on wildlife corridors
habitat to advise the developer on proper mitigation measures. The study employed the
ground transect method in each Lot spaced at 500 m apart in each site. Results revealed
the presence of about 238 plant species in 136 Genera and 50 Families across the three
LOTs. The dominant families were Poaceae with 47 species, Fabaceae with 39 species,
Acanthaceae with 15 species and Asteraceae with 14 species. All species encountered are
categorised by IUCN as the least concern suggesting, the PTL is passing through an area
where there are no plant species of conservation concern as per the IUCN RED list of
threatened species. Species richness, frequency and diversity of species did not vary across
LOTs and transects as well as across the sites, suggesting that plant species distribution
was the same across all LOTs, sites and transects. About 98 plant species were recorded
along the PTL, slightly lower to the overall richness and diversity at T2, 116 and T3 that
was 500m parallel to the PTL. The reason for the slight difference could be attributed to the
clearance of species along the PTL wayleave. However, there were relatively lower species
richness and diversity along T5 that were located 1km away from the PTL, which could
be due to the clearance of trees along T5 in LOT T2 and the fact that most of its parts were
dominated by a flood plain mostly comprising of herb and grass layers. The survey has
recorded seven major habitat types in the whole study area, including Bareland, Bushland,
Farmland, Forest, Grassland, Shrubland and Woodland. The area was dominated by
woodland, shrubland, and grassland, woodland being the most frequent habitat occupying
half of the area. The overall diversity of plant species differed between wet and dry seasons
as per expectation but did not differ across transects, suggesting the plant species were
uniformly distributed in the study area.
Keywords: Power Transmission Line, Flora, Wildlife corridors, Lake natron, TarangireManyara ecosystem, Swagaswaga-Hanang ecosystem
Up-scaling production and commercialization of biomass briquettes for reducing
invasive plants in Ngorongoro Conservation Area
Jerome Kimaro1, Victoria Shayo2, Hilary Mushi1, Isack Legonda3
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Abstract
Rangelands in the Ngorongoro Conservation Area (NCA) supports several ecosystem services
including the provision of feed resources for wildlife and livestock. However, the rapid
increase of invasive species threats threatens several efforts targeted to improve biodiversity
conservation and community livelihood in the area. Current attempts to control the problem
have not been successful and reported to consume too many resources. We hypothesize
that converting invasive plants species into cooking briquettes can effectively reduce
their population in rangelands. Therefore, we developed a project that aims to upscale the
production and commercialization of biomass briquettes produced from different invasive
plant species found in NCA rangelands through participatory approaches. So far, the project
has successfully developed charcoal briquettes from Makutian grass (Eleusinejaeger). To
determine the suitability of Makutian briquettes as cooking and heating material at the
domestic level, proximate analyses of different cooking materials were compared. Five
samples (250g each) of common charcoal, rice husks briquettes, and Makutian briquettes were
collected and tested in a laboratory at the College of Earth Sciences and Engineering, Dodoma
University. Standards protocols were used for the analysis of the following parameters:moisture content, ash content; volatile matter, and heat value. It was found that the heating
value of Makutian grass was above the minimum heating value of charcoal briquettes (15
MJ/kg) suggested by the Tanzania Bureau of Standards (TBS). High ash content observed
in Makutian and rice husk briquettes suggest that further studies are needed on handling
and optimization of carbonization process. Since the demand for heating energy increases
rapidly within and around NCA, the use of briquettes as an alternative energy source could
be used as a sink of invasive plants population. Therefore, we recommend the establishment
of a pilot project in NCA that will engage local communities and other potential stakeholders
in the production and commercialization of briquettes.
Keywords: briquettes, invasive plants, Ngorongoro Conservation Area, rangelands,
livelihood, conservation.

Environmental degradation notifications for CBOs in Tanzania
Langen .R. Mathew
WWF Tanzania, Plot 252 Kiko street Mikocheni, P O Box 63117, Dar es salaam Tanzania
Corresponding Email: lmathew@wwftz.org
Abstract
The coverage of mobile networks in Tanzania has embarked a lot of mobile Apps use
within local communities which are enhanced due to the availability of Swahili language
in Android phones. WWF-Tanzania is piloting android mobile apps use for spatial data
collections, monitoring, information dissemination and awareness and advocacy which
is bridging the gap between different management level data visualizations, analysis and
decision making by reducing paperwork and time in data collection and increasing accuracy
and real-time monitoring by putting spatial data use on both online and offline mode. The
mobile apps are in three different categories based on thematic areas which are terrestrial,
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marine and freshwater. The communities use the Apps in Village Land Forest Reserves,
Beach Management Units and Water User Associations as GPS, Data Collections, Compass
Awareness, Sending spatial SMS and providing real-time satellite processed data like fire
and weather plus administrative and land use as base layers. Information sharing between
different projects implementing partners has been efficient (ie: easy, fast and timely) and
increased transparency compared to old cumbersome manual methods. Also, the apps have
increased general public awareness of communities’ sustainable conservation and responsible
utilization projects.
Keywords: GIS, WMA, Android, Jodari, Miombo
Improving livestock-based livelihoods: The option for sustainable environmental
conservation in Ngorongoro district
Miran B. Miran, Box 21, Loliondo.
Contact Email: miranbmiran@yahoo.com

Abstract
This paper is a result of experience and observations made for two decades. Ngorongoro
district with an area of 14,036 square kilometres is sparsely populated and an integral part
of the Serengeti ecosystem. The larger part of the district is semi-arid. As in other arid and
semi-arid (drylands) parts of Eastern Africa, pastoralism is the predominant production and
livelihood system in the district. Although the importance of livestock in this particular
community cannot be overemphasized, the performance of the livestock sector has failed to
keep pace with the increasing human population in recent decades. Livestock numbers have
remained more or less stable since the 1980s resulting in a tremendous decrease in livestock
per capita. Despite proactive community participation in livestock production, poverty is still
widespread and more prevalent. Although the poor performance of the pastoralist economy
can be attributed to several factors including droughts, steady human population growth and
the shrinkage of pastoral land because of the unplanned and uncoordinated opening of new
crop farms is obvious leading to increased pressure to the essential rangeland resources.
Access to quality and adequate pasture for livestock is almost impossible due to overgrazing
and lowered land productivity. All in all, poverty reduction is the main agenda currently
driving development efforts in Tanzania. While extensive livestock herding as practised
by traditional pastoralists is now generally accepted as being compatible with wildlife,
cultivation in these ecosystems is still not believed to be consistent with wildlife conservation
goals. In addition, as these marginal lands cannot support crop farming, it is obvious then
that livestock keeping is the only and the rational way of maximizing the utilization of the
drylands and therefore advocated.
Rangeland Guardians: women entrepreneurs for rangeland restoration
Rob Critchlow1, Silvia Ceppi2, Paine Eulalia Makko3,Neema Michael3, Plakizia Msalilwa4,
Mary Birdi4, Colin Beale1
University of York, Department of Biology, University of York, York, UK
2
Istituto Oikos, Haile Selassie Road, P.O. Box 8342, Arusha, Tanzania
3
Ujamaa Community Resource Team, Olisiti, PO Box 15111, Arusha
4
Oikos East Africa, Haile Selassie Road, P.O. Box 8342, Arusha, Tanzania
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Abstract
Covering 54% of the earth’s surface, with 88% lying outside protected areas, rangelands
support diverse ecosystems, biodiversity and pastoralist communities. Rangelands are
particularly vulnerable to climate change and anthropogenic pressure, which has led to
an increase in rangeland degradation. Degradation reduces rangeland biodiversity and
compounds rural poverty. 15% of the remaining rangelands in Northern Tanzania are
degraded. However, there is evidence that these rangelands have the potential to recover
from degradation, therefore through sensitive land and grazing management, degraded
landscapes can be restored. Here we introduce a project to empower pastoralist women
to drive sustainable rangeland management, reduce poverty and restore livestock grazing
opportunities in the wildlife-rich Tarangire-Manyara ecosystem of northern Tanzania.
Targeting non-protected rangelands in a key wildlife corridor, 60 Rangeland Guardians (local
Maasai women) have been trained and tasked to manage and restore degraded rangelands
to improve grazing opportunities for pastoralists and wildlife alike, as well as provide
economic benefits. Regular ecological monitoring will be used to assess rangeland function
and quantify the improvement in degraded areas. Rangeland assessments and GPS tagging of
livestock will be used to evaluate the landscape scale extent of rangeland degradation and will
provide information to village Grazing Committees that can be used to improve rangeland
management and governance. Education is also a key component of the project: 18 Resource
Assessors and numerous grazing committee members will receive rangeland management
training, while >2000 school pupils are involved in a conservation awareness campaign
advocating the importance of rangeland conservation and the opportunities deriving from
rangeland restoration. This is a community-driven conservation project aiming to reduce
rangeland degradation and to restore grazing opportunities for >10,000 adults, their families
and iconic, but threatened biodiversity within this key wildlife corridor. The direct benefits
to communities will ensure the long-term sustainability of rangeland management strategies.
Keywords: Climate change, pastoralism, ecological resilience, restoration, women in
conservation
Assessment of Water Quality of Rivers at northern Serengeti National Park (SNP),
Parkinyigoti and Loliondo Game Controlled Area (LGCA)
Masoud S Masoud, Othman C Othman* and Ophery O Ilomo
*Chemistry Department, University of Dar es Salaam, P.O. Box 35061, Dar es Salaam.
Email: ocothman@gmail.com
The study aimed at assessing the water quality of selected rivers inside and outside the
borders of protected areas within the Serengeti–Mara Ecosystem at Parkinyigoti, LGCA and
northern SNP. Triplicate water samples were collected at each sampling site/river in both
rainy and dry seasons annually using standard equipment. The samples for metal analysis were
preserved by adding 5 mL of nitric acid (S.G 1.42, 70%), air-cooled and stored in polyethene
containers. The standard methods of AWWA/TBS were used for determining temperature,
colour, pH, electrical conductivity, total dissolved solids, total suspended solids, Chemical
Oxygen Demand (COD), chloride, sulfate, nitrate, phosphate, total hardness, calcium and
iron in the water samples. Results indicated that the pH in all seasons and areas were within
the specifications for potable water (TZS 789:2019). COD values were higher than the TBS
guide value in the wet season and lower in the dry season. Both TSS and Turbidity were higher
than the TBS standard in wet seasons. The values of other water parameters were below the
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TBS standard limits in both seasons except for the nitrate-nitrogen levels in the dry season
of 2017 and the wet season of 2018. Overall the river waters were of good quality. The rivers
of Parkinyigoti and Ololosokwan had waters of good quality during the dry season. During
the wet season, the levels of TSS, turbidity and nitrate-nitrogen were very high making the
water quality of concern especially if the water were to be used for drinking.
Keywords: potable water, water quality, COD, metals, Serengeti NP
Assessment of Water Quality of Rivers at South and Western Serengeti National Park
(SNP) at Lamadi and Makao villages
Masoud S Masoud*, Othman C Othman and Ophery O Ilomo
*Chemistry Department, University of Dar es Salaam, P.O. Box 35061, Dar es Salaam.
Corresponding email: masoudshaabanmasoud@gmail.com
The study aims at assessing the water quality of selected rivers inside and outside the borders
of protected areas within the Serengeti ecosystem at Lamadi and Makao villages. Water
samples were collected from rivers, streams, ponds at both Lamadi and Makao during the
rainy season and dry season annually. The samples for metal analysis were preserved by
adding 5 mL of nitric acid (S.G 1.42, 70%), air-cooled and stored in polyethene containers.
The water samples were analyzed for various physicochemical parameters of water quality,
including pH, turbidity, total suspended solids, total hardness, total dissolved solids, electrical
conductivity, chemical oxygen demand (COD), nitrate, P-phosphate, fluoride, sulphate,
chloride and calcium using standard methods (AWWA 2017). The levels of nutrients and
metals were observed to vary at the two sites and during the seasons. Most of the water
quality parameters were within drinking water guidelines with a few exceptions. COD level
was high in most rivers during both dry and wet seasons. Nutrient levels did not exceed
guideline standards for potable water. However, N-nitrate was above recommended levels
during the dry season whereas P-phosphate was high during the wet season. The water from
the rivers, streams, ponds and wells at both Lamadi and Makao during the rainy and dry
season were good quality. The main concern was the high levels of nitrate and phosphate
in the waters. This concern arises because these water sources are used as potable water
sources.
Keywords: water quality, COD, physicochemical, Serengeti NP, Lamadi, Makao
Seasonal variation in uptake of some selected metals in Cynodon dactylon (L.) Pers.
grass in Serengeti National Park (SNP) and some adjacent villages
Masoud S Masoud, Othman C Othman* and Ophery O Ilomo
*Chemistry Department, University of Dar es Salaam, P.O. Box 35061, Dar es Salaam.
Corresponding author email: ocothman@gmail.com
Abstract
The study, aimed at studying the ability of cynodon dactylon (L.) Pers. grass of Serengeti
National Park (SNP) and some villages around the National Park to accumulate metals
during wet and dry seasons. Stem and leaves of the grasses were harvested from several
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sites (Mwantimba, Lamadi, SNP, Makao, Maswa Game Reserve and Loliondo) and ovendried at 60 oC for 72 hrs. The dried grasses were grounded to a fine powder and the metals
Aluminium, Chromium, Lead and Cadmium in powdered grasses were determined by X-ray
Fluorescence (XRF) spectroscopy. Results revealed that the levels of the metals Cr, Pb and
Cd were high in the grasses as compared to the surrounding soil indicating high uptake and
accumulation in the grasses. The uptake levels were 331% up to 7950% high in Al, 169% up
to 3236% high in Pb and 28% up to 1463% high in Cr. Cd levels were always very low. The
uptake ability levels of the four metals were in the order Al > Cr > Pb > Cd in the dry season
and Al > Pb > Cr > Cd in the wet season. The study concluded that, The cynodon dactylon
(L.) Pers. grass species had excellent uptake capability for the three metals Al, Cr and Pb and
therefore, can be used to successfully remediate heavy metals contaminated environments of
these metals. More research is needed to investigate this capability as applied to other heavy
metals.
Key words: cynodon dactylon, Serengeti National Park, heavy metals, pre-concentration, XRF
Contemporary Investigation of Environmental Challenges and Opportunities along
the Msimbazi Valley: A Look for Unexploited Prospects
Miraji Hossein*1, Othman Chande2, Ngassapa Faustin2 and Mureithi Erwin3
Chemistry Department, College of Natural and Mathematical Sciences, University of
Dodoma, P. O. Box 338, Dodoma, Tanzania; 2Chemistry Department, College of Natural
and Applied Sciences, University of Dar es Salaam, P. O. Box 35061, Dar es Salaam,
Tanzania
3
Mathematics Department, College of Natural and Applied Sciences, University of Dar es
Salaam, P. O. Box 35062, Dar es Salaam, Tanzania
*1

Abstract
The Msimbazi River fastens human civilization due to plenty of water for various
consumptions, industrialization along the river, urban agriculture and the ‘cheapest’ legal
and illegal way of waste disposal. Contrarily, pollution and the flow rate of this river is never
steady, huge amounts of overflowing water confines and submerges broad area of Msimbazi
valley causing floods which disturb and sometimes destroy the ecosystem, human and human
properties. Owing to these scenarios, while condemning environmental pollution along the
Msimbazi valley; prevailing opportunities such as land reclamation, mining activities, urban
agriculture, transportation, touristic zone and aquaculture might not outweigh. Therefore,
the current article critically investigates potential unexploited prospects and challenges upon
the existence of the Msimbazi River.
Keywords: Flooding mobilization; Papyrus and flora; Sand excavation, Msimbazi River;
Skyway bodaboda;
Butterfly distribution in different habitat types of the Moyowosi Game Reserve,
Western Tanzania
Ally K. Nkwabi1*,2, Steven D. Liseki1, Baraka N. Mbwambo1,2, Sood A. Ndimuligo3, Pius
Y. Kavana1,2, Fredrick P. Mhalafu4, Simula P. Maijo1,2, John K. Bukombe1, Hamza Kija1 and
Asanterabi Lowassa1
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Tanzania Wildlife Research Institute (TAWIRI), P.O. Box 661 Arusha, Tanzania
2
Mahale-Gombe Wildlife Research Centre P.O. Box 1053, Kigoma, Tanzania
3
Center for Ecological and Evolutionary Synthesis (CEES), Department of Biosciences,
University of Oslo, Norway; 4Tanzania National Parks, P. O. Box 3134 Arusha, Tanzania
*Corresponding author email: ally.nkwabi@tawiri.or.tz
1

Abstract
Destruction of biodiversity habitats at local, regional and global is a major concern to
conservationists. Measurement of species diversity has become critically important to
understanding wildlife species and their conservation. This study aimed to examine butterfly
species abundance, diversity and distribution in different habitat types of Moyowosi Game
Reserve. A total of 150 sampling points at every 200 m creating twenty-five points in each
transect of 5 km long was established. Considering habitat heterogeneity, each transect
crossed all the important habitat types considered during this study, including open and
closed woodland as well as grassland and forest. The survey was conducted from 10th - 25th
of April 2018 using hand-held butterfly sweep nets and visual observations. We recorded
912 butterfly individuals belonging to 5 families, 58 genera and a total of 98 species. The
mean abundance of butterflies differed among habitats (χ² = 8.65, df = 180, P < 0.034), with
closed woodland having higher mean abundance (7 ±0.034) and least in grassland (3.41 ±
0.81). Nymphalidae had higher species diversity in all habitats (H’ = 3.071) and least in
Papilionidae (H’ = 1.44). Current Moyowosi Game Reserve ecosystem health is promising
but human activities including farming are already spreading towards the Reserve boundaries
besides frequent fires that may as well alter habitat composition in a long term. We suggest
adjacent human communities be involved in the conservation of biodiversity.
Keywords: Butterfly, Abundance, Diversity, Habitat types, Ntakata Forest, Western Tanzania
Assessment of Biodiversity Occurrences by using multiple techniques in BurigiChato National Park in North-western Tanzania: An implication for further
inventories
Alphonce Msigwa1, Alex Kisingo2, Rudolf Mrema2, Hamad Dule2, Nassoro Mohamedi2,
Omary Chambega2, Emmanuel Martin2 and Tito Lanoy2

*

Tanzania National Parks, Burigi-chato National Park, P. o.Box 111, Biharamulo, Tanzania
2
College of African Wildlife Management-Mweka, P. o. Box 3031 Kilimanjaro, Tanzania

1

* Corresponding author email; alphonce84@yahoocom
Abstract
Before being recategorized as Burigi-chato National Park (BCNP) in Sept 2019 occupying
4707km2, the area has experienced severe biodiversity deterioration caused by illegal
anthropogenic activities such as hunting, livestock grazing, settlements, farming and forest
clearing. The deterioration led to the sharp decline of eight large mammals’ communities
with some species being locally extinct i.e lion, wild dog, sable antelope and Lichtenstein’s
hartebeest. To establish baseline information of what fauna and flora are present in BCNP
we aimed to develop a checklist, estimate the distribution and density of individual species
found in the area. We estimated mammals (large and small), birds, herpetofauna (Reptilia and
amphibian), plants and aquatic species that are found in five lakes within the park. Various
techniques have been used to collect baseline information including direct observation
through driving transect in five permeant roads with 232 km yielding a total of 42 mammals
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species, Sherman traps and pitfall traps yielding 10 small mammals, camera traps with 16
large mammals species, mist net and point count with 172 bird species, the establishment
of sampling plots where 162 plants species were listed and opportunistic encounters during
lakes patrol were 6 fish species, Nile crocodile and Hippos where documented. Using
Statistical Package for Social Sciences (SPSS) version 25.0, we determined individual
species density and the results show that Impala is more diverse followed by Zebra and Olive
baboons. In terms of species distribution especially large mammals, Burigi zone shows more
abundance of Impala and Zebra while Kimisi more elephant and Buffalo. These two zones
have shown promising distribution and abundance of species which make them focal areas
for sustainable photographic tourism. We recommend the park management strategize and
invest more resources in areas identified as biodiversity hotspots in terms of strengthening
the protection and development of tourist infrastructure.
Keywords: Abundance, biodiversity, density and distribution

Association between genital ulceration and body condition of olive baboon (Papio
anubis) in the Lake Manyara national park
Emmanuel H. Lyimo and Benedicto Njavile
College of African Wildlife Management, Mweka. Email: lyimo.emanuel@gmail.com or
emmanuel.lyimo@mwekawildlife.ac.tz
Abstract
Genital ulceration disease in olive baboon (Papio anubis) caused by Treponema Pallidum,
the disease causes moderate to severe genital ulceration in the population of an olive baboon.
The study on the association between genital ulceration and body condition of olive baboon
was conducted in the Lake Manyara National Park in Tanzania. The study investigated the
-body condition of affected and non-affected olive baboons across an observation of 599
and reveals the proportion of affected and non-affected in the surveyed population. A pair
of binoculars (10x50) were used whenever the located individual was observed healthy or
with a clinical sign. QGIS version 3.1 was used to map baboon distribution in the study area.
R-studio version 2.3.1 was used to test the association between body condition and affected
olive baboon. Results revealed that a total number of 104 individuals, 56 males 47 females
were affected. Results also indicated that there is a positive association between the body
condition and affected baboon, R=0.23, while there is a negative association on non-affected
individuals’ correlation R= -0.45. The proportion shows significant variation between
affected and non-affected individual, χ2=53.772, df=17, P < 0.001. On the other hand, the
affected baboons revealed more emaciation, alopecia hand, rough hair signs compared to
non-affected individuals. The most affected sex was female however there is no significant
variation of sex in affected individuals χ2=65.03, df =51 P= 0.08941. It is concluded that,
Treponema pallidum infection with genital lesion associated with body condition being
common in baboons of Lake the Manyara National Park.
Keywords: Association, genital ulceration, olive baboon Lake Manyara NP

The 13th TAWIRI Scientific Conference

119

SEMINARS AND ROUND TABLE DISCUSSIONS (DAY 2)
Discovering Biodiversity Together: Emerging Technologies & Conservation
Bupe Mwambingu
Basecamp Research Ltd, Unit 510, Clerkenwell Workshops, 27 Clerkenwell Close,
London, EC1R 0AT
Contact email: bupe@basecamp-research.com
Basecamp Research is a scientific research company based in London, UK. We are an
international team who believe that nature has already designed the solutions to our planet’s
greatest challenges – our aim as a company is to study our planet’s biodiversity to discover
these new, biology-based solutions for a wide range of sustainable industries. To do this,
we partner with biodiversity hotspots all around the world and provide them with a fair &
equitable way to share their environmental genomic data with biotechnology researchers.
By doing this, we are helping biodiversity hotspots (e.g. in government, in National Parks &
in nature reserves) protect their nature, whilst also helping biotechnology researchers (e.g.
scientists, academics and companies) build sustainable, biology-based solutions for a wide
range of industries. We believe that using technology to connect these two groups of people
will allow us to build a world that both recognises the value of our planet’s biodiversity and
learns from nature to build a cleaner, greener future for all. For biodiversity hotspots, our
DNA analysis technology is a non-invasive tool that can support conservation work.
We are proud to partner with some of the world’s greatest biodiversity reserves and also with
some of the world’s leading researchers in sustainable, biology based solutions. If you are
interested in learning more about the power of DNA analysis technologies or contributing
towards scientific discovery globally, please visit www.basecamp-research.com or email our
Biodiversity Partnerships Manager; Bupe Mwambingu bupe@basecamp-research.com.
Fencing for conservation – Insights from the Ikorongo pilot electric fence
Panelists: Kristen Denninger Snyder1,2, Han Olff3, Victor Kakengi4, Grant Hopcraft5, Tom
Morrison5, Noel Mbise1
Grumeti Fund Trust, PO Box 65, Mugumu, Mara
Warner College of Natural Resources, Colorado State University, Fort Collins, CO, USA
3
Conservation Ecology Group, Groningen Institute for Evolutionary Life Sciences,
University of Groningen, PO Box 11103, 9700 CC Groningen, the Netherlands
4
Tanzania Wildlife Research Institute, PO Box 661, Arusha, Tanzania
5
Institute of Biodiversity, Animal Health and Comparative Medicine, University of
Glasgow, Glasgow, UK
1

2

Electric fencing has been applied in a wide range of scenarios for conservation purposes,
including for the protection of newly reintroduced or highly endangered species, to reduce
illegal access to protected habitat and wildlife, and to prevent and reduce instances of humanwildlife conflict, including damage to crops, livestock, and structures. The application of
large-scale fencing for the general maintenance of wildlife populations and the prevention of
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human-wildlife conflict is not universally agreed upon. While some countries in east Africa,
including Uganda, Rwanda, and Malawi, have recently implemented or called for large-scale
fencing projects around protected areas in various efforts to reduce human-wildlife conflict,
some individuals and organizations are calling for the widespread removal of fencing so
as to preserve or restore animal movement corridors. In Tanzania, electric fencing has not
been utilized as a protected area management tool. The pilot electric fence along Ikorongo
Game Reserve is the first of its kind in Tanzania, serving dual purposes for rhino security
and in reducing negative interactions between people and elephants. In this roundtable
discussion we will share information on the fence design, costs, and monitoring, as well as
the existing research plan for evaluating and understanding the ecological, environmental,
and social impacts of electric fencing in the western Serengeti. The subsequent discussion
will highlight practical lessons learned over the course of construction and maintenance,
identify any additional opportunities for research, and provide practitioners and scientists
alike with the opportunity to ask questions about and discuss the pilot fence.
Keywords: conservation, electric fence, human-wildlife conflict Ikorongo
20 years of community based- Wildlife Management Areas (WMAS) conservation
model in Tanzania: does it hold water for the future of wildlife management in
Tanzania?
Fortunata Msoffe
Wildlife Division-Ministry of Natural Resources and Tourism
E-mail: fortunatamsoffe@gmail.com
Wildlife Management Areas (WMAs) in Tanzania is a community wildlife-based model,
which was developed in the early 1990’s as a community form and framework for wildlife
resources management, commonly referred to as “Community Based Conservation” (CBC).
The WMAs model in Tanzania is a community initiative supported by the government, that
involves communities volunteering to set aside their own land for wildlife conservation by
contributing pieces of village land with wildlife (from more than one village to form a large
enough area for wildlife conservation) and in turn supporting the government efforts in the
management of wildlife resources particularly in those areas outside core protected areas,
such as National Parks and Game Reserves. This model aimed at involving communities
living adjacent to protected areas and/or in wildlife rich ecosystems in their management
as well as ensuring that they access the benefits accrued through various forms of wildlifebased utilization, including both consumptive and non-consumptive uses. It was envisaged
that when communities were able to realize the full benefits of wildlife conservation in
their areas, they would actively participate in their management through their WMAs. This
review, outlines the evolution of WMAs in Tanzania over a period of more than 20 years
after the formalization of the first pilots (16) WMAs by the government, highlighting their
successes, challenges, lessons learnt and opportunities presented by the presence of WMAs
as a form of wildlife conservation category in Tanzania and pinpoints if the model still holds
water for the future of wildlife conservation in the country.
Key Words: Community Based Conservation; WMAs; Protected Areas; Wildlife
Conservation
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DAY THREE: WEDNESDAY 8TH DECEMBER 2021
PLENARY PAPER 5
The implication of various sectoral policies and legislations for the future of
Biodiversity Conservation and community’s livelihood
Sam Maghimbi
The “inside outside’’ dynamics of conserved areas: some challenging views on wildlife
research for enhanced biodiversity conservation and livelihood improvement
Abstract
The paper suggests new views on wildlife research for enhanced biodiversity conservation
and livelihood improvement. The argument is advanced that we traditionally view the
conserved area(s) as a block of national parks, game reserves, forest reserves, wetlands etc.
There is a tendency to put all the weight in the effort for biodiversity conservation in this area
( given the label area “A” in this paper).In policy practice the other area or block of land
(area “B”) is treated as if it is external to conservation process. The view is strengthened by
the fact that the conserved area is easier to define and is real physically. This area (“A”) is
targeted (easily).The definition of area” B” is more obscure and even abstract. Area “B” is
not defined in conservation terms as clearly as area “A” and may be left out of conservation
discourse. The argument is advanced that this asymmetrical definition of “A” and “B” in
conservation discourse is a source of problems associated with biodiversity conservation.
What is outside the formally conserved areas are people and their livelihood strategy
may extend beyond area “B”. Activities of the people in areas” B” have a direct impact
on biodiversity conservation in area “A”. The key processes affecting conservation but not
given weight in policy, strategy and research are considered in this paper. These include land
tenure, settlements patterns, and population dynamics in area ”B”. The conclusion is reached
that biodiversity conservation and livelihood improvement research; to feed policy and laws,
must give due weight to both areas ”A” and “B”; to have spectacular outcomes.

SUB-THEME: NATURAL RESOURCES POLICIES AND GOOD GOVERNANCE
Mapping communal resources to better manage livestock production in northern
Tanzania
Ekwem, Divine1,2; Gladness, Mwanga1; Shirima, Gabriel M.1; Mizeck Chagunda1,3. Lembo,
Tiziana2
School of Life Sciences and Bioengineering, Nelson Mandela African Institution
of Science and Technology, Arusha, Tanzania; 2Boyd Orr Centre for Population and
Ecosystem Health, Institute of Biodiversity, Animal Health and Comparative Medicine,
College of Medical, Veterinary and Life Science, University of Glasgow, UK; 3Department
of Animal Breeding and Husbandry in the Tropics and Subtropic, University of
Hohenheim, Germany
1
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Abstract
Livestock plays a crucial role in poverty alleviation, particularly in 85% of the rural poor in subSaharan Africa who depend on animal products for survival. Traditional livestock keeping,
relying on sharing of communal resource areas (e.g. pasture and water), is the predominant
system in this part of Africa. Limited availability of livestock resources, exacerbated by
extreme weather conditions, usually results in widespread movements that facilitate the
spread of diseases. Occasionally, such movements involve grazing in croplands and reserved
areas resulting in farmer-herder and human-wildlife conflicts. Harnessing information on
livestock mobility and land-use pattern would better our understanding of disease spread and
identify communities that might require additional infrastructure to improve production. In
this study, we use a combination of participatory methods and telemetry to generate data sets
that provide evidence to better manage livestock resources and reduce conflicts. We have
gathered information on livestock mobility and migration patterns across six adjacent districts
around the Serengeti ecosystem, representative of pastoral and agro-pastoral systems, using
a combination of participatory mapping and tracking of cattle herds using Global Positioning
System (GPS) collars. In each village (n=345), livestock resource use and location of the
congregation that suggest flashpoints for disease spread were categorised. In addition, we
examined seasonal migration patterns and identified locations along migration corridors
where support infrastructure could be provided. We observed that while villages with large
crop residues were locations of high livestock traffic in agro-pastoral settings, locations
of early rainfall were critical points for pastoralists herd aggregations. Furthermore, for
communities along migration routes, the risk of disease incursion was a greater concern and
source of conflicts than crop damage. The findings have allowed us to describe use patterns
of limited resources and identify infrastructure required to improve livestock production, as
well as locations and periods that might be targeted for disease control.
Keywords: Conflict, Disease, Livestock, Land-Use, Movement.
Modelling household well-being and poverty trajectories: An application to Esilalei and
Oltukai Villages of Monduli District, in Tanzania
Omondi E1, Warinwa F1, Maputla N1, Gichohi N1, Facheux C1, Muruthi P1
1
The African Wildlife Foundation
Abstract
Seasonal time-bound fluctuation and resource-based livelihoods are uncertain, unstable and
limited household well-being and poverty trajectories complicate it. This threatens marginalized
populations into poverty. We applied the Household Economy and Poverty Trajectory (HEAP)
model of poverty dynamics based on agents and coping mechanisms to, (1) investigate the
relationship between seasonal variations in livelihoods, income and poverty trajectories, and, (2)
predict the long-term impact of natural resource-based livelihoods in alleviating poverty in the two
villages. HEAP mimics the impact of income changes on the quality of life and rural households’
seasonal and multi-decadal poverty trajectories. It was calibrated based on households in the
two villages and environmental, demographic and economic change drivers. Assumptions made:
poverty is multi-dimensional; risk spreading and income diversification decisions are made at
the household level; poverty levels are unequal among households in the same neighbourhoods
and this inequality limits poorer households’ coping mechanisms; and poverty can be transient,
with both inter-and intra-annual fluctuations. A complicated relationship between poverty, land
ownership and reliance on natural resources in both villages emerged. Households relying on
livestock alone were poorer than sedentary ones. Poorest households with low capital incomes
have limited prospects for high-value off-livestock livelihoods. Households owning small
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enterprises are more likely to be viciously poor. Poverty results of small landowners are widely
diverse, relative to large landowners. Although the model predicts a favourable human wellbeing trend, comprehensive poverty reduction in the villages are unlikely. Off-livestock income
types influence poverty alleviation, highlighting the relevance of off-livestock livelihood stability
and returns. Households that utilized natural resources had lower poverty incidences than those
that did not. When deficits are filled by low-return income sources, the smoothing effect has
little outcome in keeping households out of poverty. Income security is more important than
absolute income for well-being and avoiding destitution. This model predicts that economic
developments until 2030 will result in an increase in well-being and a decrease in poverty.

Developing a Decision Support and Alert System to Inform Conservation
Management Decisions in Western Tanzania
Lilian Pintea 1, Paul Mjema 2, Deus C. Mjungu 2 and Emmanuel Mtiti 2
1. the Jane Goodall Institute, USA; 2. the Jane Goodall Institute, Tanzania
Abstract
The Jane Goodall Institute’s Landscape Conservation in Western Tanzania (LCWT) project
is an initiative funded by United States Government, through its Agency for International
Development (USAID). It is designed to protect chimpanzee populations and their habitat,
strengthen local government capacity in natural resource management, and empower local
communities. The project is leveraging and using a powerful Esri ArcGIS platform and
associated technologies and apps to develop a Decision Support and Alert System (DSAS).
The DSAS platform and apps developed in collaboration with TAWIRI, TANAPA, Districts,
village governments and other partners and supported by consultants from Esri East Africa
and Blue Raster, are used to collect, store, manage, integrate, analyze, visualize, communicate
and share monitoring data on chimpanzee populations, habitats, and threats. The DSAS
currently includes six management tools. The “status” dashboard is designed to answer how
the chimpanzee, forests and threats are doing now. “Change” dashboard helps understand
trends over time. A map explorer enables users with no GIS background to interact with and
explore relevant GIS layers. The Village Forest Monitoring dashboard enables to visualize
in near-real-time observations on patrolling effort, chimpanzees, other wildlife and threats
reported by more than 90 village forest monitors using smartphones and Survey 123 mobile
apps. A Conservation Action Planning Hub provides access to annually updated indicators
from Tanzania’s national chimpanzee management plan. Finally, an Alerting System using
Esri’s Field Maps app allows to send and receive chimpanzee, deforestation or fire alerts in
real-time from the field or generated by satellite imagery.
In Land use planning as a tool to Natural Resource Management and Good
Governance in Africa’s Protected Areas
Anastacia W. Mwaura, Kenya Wildlife Service – crownedc@yahoo.com; Nakedi Maputla,
African Wildlife Foundation; Apollo Kariuki, Conservation Planner & Philip Muruthi,
African Wildlife Foundation
Abstract
Land use planning in Africa has been done using various tools despite the common
challenges faced in the region. To promote sustainable land use planning, some institutions
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have developed frameworks and guidelines for a clear development and implementation
roadmap on natural resource sustainable management and good governance. The
International Union for Conservation of Nature and Natural Resources (IUCN) developed
Guidelines for Management Planning of Protected Areas that several countries have used
to guide locally used frameworks. One of these is the Protected Area Planning Framework
(PAPF), a planning manual used since 2007 in Kenya. However, these tools have gaps that
need to be addressed to match up to the current challenges faced by changing land use for
posterity and sustainability. This paper presents the findings of a desktop review of the tools
used in Eastern Africa, Southern Africa and West Africa in land use planning to set up a
community of practice in Africa. It is expected that the engagement of practitioners through
Communities of Practice (CoP) in Africa will help to harmonize and integrate physical
and conservation planning and also implementation of set objectives in collaboration with
various stakeholders. The community of practice will also help with maintaining the quality
of natural resource management plans developed in the long term through continuous
engagement and knowledge sharing.
Keywords: Communities of Practice, Good Governance, Sustainability.
Socio-economic and Conservation Effects of Banning Live Wild Animals Trade: The
Case of Communities Bordering Nilo Nature Forest Reserve, Tanzania
Abdallah S.Saidi1,*, Rose P.Kicheleri1, Charles P. Mgeni2
College of Forestry, Wildlife and Tourism, P.O Box 3073, Sokoine University of
Agriculture - Morogoro, Tanzania; 2College of Economics and Business StudiesCoEBS, P.O Box 3007, Sokoine University of Agriculture - Morogoro, Tanzania
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Abstract
Live Wild Animals Trade Ban (LWATB) has been banned temporarily by the Tanzania
government since March 2016. Among the reason for such a ban was a breach of the Wildlife
Conservation Act (WCA) No. 5 of 2009. Subsequently, the government is currently thinking
of imposing a total ban. However, the social-economic and conservation impacts of the ban
on the communities are less known. Therefore, this study was conducted in the villages which
were famous collectors of live wild animals adjacent to Nilo Nature Forest Reserve (NNFR)
in the East Usambara Mountains to ascertain the impacts of LWATB on the poaching as well
as communities’ coping mechanisms post LWATB. A total of 250 respondents were involved.
Household questionnaires, key informant interviews and literature review were used for data
collection. Both inferential and descriptive analyses were employed. Findings revealed that
LWATB has contributed to decreasing poaching incidences after the ban by 38.4% as there
was a significant difference in poaching incidences before (2011-2015) and after (20162020) the ban (z = -2.938, P= 0.003). Moreover, the majority of respondents 78.4% who
were engaged in the trade before the ban had shifted to spices farming. Ultimately, LWATB
has impacted positively on conservation by reducing poaching incidences after LWATB.
Therefore, it is recommended that the government should uplift the ban on non-threatened
species and facilitate local communities’ initiatives to enable them to conduct their activities
sustainably.
Key Words: live wild animal trade, income, poaching
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Awareness and Involvement of local communities’ adjacent Kihansi catchment in the
conservation of the re-introduced Kihansi spray toads (Nectophrynoides asperginis)
Atuhombye Sigala1, 2, Kelvin Ngongolo1, Naza Mmbaga1
Department of Biology, College of Natural and Mathematical Sciences, University
of Dodoma, Tanzania; 2Mpiji Magohe Secondary School, Ubungo Municipal, Dar-esSalaam, Tanzania
1
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Abstract
Community awareness and participation in biodiversity conservation are vital for the
establishment of community-based conservation (CBC). However little information is
available on the awareness and involvement of local communities adjacent to Kihansi
catchment areas (KCA) on the conservation of re-introduced Kihansi spray toad (KST)
and their habitat. This study focused on assessing the awareness and involvement of local
communities adjacent to the KCA in the conservation of the re-introduced KSTs and their
habitats. The study was conducted in three villages located adjacent to the Kihansi River
gorge namely; Mgugwe, Udagaji and Ukami. Semi-structured questionnaires with both open
and closed-ended questions were used to collect data from the respondents from villages
surrounding the Kihansi Gorge through a cross-sectional survey. The awareness of local
communities on the re-introduced KST was as follows; 98.9% (n=361) had heard about KST
and the variation across villages was significant (p<0.05). In addition, 46.03% (n=168) had
ever seen the toads although only 27. 67% (n=101) were able to identify the toads through
their physical features. About 43.01% (n=157) of people heard about KST through friends,
while 33.15% (n=121), and 23.84% (n=87) heard from experts and local government leaders
respectively with insignificant variation across the three villages (p=0.236). The participation
of local communities in conservation was low (<30%) which was related to little awareness
of local communities on the re-introduced KST. Challenges such as habitat destruction,
pollution, fires, and predation by invasive species have been reported to affect KSTs and
their habitats. The study recommends strengthening the participation of local communities
in habitat restoration, conservation education, and research activities on the re-introduced
KST.
Keywords: Awareness, Involvement, local communities, re-introduction
Assessing the impact of infrastructure development on flora in critical ecosystems
of northern Tanzania
John Bukombe1, Alex Lobora1, Ramadhani Juma1,2, Edward Maasa1,2, Kezia Oola1,
Machoke Mwita1, Peter Kigadye3, David Mrema3, and Julius Keyyu1
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Abstract
This study aimed to assess the impact of the 400kV power transmission line [PTL] from
Singida to Namanga on flora distribution, abundance and diversity on wildlife corridors
habitat to advise the developer on proper mitigation measures. The study employed the
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ground transect method in each Lot spaced at 500 m apart in each site. Results revealed
the presence of about 238 plant species in 136 Genera and 50 Families across the three
LOTs. The dominant families were Poaceae with 47 species, Fabaceae with 39 species,
Acanthaceae with 15 species and Asteraceae with 14 species. All species encountered are
categorised by IUCN as the least concern suggesting, the PTL is passing through an area
where there are no plant species of conservation concern as per the IUCN RED list of
threatened species. Species richness, frequency and diversity of species did not vary across
LOTs and transects as well as across the sites, suggesting that plant species distribution
was the same across all LOTs, sites and transects. About 98 plant species were recorded
along the PTL, slightly lower to the overall richness and diversity at T2, 116 and T3 that
was 500m parallel to the PTL. The reason for the slight difference could be attributed to the
clearance of species along the PTL wayleave. However, there were relatively lower species
richness and diversity along T5 that were located 1km away from the PTL, which could
be due to the clearance of trees along T5 in LOT T2 and the fact that most of its parts were
dominated by a flood plain mostly comprising of herb and grass layers. The survey has
recorded seven major habitat types in the whole study area, including Bareland, Bushland,
Farmland, Forest, Grassland, Shrubland and Woodland. The area was dominated by
woodland, shrubland, and grassland, woodland being the most frequent habitat occupying
half of the area. The overall diversity of plant species differed between wet and dry seasons
as per expectation but did not differ across transects, suggesting the plant species were
uniformly distributed in the study area.
Keywords: Power Transmission Line, Flora, Wildlife corridors, Lake natron, TarangireManyara ecosystem, Swagaswaga-Hanang ecosystem

30 years of Roots & Shoots Tree Planting Success in Tanzania
Japhet J.Mwanang`ombe & Leticia A. Mlawa- Roots & Shoots-Jane Goodall InstituteTanzania
Contact: jjonas@janegoodall.or.tz
Abstract
The Jane Goodall`s Roots & Shoots project works with youth in schools to foster knowledge,
encourage passion and love of trees and other biodiversity. The project works with TFS
in guiding the appropriate species according to geo-ecological regions. A total of 18
indigenous tree species and naturalized species are raised for terrestrial areas. Mangrove
has included six species of Rhizophora mucronate, Avicenia marina, Sonneratia alba,
Bruguiera gymnorrhiza, Ceriops tagal and Heritiera Littoralis. From 2017 through 2020,
287,850 Roots & Shoots members from 2,834 clubs planted 2,600,000 trees of 24 species
in 194 hectares in Tanzania. The programme engaged 671 primary school clubs to establish
school woodlots and 392 school clubs were engaged in school boundary planting, while
416 secondary schools successfully implemented school arboreta and botanical garden
projects, 123 clubs established school demonstration forests and 210 worked with villagers
to reserves. The project is managing 146 hectares of forests with a restoration project
where1,022 school clubs engage in tree planting and natural regeneration and assess species
performances, biomass creation, and survival rates. Species performance has shown that
Dalbergia melanoxylon, Gmelina arborea, Tectona grandis and Albizia glaberrima perform
well in Dar es Salaam and Kisarawe with a growing ability of up to 42.1cm per month
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compared to western Tanzania where growth rates are below 35cm. In western Tanzania, the
most fast-growing species observed include Senna siamea, Gridicidia sepium and Croton
sylvaticus are observed with a growth rate of up to 40cm height per 30 days. April through
June are the best months for planting Rhizophora mucronata and Sonneratia alba mature
seeds, while Avicennia marina, Ceriops tagal and Bruguiela gymnorhiza are best planted
with matured seeds quantities available from July to September. This paper will share more
highlights on conservation and restoration initiatives conducted by JGI through her Roots
&Shoots project activities.
Keywords: Tree performance, restoration, and conservation

Impact of electric fencing on elephant (Loxodonta africana) movement andutilization
of agricultural areas. Case study: Ikorongo game reserve
Loyce M. Majige1, Sarah Cleavaland1, Thomas Morrison1 & Kristen Snyder2
1Institute of Biodiversity, Animal Health, and Comparative Medicine,
University. Of Glasgow 2Grumeti Fund Trust.

Abstract
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Tanzania has some of Africa’s largest surviving elephant populations. Despite threats of
intense poaching that have destroyed populations elsewhere, the Serengeti population
is one of the few that is growing. Human elephant conflict poses a serious threat to
household food security and livelihoods. Such effects contribute to negative perceptions
of elephants by local communities which in turn reduce support for conservation efforts.
There is a multitude of literature on human-elephant conflict, however many gaps remain
in understanding the effectiveness of mitigation solutions. In the western Serengeti, a trial
electric fence was constructed along 32 km of Ikorongo Game Reserve; one of the objectives
of this fence is toreduce elephant-induced crop damage in neighbouring communities. We
used Brownian bridge movement models to assess the extent to which the electric fence
prevented elephant access to farmland. Barrier Behaviour Analysis was used to determine
how the electric fence impacted elephant behaviour when encountering the fence. Our
preliminary work comparing agricultural utilization and movement behaviour pre and
post-fence construction found that elephant utilization of agricultural lands adjacent to
the fence was greatly reduced following fence construction. Post fence construction, the
proportion of short-duration crossing events into community land were greatly reduced,
and the proportion of events where elephants altered their trajectory away from the fence
(and community land) increased. This work provides initial evidence on how wildlife
movement is influenced by electric fencing and important insights as to the effectiveness
of electric fencing as a crop damage mitigation toolin the western Serengeti.
Keywords: Elephant, conservation, electric fence, human-elephant conflict, crop damage.
Effects of electric fencing on wildlife habitat utilization and vegetation recovery in the
western Serengeti, Tanzania
Michael Honorati Kimaro1*, Kristen Denninger Snyder2, Noel Mbise2, Victor Kakengi3 &
Han Olff1
128

The 13th TAWIRI Scientific Conference

University of Groningen, P.O Box 11103, 9700 CC Groningen, Netherlands, 2Grumeti
Fund, P.O Box 65, Mugumu, Tanzania, 3Tanzania Wildlife Research Institute, P.O Box 661,
Arusha, Tanzania*Corresponding author address: kimarorcp@gmail.com
1

Abstract
In the western corridor of the Greater Serengeti Ecosystem (GSE), the Ikorongo and Grumeti
game reserves, Ikoma wildlife management area, and Sasakwa concession, form a critical
buffer between the core area of Serengeti National Park and permanent settlements. In many
areas of the GSE, agriculture extends up to the reserve edge, livestock grazing extends into
the protected areas, and the human population is growing rapidly. Human-elephant conflict is
particularly severe in the western corridor of the GSE where elephant induced crop damage is
a primary threat to human livelihoods and elephant populations. A 32 km pilot electric fence
was constructed along the boundary of the Ikorongo game reserve to protect rhino, and given
the severe nature of human-elephant conflict in this area, reduce rates of wildlife-induced
damage in adjacent villages. In this study, we apply distance sampling techniques to assess
the impacts of the electric fence on wildlife habitat utilization within varying proximities of
the fence line and assess whether there is potential for vegetation recovery facilitated by the
presence of the electric fence and associated exclusion of livestock. Wildlife abundance and
plant species richness, diversity, composition, and biomass are discussed. Preliminary results
indicate that the fence effectively excludes livestock, and elephant utilization of boundary
adjacent to fence is markedly less than that of unfenced control sites in the Serengeti
National Park. We observed less grassland but more trees, shrubs, sedges, and litter cover
near the fence line than that of unfenced control sites We provide recommendations for
future monitoring and evaluation of the impacts of electric fencing.
Keywords: electric fence, Greater Serengeti Ecosystem, human-elephant conflict, Serengeti
National Park, unfenced control sites.

Perceptions of tourism stakeholders towards the introduction of cable cars at
Kilimanjaro national park.
Umutoni Peace1, Charles Luchagula1, Baker Masuruli1
College of African Wildlife Management, Mweka
Corresponding author: charlesluchagula7@gmail.com
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Abstract
The introduction of cable cars at Mount Kilimanjaro National Park is a novel thing in
Tanzania. Despite its novelty and its controversy regarding its benefits and cost from studies
conducted elsewhere, the perception of key stakeholders remains largely unknown. However,
as for any other development project, a considerable view from stakeholders is of paramount
importance for the success of the project. The present study aimed to assess the perceptions
of tourism Stakeholders towards the introduction of cable cars at Kilimanjaro and the factors
that influence stakeholders’ perception. To achieve the above, this study employed simple
random and snowball sampling to obtain respondents (tour guides, porters and rangers).
Afterwards, questionnaires and key informants interviews were used to collect data from
the respondents. Quantitative data were analyzed using Statistical package for social science
(SPSS) version 20. 51.65% (n =46) of respondents said that introduction of cable cars will
bring negative impacts while 48.35% (n =43) said it will bring positive impacts. The positive
impacts mentioned by respondents were multiplier effect (6.667%, n=6), increase number
of tourists (46.67%, n=42), conserve environment (10%, n=9), increase government revenue
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(26.67%, n =24 ), increase employment opportunities (10%, n = 9) whereas the negative
impacts were loss of habitat and biodiversity (32.84%, n =29 ), decrease income/number
of days to summit (13.43%, n =12) and losing job opportunities (53.73, n =48). Moreover,
the study found out that respondent’s career (p= 0.001) and perceived impact (p = 0.001)
had a significant influence on the perception of stakeholders while the level of education
(p = 0.409), knowledge on how cable cars will operate at Kilimanjaro National Park (p =
0.484) did not influence perception. Generally, the highest per cent of the stakeholders had a
negative perception than those having positive and neutral perceptions. Accordingly, to gain
support from the stakeholders, the responsible authorities i.e. Tanzania National Parks and
other tourism and conservation agencies both Governmental and Non-Governmental should
be involved and educate the stakeholders.
Keywords: Cable cars, tourism stakeholders, porters, tour guides, Mount Kilimanjaro.
Population structure and phenological patterns of Warburgia ugandensis in
Lushoto District, Tanzania
Pima, N.E.1, Maduka, S.2, Mushumbusi, R.P.2 and Kaniki, A3.
Tanzania Forestry Research Institute, P.O Box 30021, Kibaha; 2Tanzania Forestry
Research Institute, P.O 1854, Morogoro; 3Tanzania Forestry Research Institute, P.O Box
95, Lushoto
Corresponding Author email: nancypima@yahoo.cocm
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Abstract
Warburgia ugandensis is highly valued for its medicinal properties, timber, poles and fuelwood.
Consequently, its population and distribution have been declining due to environmental and
human factors and it is listed as a medicinal plant at risk from commercial exploitation in East
Africa. This study aimed to assess the population structure and phenological patterns of W.
ugandensis in Lushoto District, Tanzania from May 2020 to April 2021. Purposive sampling
was employed to determine trees population structure and phenological pattern at Magamba
Nature reserve (MNR) and on communities’ farmlands. The sampled trees were at least 50m
apart. Population structure assessed using DBH, height, crown cover, location, altitudes,
and associated vegetation were recorded. Phenological patterns were assessed using leafing,
flowering and fruiting. Results revealed that W. ugandensis tree height and canopy diameter differed
significantly in different sites. MNR had a mean height of 21.5m, DBH of 24.08 cm and 3.0 m canopy
diameter while communities’ farmlands had a mean height of 10.8 m, DBH of 23.22 cm and
4.5 m canopy diameter. All the sites were dominated by mature trees, very few saplings while seedlings
were rare. Phenological monitoring found green in leafing during the whole period. Flowering
phenophases indicated the highest peak in August followed by February, while the highest
peak for fruiting was observed in April (72.2%) followed by October (61.1%). However,
fruits become mature for collection and seed extraction three months after each peak of the
fruiting period. Most ripe fruits were infested with fruit fly larvae which damage the fruit
by feeding on the pulp and boring holes in the seeds hence destroying their viability and
regeneration. Fruits should therefore be treated with insecticides before ripening or collect
unripe fruits, keep them for one week to become ripe, extract, wash and sow immediately.

Keywords: Flowering and fruiting phenophases, Warburgia ugandensis.
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Enriching small and medium trees with suitable nest boxes may offset the loss of tree
cavities: A study in tropical Africa.
Charles D. Luchagula1, Tamar Kendon2, Rudolf. F. Mremi1 Hamadi I. Dulle1
College of Africa Wildlife Management (CAWM), Mweka;
2
University of Cape Town Percy FitzPatrick Institute of African Ornithology
Corresponding author: Charles D. Luchagula P.O BOX 3031, TANZANIA.
E-mail; charlesluchagula7@gmail.com
1

Abstract
Despite increasing rates of forest deforestation in most tropical countries, particularly in
Africa, few studies have been conducted on nest box occupancy, and these main target
cavity birds or protected areas. However, species may respond and adapt differently to local
environmental characteristics. In this study, we aimed to examine whether land-use type,
nest box design, tree size and placement height influence nest box occupancy. We deployed
a total of 162 nest boxes (small, medium, and large) in three land-use types (conservation,
mixed farming, and coffee plantation). The nest boxes were secured on trees of different sizes
at breast height (25-100 cm) and different heights (5-10 m). We found that land-use type,
entrance diameter, and placement height were significant predictors of nest box occupancy,
but not tree size. The nest boxes located in the coffee plantation had the highest occupancy
(69.8%), as were nest boxes with large entrance diameters (73.3%) and those located at high
heights (61.1%). Therefore, any restoration programme aiming to halt or reverse the effects
of cavity loss using nest boxes should carefully consider nest box design and placement.
If targeting the reversal of the population decline of a particular taxon, species-specific
requirements should be taken into account. Accordingly, nest boxes can be applied as a
short-term management tool for multiple cavity species. However, we advocate for longterm management practices that will ensure the conservation of trees outside protected areas
Keywords: Cavity dependent species, Dead woods, Nestboxes, Southern slopes of Mount
Kilimanjaro, Zanje sun squirrel

SUB-THEME: WILDLIFE ECOLOGY AND ECOLOGICAL
INTERACTIONS
Preliminary findings: the influence of seasonality and habitat structure
on elevational distributions of butterflies in the Uluguru Nature Reserve,
Tanzania.
Devolent T. Mtui1*, Joseph Ogutu2, Raymond Okick1, and William D.
Newmark3
Tanzania Wildlife Research Institute, Arusha, Tanzania; 2University of Hohenheim,
Fruwirthstrasse 23, 70599 Stuttgart, Germany; 3Natural History Museum of Utah, University
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Abstract

We assessed the effects of seasonality and habitat structure on the elevational patterns of
butterflies in the Uluguru Nature Reserve, part of the Eastern Arc Mountains. Such information
is critical to inform conservation actions considering that climate change and habitat loss
are among important factors causing species loss globally. Sweep nets and baited traps were
used to assess butterfly species richness and abundance along a transect extending from 1540
to 2639 m, during the short to long rains transition, and the long to short rains transition; and
habitat structure was classified as closed or open. We used semi-parametric generalized linear
mixed models to assess the relationship between the elevational distribution of butterfly
species richness, abundance, and seasonality and habitat structure. For all species combined,
species richness declined with elevation in both open and closed habitats during the long to
short rains transition. During the short to long rains transition, species richness displayed
a mid-elevation peak across habitats. Among the three focal families, similar patterns in
the elevational distribution of species richness were observed. Species abundance declined
or remained stable with elevation across seasons and habitat structure; the exception being
species abundance in open habitat during the short to long rain transition and increased with
elevation. Abundance by family did not vary significantly by habitat structure or season.
These patterns are important for informing conservation actions because precipitation and
temperature are important determinants of seasonality, and are predicted to increase with
climate change, while habitat disturbance in and around the reserve may increase due to an
increase in human population in Tanzania as projected to double over the next 3 decades.
Keywords: butterflies, elevational distribution, habitat structure, seasonality
Rainfall and fire drive annual variation in grazing succession of migratory herbivores
in the Serengeti ecosystem
T. Michael Anderson1*, Staci A. Hepler2, Ricardo M. Holdo3, Jason E. Donaldson3, Robert.
J. Erhardt2, J. Grant C. Hopcraft4, Matthew C. Hutchinson5, Sarah E. Huebner6, Thomas A.
Morrison4, Jeffry Muday1, Issac N. Munuo7, Meredith S. Palmer5, Johan Pansu5†, Robert
M. Pringle5, Robert Sketch2‡, Craig Packer6
Department of Biology, Wake Forest University; Winston-Salem, NC, 27109, USA.
Department of Mathematics and Statistics, Wake Forest University; Winston-Salem,
NC, 27109, USA, 3 Odum School of Ecology, University of Georgia; Athens, GA, 30602,
USA, 4 Institute of Biodiversity Animal Health and Comparative Medicine, University of
Glasgow; Glasgow, United Kingdom, 5 Department of Ecology and Evolutionary Biology,
Princeton University; Princeton NJ, 08544, USA, 6 Department of Ecology, Evolution
and Behavior, University of Minnesota; St. Paul, MN, 55108, USA, 7 Serengeti Wildlife
Research Institute; Arusha, TZ,
*Corresponding author. Email: anderstm@wfu.edu
Abstract:
Sixty years have passed since the ‘grazing succession’ theory, whereby large herbivores
facilitate foraging for smaller herbivores, was first proposed. In the Serengeti ecosystem,
grazing succession is hypothesized to occur when zebra grazing facilitates wildebeest grazing
which facilitates Thomson’s gazelle foraging. Studying grazing succession in Serengeti has
proven elusive because of the large-scale and unpredictable movements of migrants. We use
an unprecedented array of >150 cameras located in central Serengeti over 8-years, combined
with faecal DNA analysis of diet, to explore the timing, sequence and diets of migratory
1

2
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grazers. Camera data were used to test for species associations using a Bayesian occupancy
model that controlled for habitat preferences and auto-correlations in space and time. Results
indicated that Zebra and wildebeest showed little spatial separation during migration, whereas
Thomson’s gazelles consistently migrated behind larger-bodied migrants. Model results
suggested zebras formed the leading edge of the migration and their presence increased the
probability of wildebeest occupancy, whereas wildebeest presence increased the probability
of Thomson’s gazelle occupancy. However, fire and rainfall regulated variation in grazing
succession: the strength of grazer species associations increased in years with abundant wetseason rainfall, whereas in years when fires were widespread the strength of interactions
were weaker or non-significant. Zebras and wildebeest demonstrated strong preferences
for grass, whereas Thomson’s gazelles emerged as a mixed feeder, with much of their diet
consisting of legumes. Wildebeest and zebra showed strong dietary similarity in both years
sampled, whereas less similarity existed between Thomson’s gazelles and wildebeest or
zebras. Our results, generated from a substantial data set of spatially-explicit daily timecourse data captured over eight years and high-resolution diet composition from two years of
sampling, provide the clearest evidence yet that grazing facilitation, together with resource
partitioning of the herbaceous layer, are key components of positive species associations
during grazing succession.
Keywords: camera trapping, dietary analysis, facilitation, grazing succession, migration

Land use and habitat selection by small mammals in the Tanzanian
Greater Serengeti Ecosystem
Monica T. Shilereyo 1*, Flora J. Magige 1, Joseph O. Ogutu2 and Eivin Røskaft3
Department of Zoology and Wildlife Conservation, University of Dar es Salaam, P. O.
Box, 35064, Dar es Salaam, Tanzania; 2Biostatistics Unit, Institute for Crop Science,
University of Hohenheim, Fruwirthstrasse 23, 70599 Stuttgart, Germany, 3Department of
Biology, Norwegian University of Science and Technology (NTNU), N-7491 Trondheim
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Abstract
Habitat selection is central to shaping the abundance and distribution of organisms in space
and time. We analysed land use (National Park, pastoralism and agriculture) and habitat
selection by small mammals in the Tanzanian Serengeti Ecosystem, and how selection varies
with rainfall seasonality and characteristics of used microhabitats across several habitats in
the ecosystem. We trapped 612 small mammals in five habitat types distributed over the three
land uses in the wet and dry seasons. Describe the study method and duration. The majority
of the nine commonest species selected, at least two of the three land uses and several habitat
types indicate wide distribution in the ecosystem. Crocidura spp., Dendromus melanotis,
Graphiurus murinus, Mus sorella and Mus sp. selected the more intact and least disturbed
National Park and avoided the disturbing pastoral or agricultural lands while Aethomys
sp., Arvicanthis niloticus, Gerbilliscus vicious and Mastomys natalensis mainly selected the
pastoral and agricultural lands. Land use and habitat selection patterns were consistent
between seasons for four species. Thus, D. melanotis, G. murinus, Crocidura spp. and Mus
sp. selected the park in both seasons but had lower relative abundances in the dry season.
Pest and opportunistic species that prefer seeds mainly selected either the shrubland and
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cropland in both seasons (A. niloticus and G. vicinus) or the cropland in both the pastoral and
agricultural lands but had higher relative abundances in the dry season (Aethomys sp. and M.
natalensis). Most habitat specialists selected the park, which comprised more diverse and
less disturbed habitats. In contrast, generalist and pest species selected the disturbed pastoral
and agricultural lands, implying that intensifying human activities near protected area edges
favour opportunistic and pest species less sensitive to disturbance. These findings show
that human disturbance alters ecological communities, impoverishing them by displacing
specialist species to the benefit of pest species, which, in turn, may negatively affect human
activities and livelihoods.
Keywords: Land use, habitat selection, small mammals, Serengeti Ecosystem
Long-distance species needs landscape management approach: A case of wildebeest in
Northern Tanzania
Edward Mtarima Kohi1 and Benjamin Chow-Battersby2
Tanzania Wildlife Research Institute, Arusha Tanzania
2
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Abstract
In recent years long term survey data have signalled the decline of wildebeest in Northern
Tanzania. Data from Tanzania showed that the eastern white beaded wildebeest are declining
at an alarming rate that need an integrative approach to uncover its negative growth.
Combining long term population data for Tarangire-Manyara and Natron-West Kilimanjaro
ecosystem in Tanzania and deployment of GPS collars within these ecosystems (two in
each ecosystem) to track the movement of individuals to analyse possible traps within the
protected areas network or in between the PA network. Spatial analysis from census data
indicates a reduction in density of wildebeest between Tarangire NP, Lake Manyara NP
and Mto wa Mbu GCA and remain numerous in Lokisale and Simanjiro GCA regardless
of its increasing threats from agriculture and cattle density. GPS collar data indicated that
Tarangire NP is a dry season refugee area and departure to Lake Natron GCA and Simanjiro
GCA immediate after the beginning of rainfall in November/December through increasing
human-dominated areas. In the wet season, wildebeest are predisposed to less protected
areas that are no formal restriction of people, livestock and wildebeest sharing the same
roaming area. For effective conservation of wildebeest, a landscape management plan is
inevitable to improve the security of the habitat, water point and poaching.
Keyword: Long distance, landscape Management, wildebeest

SUB-THEME: HABITAT AND BIODIVERSITY CONSERVATION
Impact of agro-pastoralism on wildlife and livestock forage resources availability in
western Serengeti and Ugalla ecosystem
Pius Yoram Kavana1/2, Bukombe John1, Ephraim Mtengeti3, Anthony Sangeda3,
Christopher Mahonge3, Robert Fyumagwa2, Stephen Nindi2, Janemary Ntalwila2 and Victor
Kakengi2
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Abstract
The study was undertaken to assess the impact of agro-pastoralism on feed resources
availability in villages that are adjacent to protected areas. Agro-pastoralism is an integrated
practice of growing crops and keeping livestock as a livelihood strategy practiced by
communities in rural areas and relies on environmental factors including rainfall, soil and
vegetation. It is practiced in different parts of Tanzania to increase household food security and
income. Data collection included botanical inventories that were conducted along transects.
Feed resources were more abundant in protected areas as compared to communal village
grazing lands. Scarcity of feed resources in village lands was exacerbated by continuous
grazing and dry season. Season and the ecological aspects of plants that include crops cast
the performance of livestock and consequence livelihood of agro-pastoralists. Nutritive
value of feed resources during the rainy season was relatively higher in communal village
lands than in protected areas. This was attributed to the continuation of the vegetative phase
of plants in communal grazing lands caused by continuous grazing that limited the maturity
of plants. The knowledge of the nutritive value of plants and their variability is considered an
important aspect for agro-pastoralists as it is through them that they could undertake forage
conservation through management decisions in relation to feeding resource availability
for their animals. The study demonstrated that agro-pastoral practices of livestock keeping
in western Serengeti and Ugalla ecosystems were detrimental to the availability of feed
resources in village lands. The study, further, showed that rejuvenation of desirable and
highly desirable plant species is possible due to the presence of pasture species array in
communal grazing lands. It is recommended that grazing pressure in communal grazing
lands should be reduced by either reducing the number of grazing animals or duration of
grazing to improve the availability of feed resources in village lands. New strategies that
involve resting (farrowing) of grazing lands should also be developed to make livestock
grazing sustainable and productive in village lands. The better condition of pastures in
protected areas indicates that similarly managing communal grazing lands could improve
the condition of feed resources availability in villages.
Keywords: Agro-pastoralism, wildlife, protected areas, communal grazing lands, livestock
forage
Spatio-temporal comparisons in wildlife and vegetation following a decrease of
livestock pressure between Serengeti National Park and the adjacent village lands
Kiwango, Y. A1*; Kimaro M. H.1; Meziere, Z1; Sacca, T1; de Jonge, I2; Veldhuis,
M.P.2; & Olff, H.1
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Abstract
Securing key ecological areas into protected areas networks is crucial to improve resilience
during extreme environmental events such as droughts. To secure important grazing grounds
for herbivores, prohibition of pastoral bomas was effected in 2017 in the northern part of
Loliondo Game Controlled Area bordering Serengeti National Park. However, it was not
clear, how fast savannah systems such as this change after the removal of human perturbations
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and what directions such changes may take. This study evaluated spatio-temporal changes in
vegetation and wildlife before and after boma prohibition. Using camera traps and Serengeti
National Park as a reference site, we assessed changes in the distribution of wildlife by
comparing the relative use of village lands of key selected wildlife species. Randomized
transects were used to assess the spatio-temporal change of vegetation composition and
structure. All the analyses were conducted by using R software 2019 version 3.6.1.
We found that some wildlife species adjusted their preference among the management
regimes in response to boma removal, whereby most small animals and mixed feeders mostly
occurred in the village lands while large animals and grazers mostly occurred in the park.
For vegetation, the park was dominated by tall grazing-sensitive species (Themeda triandra)
and village land by lawn grazing-tolerant species (Digitaria scalarum). Generally, there is a
slight shift in vegetation structure and wildlife distribution in the study area. Further studies
are recommended to observe long term changes.
Keywords: ecosystem resilience, restoration, savannah, grazing intensity, livestock.

Diversity of termites and their economic implications at SUA Morogoro
Tanzania
Flora Allen Ngowi
Email:florahngiwi@gmail.com, Phone number: 0767115355; Address: P.O.BOX
12062,
Abstract
A study on termite populations was carried out in two different habitats; the Botanical
Garden and residential areas at SUA Main Campus. The specific objectives of the study
were to assess species composition, species richness, diversity of termites and economic
implications in the twohabitats. Termites were sampled along transects established within
each of the two habitats. Household interviews were done with individual households to
establish thepresence of termites and the damage they cause. Estimates of costs of termite
damage were established by costing the items damaged in a given household using the
current market prices. Six species of termites were recorded in both habitats. The species
included Amitermeshastatus, Macrotermesnatalensis, Microcerotermchampioni, Bifiditerm
esdurbanensis, Odontotermesbadius, Trinervitermes oeconomus. Termites were found
inhabiting different parts of garden trees and woody material in the different households.
The diversity of termites in the Botanical Garden as measured by the Shannon-Wiener
index of diversity was 2.19. The botanical garden had higher species richness due to more
diverse microhabitats and food material for termites such as woody materials. The
damage costs varied by type of property and control measures used by property owners in
controlling termites’ damage. The property damaged includes doors, window frames, and
footing, timber sorted for various purposes, construction/utility poles, tables, beds,shelves
and chairs. The control measures included t h e use of insecticides and hiringfumigation
services. And it was estimated that the cost of termite damage averaged Tsh. 80,266 per
household
Keywords: economic implications, Morogoro, termites
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Avifauna in relation to habitat disturbance in Wildlife Management Areas of the
Ruvuma Miombo ecosystem, Southern Tanzania.
Ally K. Nkwabi1,*,2, John K. Bukombe2, Hamza K. Kija2, Steven D. Liseki2, Sood A.
Ndimuligo3,4 and Pius Y. Kavana1,2.
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2
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3
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Abstract
Understanding of relative distribution of avifauna provides insights into the conservation
and management of wildlife in community-managed areas. This study examined relative
diversity, abundance, and distribution of avifauna in selected habitat types across five Wildlife
Management Areas of the Ruvuma landscape in miombo vegetation, southern Tanzania. Five
habitat types were surveyed during the study; farmland, swamps, riverine forest, dense and
open woodland. Transect lines, mist-netting, and point count methods were used to document
156 species of birds in the study sites. Descriptive statistics and Kruskal-Wallis tests were
used to compare species richness and diversity across habitat types. We found differences in
avifaunal species distribution in the study area whereby farmland had the highest abundance
of avifauna species and lowest in the riverine forest but highest Shannon diversity (H′ =
4.08) and lowest in dense miombo woodland (H′ = 1.69). Similarity index (J) indicated that
open woodland and riverine forest were similar by 41%, while farmland was similar to open
woodland by 24%. Farmland and riverine forest were similar by 21%. These results suggest
that variations of avifauna species abundance, diversity, and distribution could be attributed
to human activities across habitat types; due to the reason that habitats with less human
encroachment had good species diversity and richness. Therefore, to improve avitourism and
avoid local extinction of species, we urge prompt action to mitigate species loss by creating
awareness in the adjacent community through conservation education on the importance of
protecting such biodiversity resources.
Keywords: Avifauna, diversity, conservation, habitat destruction, wildlife management
areas, miombo

Investigating the relationship between liana abundance and tropical forest recovery
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Abstract
Lianas (woody vines) are an integral part of tropical forests, as they contribute significantly to
ecosystem health, productivity and dynamics. Despite their substantial contribution towards
maintaining tropical forest function, there is increasing, but limited, evidence to suggest
that through their dominance (competitive success relative to trees), lianas can impair the
resilience of tropical forests. Recently, a threshold has been hypothesised, beyond which
lianas might prevent the recovery of tropical forests from disturbance. As part of the Forest
Restoration and Climate Experiment (FoRCE), our overall current research aims to improve
understanding regarding the role of lianas in tropical forest recovery from disturbance.
We are using temporal data from permanent sample plots, alongside liana removal trials,
to test for tipping-point thresholds between liana dominance and tropical forest recovery,
accounting for variation across elevation and disturbance gradients. Here, we review and
analyse drivers of liana-tree relative productivity using global datasets from the published
literature. We report the impacts of liana removal on forest ecosystem health and resilience
from a case study in the Kilombero Valley of Tanzania. Results show a significant negative
influence of lianas on the rate of forest recovery, but biodiversity data suggest that slow
recovery might be beneficial for long-term forest health.
Keywords: ecosystem function, forest recovery, liana, productivity, tropical forests
Primates as seed-dispersers: Does passing through the gut improve seed germination?
D. Anthony Collins and Nuhu Japhary Buke.
Gombe Stream Research Centre, Jane Goodall Institute, Box 1182, Kigoma.
Correspondent author: acollins@janegoodall.or.tz
Abstract
Baboons (Papio anubis) disperse seeds in their dung, as do other primates at Gombe
National Park. Studies in Ghana had shown that seeds that had passed through baboons’
guts showed improved germination, although not every tree species was improved. We tried
to see whether this improvement occurs at Gombe and whether it may contribute to forest
spread and regeneration. Between April 2019 and March 2020, we collected seeds from
baboon-dung, chimpanzee-dung and Cercopithecus-monkey dung in the same habitat and
set them in germination pots alongside equivalents containing un-swallowed seeds (matched
for species and ripeness) which had been collected from below the fruit trees. Over the year
we potted 483 eaten seeds extracted from dung, to compare with 476 equivalent uneaten
seeds collected from the ground, representing 44 different food-tree species. These planted
seeds were subjected to the same regime of watering, and ambient climate. The seeds were
compared for the percent that germinated, their latency to germination, and their initial
growth progress. These three measures were analyzed in sets, according to which species of
primate had eaten the fruit, and which species had been eaten, to compare the performance
of eaten vs uneaten seeds. These comparisons will be discussed in terms of the possibility
that primates may be changing the species composition of their forest, promoting their foodspecies, and promoting regeneration outside: and the possibility of mutualism between the
fruit-eater and the fruit.
Keywords: Gombe. Germination-success. Primates. Seed-dispersal
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Spatial and temporal pattern of wildfires in Masito Ugalla Ecosystem from 2008 to
2019
Baraka N. Mbwambo1, 2
Tanzania Wildlife Research Institute (TAWIRI), P.O. Box 661 Arusha, Tanzania
2
Western Wildlife Research Centre P.O. Box 1053, Kigoma, Tanzania
Abstract
1

Wildfire is the most common natural disturbance on the planet, posing both a social and
environmental risk. Studying the spatial and temporal distribution of wildfires provides
the scientific basis for effective management strategies. Using MODIS fire anomalies data,
this study analyzed the spatial and temporal patterns of wildfires within the Masito Ugalla
Ecosystem from 2008 to 2019. SPSS was used to examine the temporal trend, while Kernel
density and Getis-Ord Gi* were used to determine the magnitude and identify the hot spot
and cold spot zones. The results showed that 12,925 wildfires with a confidence level of
occurrence of 50% to 100% occurred in the area, resulting in the burning of 18,676.10 km2.
Wildfires occur in May and last until October, with July being the peak. There was a negative
trend of wildfire characteristics over the study duration, although the results varied across
times. According to the study, wildfire density had the lowest and highest values of 0.2 to 1.4
(13%) and 2.5-3.7 (19%) active fires per 1 km2 each. Moreover, clusters with high (1.7<14.9)
and low (-2.2<0.7) GIZscores occurred in different parts of the area with coverages of 448
km2 (8%) and 3364 km2 (56%). These findings can be used to evaluate wildfire risks in
specific areas within the Masito Ugalla Ecosystem.
Keywords: Wildfire, Spatio-temporal pattern, Kernel Density, Hot Spot Getis-Ord Gi*,
Masito-Ugalla Ecosystem.
Viability assessment of the last remaining wildlife corridors in southern Tanzania
John Bukombe1, Wilfred Marealle1, Jerome Kimaro1, Hamza Kija1, Pius Kavana1, Victor
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Abstract
Wildlife corridors in Tanzania are facing challenges from ecological disturbances resulting
from human activities. Little knowledge of the drivers of change in land cover in some
ecological areas is inadequate for making conservation actions. This study aimed to assess
connectivity status and factors driving Landuse/ Landcover change along the long-existing
connection between W-MGR and NYENAPA to provide management advice. Data were
collected and analyzed in R and GIS software. Results revealed that about 9,459 km2 of
natural habitat along the corridor area has been converted to other forms of human uses
between 1980 and 2020 at the expense of forest, woodland and water bodies. The study
further revealed a decline in tree wooded natural land area, namely woodland and forest,
1
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expanding non-tree cover types shrubland and grassland. A similar pattern was detected
for some parts of the water bodies. Although evidence from ground surveys indicated the
suitability of at least 25% for supporting wildlife survival, poor suitability was 10% or below
due to extraction of fuel-wood, or construction materials that affected the area’s suitability.
Thus, any action to protect the corridor area would further increase the abundance of the
existing forage resources in the area. The need to secure the corridor area is paramount
due to the existing biodiversity. Thus, we urge the harmonization of the legislation in the
conservation sector with those in human development. We further call for the immediate
protection of the remaining part of the corridor area through enforcement of the wildlife
corridor regulation. More importantly, the community’s engagement in determining longterm conservation of the remaining natural habitat within the corridor is key to ensuring
sustainability.
Key Words: Corridor
Community

conservation,
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Land use planning for ecosystem conservation: The case of wildlife corridors
restoration in the western zone of Tanzania (Tanganyika, Uvinza and Kigoma
Districts)
Joseph John Osena1 and Stephen Nindi2
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2
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Abstract
Tanzania experiences a multitude of biodiversity threats including a fast-growing population
from about 7.5 million to about 60 million people between 1948 and 2020s, climate change,
deforestation and land degradation and increase in socio-economic activities such as
increasing migrations of people and livestock and a growing number of conflicts between
different land users, which has led into wildlife habitat fragmentation. Such socio-ecological
challenges call for systematic planning and management of land-based resources. This paper
aims to expound the sane of adopting an integrated Village land-use planning for ecosystem
restoration and management of in the country, in particular, the wildlife corridors. Field
practical and the time interval variation between 3 to 13 years was used to assess the validity
and effectiveness of the Village Land use planning in the restoration of the diminishing
wildlife corridors. It was observed that while the population is increasing, the per capita share
of land for different users is diminishing. Increased development and changing priorities
in land use and utilization, healthy and productive landscapes vital for biodiversity and
ecosystem services are distressed and lost. Trade-offs exist between the benefits of various
activities for human well-being and their impacts on biodiversity. Without an integrated
approach to managing how land is used, many of the values that healthy landscapes provide
will be lost. Due to changes in the ecological structure and functions with space and time,
land use planning becomes a central icon to ecosystem restoration and in particular, the
wildlife corridors. Land-use is observed to be a variable and a product of landscape pressures
from population growth, settlement and housing patterns, economic development, sectoral
trends, infrastructure and conservation. Failures in planning and controlling such land-use
pressures, landscapes won’t be able to provide vital services for humanity ,and the ecosystem
for longtime. Village land use planning is proved to be a pragmatic action in supporting and
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restoration of wildlife corridors and natural resources. The study also reflects on the link
between land-use planning, mitigation hierarchy and biodiversity offsets.
Keywords: Wildlife corridors, Biodiversity conservation, Restoration, Land use planning,
ecosystem services
Are we ready for chinese tourists? Insights from the Tanzanian safari industry
Kokel Melubo
College of African Wildlife Management, Mweka, Moshi, United Republic of Tanzania
Abstract
In 2018, over 32,000 Chinese tourists visited Tanzania. Due to Tanzania’s unique and
distinct attractions, enhanced tourism promotion and marketing, and improved flight
access, the total number of Chinese visitors is expected to increase (particularly after the
2019 – Coronavirus pandemic which is having an enormous impact on global business).
Drawing insights from informants (safari guides and tour operators), this study explores the
preferences of Chinese tourists participating in safari tours in Tanzania. The results indicate
that while Chinese tourists have much in common with other tourists, this group has some
particular expectations in terms of the purpose of their safari, accommodation, tipping, tour
guide behaviour, itineraries, and shopping. Understanding these preferences may help the
Tanzanian tourism industry to better serve this emerging market.

SUB-THEME: ECOSYSTEM HEALTH AND WILDLIFE DISEASES
Status of Giraffe Skin Disease (GSD) in Ruaha National Park
Julius D. Keyyu1, Mjingo E. Ernest1, Goodluck Paul1, Epaphras Muse2, Justin Shamanche1
Tanzania Wildlife Research Institute, P.O. Box 661, Arusha, Tanzania
2
Tanzania National Parks, Arusha, Tanzania
Corresponding author’s email: julius.keyyu@tawiri.or.tz
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Abstract
This study was conducted to ascertain the current status of Giraffe Skin (GSD) in Ruaha
National park since its discovery in 2000. Transect surveys were conducted in Ruaha National
Park from November to December 2020 to determine the current prevalence of the disease.
A total of 98 giraffes in 35 herds were examined using binoculars for giraffe skin disease
infection. Results showed that all surveyed areas of Ruaha National Park are affected, the
disease was still exclusive to giraffes only and that the lesions or infections were confined
to the forelimbs/legs. Preliminary analysis of the survey showed that out of 35 giraffe herds
examined, 33 herds (94.3%) had one or more giraffes infected with GSD. Also, out of 98
giraffes individually examined, 65 (66.3%) of individuals were infected with GSD. This
study has shown that GSD is still present in Ruaha national park and that the disease has not
changed its pattern of infection, and that GSD herd and individual prevalence were more or
less the same as a decade ago. The impact of the disease on the giraffe population as well
as its primary causative agent is still to be determined, and concerted efforts are needed for
informed disease prevention and control measures.
The 13th TAWIRI Scientific Conference

141

Keywords: Giraffe Skin Disease, Ruaha National Park
Progressive scaling up of domestic dog rabies vaccination across Mara Region
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Abstract
Dog-mediated human rabies is a neglected tropical disease that continues to cause devastating
human deaths and expensive economic losses despite the availability of effective vaccines
for both humans and animals and known field-tested interventions. Mass dog vaccination
implemented consistently and comprehensively to achieve high vaccination coverage
can effectively control the incidence of rabies. In September 2020 we began a large-scale
randomized controlled trial mass dog vaccination program across the Mara region investigating
the effectiveness of a novel community-led against a traditional team-led vaccination delivery
strategy to determine which is more effective for reducing the public health impact of rabies.
We present an update of the vaccination work across Mara. As of September 2021, 67287
vaccinations have been administered throughout 154 wards in Mara Region. Vaccination
coverage surveys were conducted in 96 wards with a 54.6% coverage rate across the region.
Wards vaccinated via the continuous method had a higher mean vaccination rate (59.3%)
than wards using the pulsed vaccination strategy (49.6%). Planning and sustaining effective
vaccinations remain a challenge in resource-limited settings. Our data suggest that using
trained ward-level Rabies Coordinators and One Health Champions can greatly improve the
delivery and reach of vaccinations. Collaborating with local authorities and maintaining a
consistent stream of communication with rabies coordinators and one health champion has
been critical.
Keywords: Community-led, Domestic Dog, Rabies, Tanzania, Vaccination
Knowledge on impacts and potential health risks of bushmeat hunting and trade by
communities neighbouring Nyerere National Park, southern Tanzania
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Abstract
Illegal hunting for bushmeat is among the major topics in large parts of the world due to its
ecological, socio-economic, and human health implications. In Tanzania, illegal bushmeat
hunting and trade (IBHT) account for the dramatic decline in wildlife populations, loss of
government revenue, loss of employment, cost to conservation and increases potential health
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risks to a human. Despite the threats posed by IBHT, yet, the phenomenon prevails among
members of the studied communities. This draws our attention to assess the knowledge of the
local people on the impacts of IBHT and potential health risks due to zoonosis and identify
possible recommendations and interventions towards reducing IBHT. We conducted the
household survey using semi-structured questionnaires in eight villages bordering Nyerere
National Park (n=8 villages) as well as semi-structured interviews using an interview
guide with key informants to explore information on wildlife issues and recorded cases
of zoonosis in the study area. A total of 368 respondents including household respondents
(261), school teachers (45) and retired poachers participated during the study. Our results
revealed a statistically significant difference in knowledge between respondents, with the
majority of the respondents (61%) exhibiting knowledge on ecological and socio-economic
impacts of IBHT. Statistical difference was also noted among respondents with the majority
of respondents (58%) showing poor understanding with regards to the risk of zoonotic
infections through IBHT. This study established the need for revising the conservation and
public health education programs to make sure that they appropriately address issues related
to bushmeat activities and zoonosis. Nonetheless, conservation education should go hand in
hand with public health education to raise awareness to the community on the impacts and
potential health risks associated with IBHT.
Keywords: Bushmeat, health, zoonosis, conservation, knowledge
Environmental pharmaceutically active compounds: A Focus on ecosystem health and
wildlife Diseases
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Abstract
The use of pharmaceutically active compounds (PhACs) for the alleviation of pain or
treatments of medical conditions dates back to ancient times. Human started with extracts
from medicinal plants, but as the population increases extracts from plants was not enough
to sustain the needs. As a result of the quest for PhACs from many sources, and as science
and technology advanced, drugs were designed in the laboratory as modifications of natural
products (semi-synthetic), and then synthetic drugs became the norm. Growing crops,
vegetables, and rearing animals relies substantially on the usage of PhACs because of the
rising number of pests, diseases, and the need for more yield to provide food security for
the growing population. Discharge of untreated or partially treated wastewater effluents
from companies, agricultural sites, residences, hospitals because of the usage of PhACs and
agrochemicals and reuse of wastewater for irrigation introduces potentially toxic pollutants
such as stands of diseases causing organism, PhACs and their metabolic products in the
environment. These pollutants are characterized by persistence and non-biodegradable
nature, hence circulating in the ecosystem through the food chain while creating known and
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presumed harm to ecosystem health including diseases. Reports of decreased diversity of
species as a result of anthropogenic activities that lead to habitat degradation and decreased
ecosystem services are globally available. Effects of PhACs and their metabolic products
singly and currently as mixtures are globally reported such as the feminization of fish,
antimicrobial resistance (AMR), plants and animal’s species extinction. The reports on
the contribution of PhACs and their metabolic products to the deterioration of ecosystem
health and wildlife diseases in Tanzania environments are lacking. Therefore, there is the
need to assess the contribution of the presence of PhACs and their metabolic products in
the deterioration of ecosystem health and increased wildlife diseases to enable biodiversity
conservation of the entire ecosystem.
Keywords: Pharmaceutically active compounds; Ecosystem health; Wildlife diseases;
Food chain; Toxic pollutants; Population.
The Gombe Ecosystem Health Project: 16 years of the program
evolution and lessons learnt
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Abstract
Infectious disease outbreaks pose a significant threat to the conservation of
Chimpanzees (Pan troglodytes) and all threatened nonhuman primates. Characterizing and
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mitigating these threats to support the sustainability and welfare of wild populations is of
the highest priority. In an attempt to understand and mitigate the risk of disease for the
chimpanzees of Gombe National Park, Tanzania, we initiated a long-term health-monitoring
program in 2004. While the initial focus was to expand the ongoing behavioural research on
chimpanzees to include standardized data on clinical signs of health, it soon became evident
that the scope of the project would ideally include diagnostic surveillance of pathogens for all
primates (including people) and domestic animals, both within and surrounding the National
Park. Integration of these data, along with in-depth post-mortem examinations, has allowed
us to establish baseline health indicators to inform outbreak response. Here, we describe the
development and expansion of the Gombe Ecosystem Health project, review major findings
from the research and summarize the challenges and lessons learned over the past 16 years.
We also highlight future directions and present the opportunities and challenges that remain
when implementing studies of ecosystem health in a complex, multi-species environment.
Keywords: Chimpanzees, disease transmission, ecosystem health, human–primate
interactions

An outbreak of mange in rock and bush hyraxes of Serengeti National Park
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Abstract
An outbreak of a severe hair-losing disease caused by Sarcoptes scabei emerged in rock
and bush hyrax colonies around Seronera in Serengeti National Park firstly around May
to June 2020. This disease, which was mainly characterized by hair loss, excessive itching
and lethargy, intensified between September 2020 and April 2021. Field excursions were
done to trek and visually examine a total of 458 rock and bush hyraxes occupying different
sites around Seronera. The data were analyzed by Epi-Info software and variables were
compared at a 95% confidence interval and critical probability of 0.05. About 5% of infected
hyraxes (n=23/458) were physically captured using scoop nets and skin scrapings and faecal
samples were collected for laboratory analysis at TAWIRI Serengeti Research Centre. The
overall prevalence was 58.3% (n=264/458) with rock hyraxes (55.7%, n=8123/221) and
bush hyraxes (58.3%, n=144/237) being equally affected (p>0.05).The Visitor Information
Centre (87.5%, n=140/160) had the highest prevalence of all 7 investigated sites (p<0.04).
Adult bush hyraxes (76.4%, n=97/127) were more affected (p<0.01) than subadults (58.3%,
n=35/60) and pups (24.0%, n=12/50). Adult rock hyraxes (60.7%, n=82/135) were more
affected (p<0.03) than pups (40.5%, n=15/37) but equally affected (p=0.35) as subadults
(53.1%, n=26/49). Microscopy revealed that the presence of Sarcoptes scabei microparasites
and their eggs in 87% of the hyraxes (n=20/23) was more significant (p<0.0000001) than
other parasites including the Echdnophaga spp. (21.7%, n=5) in rock hyraxes as well as
Trichostronglyloides (n=2), Strongyloides (n=2) and Cooperia (n=1) worms (n=5) with
loads between 50 to 300 eggs per gram of feaces. One hundred and eighty (180) infected
hyraxes were injected with 1% Ivermectin solution (SUPERMEC®) at about 2mg/kg body
weight subcutaneously and temporarily marked by paint spray. Post-treatment monitoring
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revealed smooth but slow recovery. We appeal for equally weighed collaborative efforts in
controlling diseases and sustainably conserving these small mammals in Tanzania.
Keywords: Disease, hair-loss, hyraxes Mange, Serengeti.
Understanding the population demographics and threats, including Giraffe Skin
Disease, facing giraffes in Southern Tanzania
Jessica Manzak and Corinne Kendall DVM,
Corresponding author: manzakjl@gmail.com

Abstract
Ruaha National Park and Selous Game Reserve combined make-up around half of
Tanzania’s overall Masai giraffe (Giraffa tippelskirchi) population, based on TAWIRI
Systematic Reconnaissance Flights (SRF) data from 2015. This makes these habitats critical
in Tanzania’s approach to giraffe conservation management. North Carolina Zoo has been
engaging in a research project for Ruaha and Nyerere National Parks to address the need
for a more detailed demographic and understanding of the threats facing giraffe populations
in the south of Tanzania as laid out in the Tanzania National Giraffe Conservation Action
Plan. Transects are set along roads that are accessible in both wet and dry seasons to
ensure repeatability. Survey teams record photographs and demographic data of all giraffes
encountered on the transects. The giraffe project is using photo-mark-recapture techniques
by identifying giraffes by their unique coat patterns. After each transect, photos of the right
side of the body are run through spot pattern recognition software and given an individual
identification name if it is the first sighting of that individual or matched to previous sightings
with an individual identification by coat pattern. In this way, we are developing a complete
database of individuals sighted within Ruaha and Nyerere National Parks. In 2019, 1085 km
of survey routes were covered in Ruaha NP with 340 giraffes counted in 97 groups. In then
Selous GR, 398 km were covered with 396 giraffes in 66 groups. In 2020, 1,592 km were
covered in Ruaha with 465 giraffes in 158 groups, and Nyerere NP covered 424 km counting
124 giraffes in 41 groups. In Ruaha NP individual photographs showed only 3 individuals
resighted. Therefore in 2020, we increased our survey frequency and were able to increase
resightings to 24 individuals. Over time, this database will allow us to track the health and
longevity of an individual and assess how skin disease progresses and affects mortality over
time.
Keywords: demographics, giraffe, Nyerere, Ruaha, skin disease
Prevalence of Rickettsia bacteria in small wild mammals in Laikipia County, Kenya
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Abstract
Rickettsia is obligate intracellular bacteria with arthropods being their main vectors of
transmission. The objective of this study was to understand the epidemiology of vectorborne bacterial pathogens that are hosted by small wild mammals. These pathogens easily
thrive where there is a close interaction of animals and humans at the human-livestockwildlife interphase. The large wildlife population and diversity in Laikipia County, Kenya
supports heavy ectoparasite burdens that act as disease vectors. The climatic change and
different land-use practices in the County may also affect vector-borne pathogen distribution
that includes Rickettsia bacteria. We captured small wild mammals using baited live traps
in selected land-use systems in Laikipia, sampled and released them back to the general area
where they were captured. The blood samples collected were preserved on the Whatman
FTATM classic card from which DNA was extracted. Molecular detection of Rickettsia was
then done by PCR-HRM targeting rmp E gene. Representative PCR products from positive
samples were selected based on their HRM profiles, purified, and submitted for sequencing.
Blood samples were collected from 570 out of a total of 628 small wild mammals captured. In
total, 74/570 (12.98%) of the sampled wild small mammals from 15/29 (51.72%) small wild
mammal species were found to be positive for Rickettsia by PCR-HRM and subsequently
confirmed by sequencing to be Rickettsia felis. This study provides, to our knowledge for
the first time in Kenya, evidence of the occurrence of Rickettsia felis in small wild mammals.
The study findings suggest a public health concern as R. felis is a causative agent of spotted
fever, an emergent global threat to human health.
Keywords Laikipia, Rickettsia, vector-borne pathogen
Understanding the relationship between parasite load and body condition of Masai
Giraffes in Tarangire – Manyara ecosystem.
Victoria Fortunatus Mkessa
University of Glasgow, MSc
Email: mkessavictoria@gmail.com
Abstract
Over the past decades, giraffes have declined to what is now patchy and fragmented
populations. With their populations threatened by anthropogenic factors and the emergence
of various skin disorders, it is important to understand parasite infections in giraffes. Many
giraffes kept in captivity have been reported to be highly infested with gastrointestinal
parasites that affect their condition and wellbeing. However, parasites of wild giraffes are
still poorly understood.
Investigating the relationship between parasite infections and body condition in wild
populations plays an important role in understanding the dynamics of host-parasite
interactions. In the present study, I aimed to identify the prevalence, abundance and species
richness of gastrointestinal parasites and to determine the association between parasite load
and host body condition in free-ranging Masai giraffe. I collected 219 faecal samples from
individual giraffes in different seasons from three study sites. In each occasion, I took the
right side and back side photograph of the giraffes for identification and condition scoring
respectively and recorded the sex, age and location of the individuals. I used Faecal egg counts
(FECs) to estimate the parasite load in Eggs per gram (EPG) and assigned a condition score
to each giraffe using a recently developed giraffe body condition score system. Generally,
giraffes are not heavily infested by GI parasites; however, results indicate that there is a
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seasonal and between site variation of parasite burden and body condition in wild giraffes.
Similarly, there is variation in parasite load between gender and age-classes that also differ in
body condition. Finally, these results also showed individuals with higher parasite intensities
having lower body condition scores. Suggestions are made to conduct longitudinal studies
to better understand the individual variation of parasite loads over time and other external
factors that influence condition-infection relationships.
Keywords: Body condition, gastrointestinal parasites, host-parasite interaction, Masai giraffe,
parasite load.

SUB THEME: Habitat and Biodiversity Conservation
Yellow baboon diet from the Issa valley, western Tanzania: Diversity and annual
variability
Joyce Mkola1 *, F. Stewart1,2,3, A. Piel1,2
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The genus Papio has a widespread distribution that spans diverse biomes, from Senegalese
savannas to Namibian desserts to Ugandan tropical forests, however little is known about
their behaviour and ecology in one of the most common habitats of central/southern Africa,
miombo woodland. In this study, we summarize preliminary results of the yellow baboon
(P. cynocephalus) diet from the Issa valley, western Tanzania, a mosaic woodland. Over six
years (2015-2020), we documented baboons to consume more than 57 species, including
trees, grasses, and shrubs. Despite this diversity, 63.56% of baboon feeding observations (n=
6360) were from only 18 species of trees. We describe seasonal consumption patterns against
food availability, especially of these preferred foods, and contextualise Issa baboon feeding
ecology against not just what is known from other baboon populations, but also against one
of the baboon’s primary competitors in this area, sympatric chimpanzees (Pan troglodytes).
Key Words: Cercopithecine; Feeding behaviour; Food availability; Miombo woodland;
Seasonality
Distribution and regenerative capacity of the vulnerable African red stinkwood
(Prunus africana) on the southern slopes of Mount Kilimanjaro
Calvin Lauwo1, Rudolf Mremi1 and Kwaslema Malle Hariohay1
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Abstract
Prunus Africana is a plant species whose distribution is restricted to the African continent
and assigned a vulnerable status by IUCN. For the past two decades, its population size has
decreased significantly due to the over-exploitation of its barks and timber for trade. This
1
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study aimed at generating data on the distribution and regeneration of Prunus Africana along
the Southern slopes of Mount Kilimanjaro which might be a critical site for this species
remains largely unexplored. Specifically, this study aimed to; (1) determine the influence of
elevation and diversity of co-occurring woody plants on the distribution of Prunus Africana,
(2) determine the regeneration capacity of Prunus Africana along the Southern slopes of
Mount Kilimanjaro. Predictions were, the abundance of Prunus Africana would be a
function of elevation and diversity of co-occurring woody plants. Specifically, the frequency
of encountering Prunus Africana would increase with elevation whereas the diversity of
co-occurring woody plants would constrain Prunus Africana encountering frequency.
Ericaceous, forest and cultivation zones were sampled using 4 transect lines, 1km long.
Within each transect, 5 plots of 20 x 20m were established by GIS. From each plot, the
occurrence of Prunus africana was recorded. Within each of the established plots, 10 x 10m
plots were established and recorded seedlings and saplings of Prunus Africana. Generally, 61
seedlings, 99 saplings and 37 adults of Prunus Africana were recorded along the forest belt.
Ericaceous and cultivation zones the species didn’t occur. Prunus Africana was distributed
along the transition between forest and ericaceous zones. Elevation and diversity of cooccurring woody plants significantly determined distribution whereas seedlings, saplings
and forest canopy significantly determined regeneration capacity. Accordingly, Prunus
africana was distributed along Mount Kilimanjaro forest’s edge 2500-2900m a.s.l and had
viable regenerative capacity.
Keywords: Elevation, Mount Kilimanjaro, Prunus africana, regeneration capacity, saplings,
seedlings.

Mapping natural habitat loss and its impact on wildlife in the Selous-Niassa wildlife
corridor in southern Tanzania
1

Emmanuel L. Laizer, 2Alex L. Lobora, 3Thomas Morrison, 3Grant Hopcraft

Tanzania Wildlife Management Authority, P.O. Box 2658 Morogoro,
2
Tanzania Wildlife Research Institute, P.O. Box 661 Arusha
3
Institute of Biodiversity, Animal Health and Comparative Medicine. University of
Glasgow, G12 8QQ, Glasgow, UK
1

Contact email; lalashe99@yahoo.com

Abstract
A wildlife corridor physically links two or more protected areas and functions as a habitat
extension, permitting the movement of wildlife between them. Apart from safeguarding
ecosystems, the protection and conservation of wildlife corridors reduce habitat loss and
fragmentation. Loss of natural habitat is increasingly causing biodiversity decline, which
is negatively affecting the corridor’s ability to sustain ecosystems and provide essential
services necessary for human wellbeing. This study was conducted in Selous-Niassa Wildlife
Corridor aiming to determine areas where the fastest rate of habitat loss is occurring, the
magnitude and the drivers of loss and its impact on wildlife. We run a habitat classification
in Google Earth Engine and used transects to count wildlife to understand the effect of
distance to villages, roads and protected areas. Results showed that areas at the edges of the
corridor, near settlements and public roads, suffered the highest loss of natural habitat by
being converted into farms. For instance, 82.79% of pixels converted from natural habitat
into cropland between 2014 and 2020, were within 10 Kilometres from settlements and
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76.81%, were within 5 km from public roads. The rate of habitat loss in the entire landscape
was found to be 25.03 km2 per year. We concluded that human activities are the drivers
of habitat loss compared to natural parameters. We emphasize the practice of sustainable
agriculture, proper land use plans and enforcing Wildlife Management Areas’ regulations
and policies.
Keywords: Mapping, habitat loss Selous-Niassa wildlife corridor

Ruvuma transboundary landscape predictive elephant distribution modeling
Mathew Langen and Noah Sitati
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Abstract
The Ruvuma Transboundary Terrestrial Landscape is part of the Global 200 Priority
Ecoregions for Global Conservation and an important area with a rich diversity of flora
and fauna. Approximately 45% of the landscape is protected by any of the three-level of
government (i.e.: central, local and village) with Selous World Heritage Site as the centre
of the ecosystem. African elephant (Loxodonta Africana) is one of the key species within
the landscape in terms of home range, populations, conflicts and poaching. Since the 2000s,
WWF with its partners has collared different elephants in different parts of the protected
areas to study their distributions. This paper thrives to use the Maximum Entropy model to
learn and predict distributions of elephants in miombo woodland by using the GPS collar
data and Bioclimatic variables. Also, this will help establish and/or suggest wildlife corridors/
dispersal areas within the landscape for environmental planning and monitoring. The area
outside the protected area suitable for elephant passage and/or forage is more than 85 percent
and less than 10% protected under Village Land Forest Reserves(VLFR). Also, less than 10%
is encroached by human activities. It’s important to increase the awareness and advocacy to
have more WMAs and/or VLFR to create space for elephant conservation, minimise humanelephant conflicts and for communities to derive benefits from the conservation of natural
resources.
Keywords: GPS, WWF, MaxEnt, elephant, Ruvuma landscape, miombo woodlands
Trophic webs drive tree establishment in the Serengeti ecosystem
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Abstract
Tropical African savanna ecosystems contain diverse herbivore assemblages and largebodied mammalian predators and burn regularly. In addition, they have the added complexity
of a producer trophic level that pits two major functional groups — trees and grasses —
against each other while being impacted by separate herbivore feeding guilds (browsers
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and grazers, respectively). Two major unanswered questions in these ecosystems are 1) to
what extent do complex trophic cascades determine tree-grass ratios, and 2) what are the
dominant pathways linking mammalian predation with tree cover? We used a landscapescale experiment in the Serengeti National Park to address these two questions. We identified
areas varying in predation risk using an extensive array of camera traps. We established 48
treatment plots in a full factorial design combining grass removal (grass vs. no-grass) with
herbivore exclusion (open vs. enclosure) and predation risk (low, medium and high). Within
each treatment, we planted four Acacia seedlings, and monitored growth and mortality over
two years, during which we applied a single fire treatment to half of the plots. Grass severely
limited tree seedling survival directly via competition, indirectly via fire and via a legacy
effect on growth that resulted in higher seedling mortality during fires. These effects in
conjunction with browsing resulted in seedling establishment below 5%. In the absence
of browsing and fire, grazing drove a 7.5-fold increase in seedling establishment, but this
effect was partially offset by browsers. Lion predation risk had no observable impact on
herbivore effects on seedling establishment. The severe negative effects of grass on seedling
mortality suggest that regional patterns of tree-cover and fire may overestimate the role of
fire in limiting tree-cover, with regular fires representing a proxy for the competitive effects
of grass.
Keywords: Fire, herbivory, grass, tree-grass ratios, trophic cascades
Determination of the influence of vegetation structure on butterfly diversity in Arusha
National Park
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Abstract
Butterflies are widely studied due to their vital ecosystem roles and they are used in ecosystem
assessment due to their importance as key ecosystem health indicators. In this study, the
influence of vegetation structure on butterfly diversity was investigated in different habitats
of Arusha national park. Line transect method and nested quadrat plots were used to study
butterflies and plants respectively. Butterfly diversity in Arusha National Park was studied in
five different habitat types (the natural forest, the disturbed forest, the bushland, the grassland
and the streamsides in the forest) from January 2021 to May 2021. A total of 59 butterfly
species and 85 plant species belonging to 37 families were recorded. The stream sides had
the greatest butterfly diversity. Butterfly diversity was high in disturbed forests and low in
natural forests with a thick forest canopy. The grassland had the least species and individual
numbers. Butterfly diversity depended on the composition of plant species occurring at the
habitat and is also determined by plant growth forms (high diversity in habitats with more
herbs and grass). Although diversity was higher in disturbed habitats with invasive plant
species, management practices should be implemented to eliminate invasive plants as they
outcompete numerous native species that favour butterfly species richness since we observed

that butterfly diversity had a strong correlation with plant species richness.
Keywords: Species diversity, Butterfly, plants, forest habitats.
Application of spatial planning workflows and solutions for field survey
The case of Chimpanzee Survey in the Masito Ugalla Ecosystem in Western Tanzania
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Field surveys are important for monitoring wildlife and the status of their habitat and threats.
However, for the field survey to be successful, identification of relevant spatial planning
solutions and workflow to apply in the survey are of paramount importance. In the year
2020, we conducted a chimpanzee survey and applied an array of spatial planning solutions,
and workflows which enhanced the expeditious preparation and execution of the survey. This
paper aims to highlight the applied spatial planning solutions and workflows which worked
well and point out challenges encountered and resolutions to shed light down the path for
other researchers who are interested in undertaking similar survey(s). We applied ArcGIS
software, GBS Random Transect Generator add-in, Garmin 64s GPS, Survey123 Connect
software, XLS form and Distance software to enhance planning, execution, post-field data
processing and analysis. The survey was successfully conducted between July to October
2020 on the Masito Ugalla Ecosystem in Western Tanzania covering 25 sites with a total area
of 4531 square kilometres. The team managed to traverse tracks with a total distance of 8265
kilometres including 392 kilometres on transects and the remaining 7873 on recce walks.
We managed to estimate the total population size of 716 chimpanzees. The success of this
major field survey undertaking was contributed by several factors, but the application of upto-date spatial planning solutions and workflows was among the key factors which enhanced
the survey covering a relatively large area while serving time of planning and execution of
the survey.
Keywords
Chimpanzee, ecosystem, solutions, survey, workflows.
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