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Abstract
This study was part of an expedition to the Caprivi Delta in the Caprivi region of the
Democratic Republic of Namibia, run jointly by Biosphere Expeditions and the Wildlife and
Community Development Fund (WCDF) from 7 September to 21 November 2008. The aim
was to conduct a preliminary investigation into human-predator conflict (HPC) within the
study area by employing an array of interdisciplinary and cross-cutting research
methodologies.

Using standardised sign transect methods and prey survey techniques, presence/absence
surveys as well as relative abundance and relative health surveys were carried out for
large carnivore populations (lion, leopard, hyaena, cheetah and wild dog) and prey
populations (52 species in total) across the study area of approximately 250,000 hectares.
Captures of large carnivore species took place throughout the study period in order to fit
radio-tracking devices and these study individuals and/or social units were subsequently
located and monitored on a daily basis. An early warning system was put in place to warn
communities when study individuals and/or their social units approached villages and
livestock kraals. The behavioural ecology of large carnivore species was documented
along with their prey preferences, including domesticated species. Much of the study area
was mapped using the Global Positioning System (GPS) and displayed on a regional
Geographical Information System (GIS) map. Interviews with communities affected by
HPC formed an important part of the research procedure. The expedition also compiled
bird and medium to large-sized mammal inventories, as well as a soil and plant community
review for the study area.

In 2008 the expedition found evidence of all five large carnivore species within the study
area and a total of four animals were captured (two female leopards, one female lion and
one male lion). There were five confirmed reports of hyaena killing community livestock
and no reports of communities killing any predator in retaliation. Of the predators, our
preliminary investigations suggest that hyaena are the biggest killers of livestock, contrary
to widespread public perception in the rural communities living in the study site. The other
big killer of livestock appears to be poisonous plants. Both causes need further
investigation in 2009 and beyond, and the early warning system that has started to be put
into place in 2008 need to be extended with an emphasis on hyaenas.

Other data collected suggest that prey species numbers and available habitat seem to be
adequate to sustain viable populations of all five large carnivore species. Although human
tolerance for predator species in the study area is very low, our interview data shows that
younger generations in particular are better informed and more willing to find ways to
coexist with potentially taxing large carnivore species if communities are to benefit from
them through the broader sharing of benefits generated through tourism and hunting.
Nevertheless, the Caprivi delta remains an important wildlife sanctuary for threatened and
endangered carnivore species that require continued protection through Community Based
Conservation (CBC).

We believe that this project design will, given time, allow for the sufficient transfer of skills
and capacity-building that enables local wildlife managers and livestock owners to self-
manage large-carnivores without having to depend on ‘outside sources’ in the future. This
should be viewed as the bridge that crosses the divide between research and
management and is crucial in addressing the conservation issues at hand.
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1. Expedition Review
Matthias Hammer

Biosphere Expeditions

1.1. Background

Biosphere Expeditions runs wildlife conservation research expeditions to all corners of the
Earth. Projects are not tours, photographic safaris or excursions, but genuine research
expeditions placing ordinary people with no research experience alongside scientists who
are at the forefront of conservation work. Expeditions are open to all and there are no
special skills (biological or otherwise) required to join. Expedition team members are
people from all walks of life and of all ages, looking for an adventure with a conscience
and a sense of purpose. More information about Biosphere Expeditions and its research
expeditions can be found at www.biosphere-expeditions.org.

This expedition report deals with an expedition to the Caprivi area of Namibia from 7
September to 21 November 2008. The expedition conducted a preliminary investigation
into human predator conflict (HPC) within the study area, surveying large carnivore
populations (lion, leopard, hyaena, cheetah and wild dog) as well as prey populations (52
species in total). Research activities included community surveys, GIS mapping, large
carnivore capture and monitoring.

1.2. Research Area

Flags and location of Namibia, Botswana,
Zambia and study site.

An overview of Biosphere Expeditions’ research sites,
assembly points, base camp and office locations is at

Google Maps.

The expedition assembled in Zambia right next to Victoria Falls. From there it travelled to
Namibia and the heart of the Caprivi delta, where the bulk of the work was conducted.
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The study area falls within a highly valued contiguous conservation area, the Kazangula
heartland that encompasses five adjoining countries (Namibia, Angola, Zambia, Zimbabwe
and Botswana) and extends over an area of approximately five million hectares.

The Caprivi delta is a wetland paradise: broad perennial rivers are fringed by papyrus and
palm trees, and the land stretches out over lush floodplains and broadleaved woodlands.
The research area covers an expanse of approximately 250,000 hectares comprising two
Namibian national parks and a number of community-owned conservation areas known as
conservancies. The Kwando river flows through the delta’s western end and the Linyanti
river flows from the east. These two rivers teem with hippo and crocodile and converge
only to fan out and form the Caprivi delta. The area is very diverse in fauna and flora and
there are reports of local feline species that have evolved hydrophilic habits and have
adapted this to their hunting strategies.

Caprivi, one of Namibia’s 13 provinces, is a geographically isolated corridor to the
northeast of Namibia which borders Botswana, Zambia and Angola. The Caprivi Strip,
about 20 km wide and 400 km long, was established in 1890 after a German land-
exchange with the British to give the German colony of South West Africa access to the
Zambezi river. The province and the strip are named after the German Chancellor Leo von
Caprivi, who negotiated the exchange. Before German acquisition, this area was called
Barotseland and centred around the central Zambezi valley including the southern parts of
Zambia, Zimbabwe and northern parts of Botswana, as well as south-eastern parts of
Angola. The Caprivi province is divided into western and eastern parts by the Kwando
river, which also forms the border between Namibia and Botswana.

The Caprivi has long been an area of tribal conflict, stunted development, and increased
pressures on its natural resources, making conservation work very difficult. For the first
time in the Caprivi region’s recent history, conservation initiatives are now starting to have
an effect, providing an opportunity for government to expand conservation areas for
biodiversity preservation and for conservationists to increase their knowledge of the status
of large carnivore populations in marginalised areas.

Although HPC is well documented, little progress has been made in recent years to
address this escalating conservation concern. Information collected by this expedition
provided valuable data that can be used in the formulation of HPC management policies.

1.3. Dates

The expedition ran over a period of ten weeks from 7 September to 21 November 2008
and was composed of a team of international research assistants, guides, support
personnel and an expedition leader (see below for team details).

Slot dates were 7 - 19 September | 21 September - 3 October | 12 - 24 October | 26
October - 7 November | 9 – 21 November with 4 – 11 October a rest and re-organisation
period.
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1.4. Local Conditions & Support

Expedition base

The expedition team was based in a rustic bush camp style research base. Team
members stayed in rooms of reed and thatch with beds, mosquito nets and furniture.
There were showers, toilets, a communal lounge, rest areas with hammocks and a
kitchen. Expedition team members had their own rooms and double rooms were also
available on prior arrangement. Water for showers was heated by fire, and breakfast and
all meals were prepared by the expedition cooks, who could cater for vegetarians and
some other special diets.

Field communications

There was no telephone at base, but mobile phones worked in much of the study site,
including base.

No radio communication was available during the expedition due to the absence of a radio
repeater system to boost the expedition’s Motorola GP320 and GM340 radio sets. Instead
the expedition used mobile phones as most of the research area had mobile phone
coverage for most of the time.

Regular expedition diary updates were uploaded to www.biosphere-expeditions.org/diaries
for friends & family to access.

Transport & vehicles

Team members made their own way to the Livingstone assembly point. From there
onwards and back to the assembly point all transport and vehicles were provided for the
expedition team, for expedition support and for emergency evacuations.

Courtesy of Land Rover, and with the support of their local dealer in Windhoek, Novel
Motor Company, the expedition had the use of two Defender 110 Station Wagons and two
Defender 130 Double Cabs. Team members wishing to drive the Land Rovers had to be
older than 21, have a full clean driving license and a new style EU or equivalent credit card
sized driving license document. Off-road driving and safety training was part of the
expedition.

Medical support and insurance

The expedition leader was a trained first aider, and the expedition carried a
comprehensive medical kit. Further medical support was provided by a district hospital in
the town of Katima Mulilo (180 km from the research station) and a health centre in
Sangwali some 35 km from the research station.

All team members were required to be in possession of adequate travel insurance
covering emergency medical evacuation and repatriation. Emergency evacuation
procedures were in place, but did not have to be invoked.

There were no major medical incidents. There was one incident that required eight stitches
to a film crew member’s foot and this procedure was performed at the station.
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1.5. Local Scientists

The expedition’s scientists are Francois de Wet and Julia Gaedke.

Francois was born in South Africa and his BSc in Ecology is from the University of Natal,
South Africa. He has assisted in African conservation projects throughout his professional
career, the latest of which dealt with the conservation of the African leopard. Francois now
works as a conservation biologist for the Wildlife and Community Development Fund
(WCDF).

Julia was born in Germany and her MA in communication science and economics is from
the Free University in Berlin. She has worked for various organisations and agencies as a
communications consultant and account manager, the most recent of which is the
Friedrich Ebert Foundation (FES) in Johannesburg, South Africa. She developed a study
for the UNESCO Institute for Education (UIE) (Germany) and gained her first insight into
wildlife conservation as a volunteer in a carnivore management project in Northern
Zululand. She has travelled in Europe, Mexico, Thailand, America and Africa. Julia is now
a co-director of the Wildlife and Community Development Fund (WCDF) that works to
assist conservancies in Namibia through the management of HPC.

1.6. Expedition Leader

This expedition was led by Peter Schütte. Peter was born in Germany. He studied
geography and cartography at the University of Bremen (Germany) and Göteborg
Universitet (Sweden) and geoinformatics in Salzburg (Austria). He has worked on several
mapping and remote sensing projects all over the world. In 2004 and 2005 Peter was
involved in wildlife conservation projects in Namibia, where he joined Biosphere
Expeditions as a member of the team of local scientists and was promptly bitten by the
wildlife expeditions bug. He has travelled in Scandinavia, Iceland, Southern Africa, North
America and Central Asia. Peter holds First Aid and Off-Road driving certificates and has
worked in Namibia, Altai and Oman for Biosphere Expeditions.

1.7. Expedition Team

The expedition team was recruited by Biosphere Expeditions and consisted of a mixture of
all ages, nationalities and backgrounds. They were (with their countries of residence)

7 – 19 September

Inge Boersma (UK), Julia Collins (UK), Andrew Collins (UK), Karen Goepfert (UK),
Monique Lindner (Germany), Eckart Lindner (Germany), Horst Paehlke (Germany), John
Rawnsley (UK), Martyn Roberts (UK), Vivian Siderfin (UK), Francoise Stocker
(Switzerland)

Also: Malika Fettak, Biosphere Expeditions intern (Germany) & Matthias Hammer, founder
& managing director of Biosphere Expeditions (Germany).
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21 September – 3 October

Andrea Baumgärtner (Germany), Reto Bühler (Switzerland), Herbert C Connor (USA),
Flavia Di Giusto (Argentina), Anja Giles (Germany), Rick Myers (Canada), Andy Smith
(UK), Sven Strohschein (Germany), Mechelle Sweeney (UK), Gustavo Szejnberg
(Argentina), Catherine Thebault (France), Serge Thebault (France).

Also: journalist Amy Packer (UK).

5 – 17 October

Sigrid Aschenbrenner (Germany), Sue Dickson (UK), Alicia Dmytruk (Canada), Erik
Dmytruk (Canada), Philipp Garber (Germany), Ingo Hary (Switzerland), Lysann Hasenohrl
(Germany), Addi Hasenohrl (Germany), Irmgard Immig (Switzerland), Lynn Kimmel (USA),
Ute Poppenheger (Germany).

26 October – 7 November

Houbart Benoit (France), Sebastien Darras (France), Barbara DeMatteis (USA), Helga
Longin (Austria), Gerry Monaghan (UK), Johann Naglmayr (Austria), Luis Praxmarer
(Germany), Karen Smith (UK), Annette Tillkes (Germany), Ulli Wolf (Austria), Hans-Peter
Wolf (Austria).

Also: cameraman Laas Rosenbaum (Germany).

9 – 21 November

Sara Birkholz (Germany), Don Coleman (USA), Carol Collins (USA), Nicki Douglas
(Switzerland), Espen Eriksen (Norway), Kurt Ersland (UK), Ellen Haas (USA), Barry Hardy
(Switzerland), Ulrich Hoehner (Germany), James Ruskin (France), Ina Steiner
(Switzerland), Annette Tillkes (Germany).

Also: camera team Susanne Grüter, Florian von Carlowitz and Sebastian (Germany).

Throughout the expedition

John, Makhando, Ernest, Richwell (Predator Monitoring Unit, guides and translators).
Sarietty and Viola (camp helpers), Moses and Terron (camp cooks), Jimmy and Simon
(camp supervisors), Ronel de Wet (camp manager and heart and soul of the kitchen).
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1.8. Expedition Budget

Each team member paid towards expedition costs a contribution of £1390 per two week
slot. The contribution covered accommodation and meals, supervision and induction, a
permit to access and work in the area, all maps and special non-personal equipment, all
transport from and to the team assembly point. It did not cover excess luggage charges,
travel insurance, personal expenses like telephone bills, souvenirs, etc., as well as visa
and other travel expenses to and from the assembly point (e.g. international flights).
Details on how these contributions were spent are given below.

Income £

Expedition contributions 80,479

Expenditure

Base camp and food
includes all meals, base camp equipment

13,250

Transport
includes fuel, shopping trips, vehicle tows, buses

9,940

Vehicle maintanance & repairs
includes revovery, towing, spare parts, repairs

16,647

Equipment and hardware
includes research materials, research gear

1,593

Biosphere Expeditions staff
includes salaries, travel and expenses to Namibia

11,411

Local staff
includes salaries, travel and expenses, Biosphere Expedition tips, gifts

2,630

Donations & loans to WCDF
includes start-up funding for Hanyini Station

11,705

Administration
includes bribes, registration fees, sundries, etc

1,034

Income – Expenditure 12,269

Total percentage spent directly on project 85%
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1.9. Acknowledgements

This study was conducted by Biosphere Expeditions, which runs wildlife conservation
expeditions all over the globe. Without our expedition team members, who are listed above
and who provided an expedition contribution and gave up their spare time to work as
research assistants, none of this research would have been possible. The support team
and staff, also mentioned above, were central to making it all work on the ground. Thank
you to all of you and the ones we have not managed to mention by name (you know who
you are) for making it all come true. A special mention to Dick & Katy Sharpe of Sharpe
Engineering & Tutwa Travel for their help in the field. A big thank-you to staff at Novel
Motors, the “local” Land Rover dealer in Windhoek, especially Fritz Rossler and Tony
Bassingthwaihte for their patient and tireless help in dealing with the vehicles. Herbert and
Kennedy at African Wild Trails were superb in their logistical support. Freddy Rossouw at
BP Katima was also a great help, as were Willie and Monica and all the staff at Lianshulu
Lodge. Biosphere Expeditions would also like to thank Land Rover, Swarovski Optik,
Motorola, Buff®, Cotswold Outdoor, Globetrotter Ausrüstung, Snowgum and Gerald
Arnhold for their sponsorship.

WCDF would like to thank the Namibian Ministry of Environment and Tourism (MET) and
Integrated Rural Development and Nature Conservation (IRDNC) for their unwavering
support. The communities of Balyerwa Conservancy, Wuparo Conservancy, Dzoti
Communal Area and Shikhaku Communal Area are thanked for their participation and
support. WCDF would also like to thank Traffic Clothing cc, Groundcover cc, the University
of South Africa (UNISA), the International University of Bremen, Dr. Edmore Masaire and
Wilderness Safaris for their continuing support. Last but not least, WCDF would like to
thank Biosphere Expeditions and every team member for the contribution that this
expedition has made to large carnivore conservation and community development.

1.10. Further information and enquiries

More background information on Biosphere Expeditions in general and on this expedition
in particular including pictures, diary excerpts and a copy of this report can be found on the
Biosphere Expeditions website www.biosphere-expeditions.org. Enquiries should be
addressed to Biosphere Expeditions at the address given below.
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2. Human-Predator Conflict
Francois de Wet

Wildlife and Community Development Fund (WCDF)

2.1. Introduction

The increase of pastoralist in proximity to conservation areas combined with the growing
success of numerous community-based conservation programmes and therefore
increased wildlife populations has resulted in a steady rise in incidents of human-predator
conflict (HPC) throughout Africa. Case studies from countries all over Africa demonstrate
the severity of the conflict and reflect the fact that large predators are destroyed at an
alarming rate in areas where humans and predators compete for the same resources.
Some are of the opinion that the retaliatory and pre-emptive killing of predators by rural
people, particularly livestock owners, poses the single greatest threat to large carnivore
populations today. HPC also undermines human welfare, health and safety and has
economic and social costs, which include loss of human life, loss of livestock and pets,
missed school and work, additional labour costs, loss of sleep, fear and restriction of travel
(Hoare 1992). HPC therefore impedes the success of community-based conservation
areas (conservancies) that are highly complementary to Africa’s protected area network. In
fact, it is estimated that across the African continent approximately 80% of the range
available to megafauna lie outside of protected areas (Muruthi 2005); areas in which rural
inhabitants coexist with wildlife and both suffer tangible consequences. Considering the
current human population growth rate, increasing demand for resources and the growing
demand for access to land, it is clear that HPC will not be eradicated in the near future and
therefore, in order to break this cycle, there is a need to protect rural livelihoods, reduce
their vulnerability, counterbalance losses with benefits and improve community-based
conservation in areas of human-predator coexistence (Distefano 2005).

The conservancies that lie immediately adjacent to national protected areas or in strategic
wildlife movement corridors bolster the protected area network system significantly. One of
the goals of human-wildlife conflict alleviation is to create landscapes where people and
wildlife can coexist and have as little negative impact on each other as possible. This has
become increasingly important in the establishment of African transfrontier parks and
conservation heartlands. If high levels of HPC continue in the future, with few or no
management options to reduce the conflict, this may impact on the success of many
conservation programmes currently underway across the continent.

It is important to note that most of the species concerned are carnivores and large home
range species, which are important for conservation efforts because if such endangered
and/or flagship species cannot be protected, then entire biodiversity conservation attempts
may become undermined (Ogada et al. 2003). HPC ranks amongst the main threats to
conservation in Africa alongside habitat destruction and the commercial bush meat trade
(Muruthi 2005). With growing numbers of people and livestock throughout the continent,
large carnivores may become entirely restricted to very large or well-managed protected
areas if conflict prevention and mitigation cannot be implemented in areas of human-
predator coexistence.
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There have been significant recent changes in the methodologies and theoretical
approaches of community development. Early work on natural resource management has
focused on the lack of local knowledge and the need to improve this through education,
training and outside expert advice. Through early community-based natural resource
management arose a two-way approach of communication that acknowledges both the
experience and knowledge of community members as ‘insiders’, as well as the efforts of
‘outside’ participants such as consultants, scientists and government. This gave the
community and the most marginalised a voice in their own development priorities.

Annual quotas of trophy hunting permits are issued by CITES (Convention for the
International Trade in Endangered Species of Flora and Fauna) to African countries for the
legal termination of various large carnivore species. These quotas are under constant
debate, as it is argued by scientists that for some species, population estimates are not
accurate due to the uncertainty of carnivore populations on marginal lands. Hunting
concessions are sold to outfitters on conservancy land and hunting quotas for large
carnivores are based on population estimates established by conservancy resource
monitors and game guards. Compounding the impact of legal trade (CITES quota) is the
ever-increasing number of predators that are being killed by farmers, pastoralists and
illegal hunters. Without a method for conservancy staff to accurately and reliably establish
and monitor carnivore populations, this debate may prolong the unsustainable harvest of
vulnerable predator species.

HPC compensation schemes that have relied in the past on constant external funds are
evolving into self-insurance schemes through revenues generated from natural resources.
For this reason it is becoming more urgent for conservancies to manage all resources
responsibly and reduce risk through the diminution of HPC incidents.

20 September 2005 saw the creation of eleven new conservancies in Namibia bringing the
number of conservancy members up to about 46,000 and perhaps even more
dramatically, increasing the total land area under conservancy management to
approximately 105,000 square km (MET 2005a). Today there are nearly nine million
hectares of land and more than 120,000 people in Namibia’s national conservancy
programme, which constitutes 42% of Namibia’s protected area network and supports
6.3% of the population (Wright 2003). Although a policy for managing HPC in Namibia is
being formulated, one has not yet been tested or implemented. In 2001 the Ministry of
Environment and Tourism (MET) recorded 196 livestock losses in a reduced area of the
Caprivi region in Namibia. The event book system recorded 369 livestock equivalent
losses with an average of more than two livestock units lost per incident. Community
Game Guards (CGG) recorded seven human deaths due to wildlife (Murphy et al. 2003).
In 2002 the MET recorded 508 livestock equivalent losses and three human deaths in the
Caprivi (Wright 2003). Estimated economic costs due to livestock losses as a result of
predation in a small sample area of east Caprivi between 1991 and 1994 totalled
US$71,570 (O’Connell-Rodwell et al. 2000) and today the annual loss to the gross
domestic product from predation on livestock in the Caprivi region is estimated to be
US$35,000 (MET 2005b).
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Recent statistics indicate that the border zones of Mudumu and Mamili National Parks in
east Caprivi represent areas in which both people and wildlife suffer considerable losses
due to HPC. Unofficial reports from the Dzoti communal area on the north-eastern border
of Mamili National Park totalled 83 head of cattle killed in 2006 due to large free-roaming
predators (Fidel 2006).

Over the past 18 years one of the project’s local supporting organization, Integrated Rural
Development and Nature Conservation (IRDNC), has paved the way for community-based
natural resource management and community-based conservation in designated areas of
Namibia. Now for the first time communities are prepared to find solutions to HPC without
having to resort to killing the animals.

It is now more important than ever to have in place national HPC management policies, to
understand the ecology of HPC, to verify the status of large carnivore populations on
conservancy land and to put into practice strategies and measures that promote human-
predator coexistence. Additionally, with the continuation of community-based natural
resource management and community-based conservation in Namibia, a tested and
inexpensive tool for indirectly establishing and monitoring large carnivore population
densities is urgently required.

2.2. Research area and timing of survey

All research was conducted in the dry months of the year when spotting animals and
conducting sign transects are easiest. During the rainy season the study area becomes
flooded, by and large bringing research activities to a halt.

The study area falls within the Mudumu South Complex (MSC) that lies in the eastern
Caprivi region of Namibia. The MSC is an area that is jointly managed by Mudumu
National Park, Mamili National Park and a collaboration of adjacent conservancies. This
area is excellent for the purpose of this study. Firstly because it experiences the highest
number of HPC incidents in Namibia with livestock depredation causing significant
economic losses. Secondly, this area is of high conservation priority to Namibia,
conservancy members and additional local and international stakeholders, amongst other
reasons because it represents the largest contiguous conservation area in Africa with the
largest free-roaming and migratory elephant population in the world and one of the best
frontiers for community-based conservation efforts in Africa.

The study provides an opportunity to assist conservancy members and local government
with the implementation and monitoring of HPC prevention and mitigation measures.

Each of the project’s study sites, one in Mamili National Park, one in Mudumu National
Park, one in Balyerwa conservancy, one in Wuparo conservancy, one in Dzoti communal
area and one in Shikhaku communal area is in part determined by the size of the sign
transect and available prey survey area. Each study site harbours differing densities of
available prey and is under different levels of human influence. Work with community
members was conducted throughout Balyerwa, Wuparo, Dzoti and Shikhaku that extend
from the northern border of Mamili National Park and form a corridor to Mudumu National
Park. In total the project is required to manage predators over an area of roughly 250,000
hectare.
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2.3. Methods

The most sensible approach to address HPC is by combining short-term mitigation tools
with long-term preventative strategies (Treves & Karanth 2003). This reduces current
incidents allowing time for the development and implementation of innovative approaches
to prevent future conflicts that include improving the attitude of affected communities
through education and the broader sharing of benefits associated with the presence of
wildlife (Distefano 2005).

Following nine months of preparation through an integrated and participatory process
involving local traditional authorities, communities, NGOs and local government, the
project was designed as follows.

Short-term alleviation

Short-term alleviation of HPC is to be achieved by the monitoring of radio-collared large-
carnivores that frequent communal areas. Monitoring of predators is to be performed by a
newly appointed and trained Predator Monitoring Unit (PMU) that will cover the extent of
the project area. Additional short-term PMU responsibilities include (1) informing
communal pastoralists on a daily basis of areas that are to be avoided for grazing
purposes given the whereabouts of radio-collared predators, (2) encouraging better animal
husbandry such as kraaling livestock at night and herdboy vigilance, (3) conducting large
carnivore sign transects and prey surveys via set routes on bicycles to assist in the
development of a large carnivore monitoring methodology designed to complement the
suit of responsibilities assigned to community game guards, (4) assisting in the collection
of GPS data pertaining to community infrastructure that will assist in the development of a
Geographical Information System (GIS) database for the project area, (5) responding to
reports of HPC in the community in order to record important data, and (6) aiding research
assistants to perform their duties within the project area.

Long-term preventative strategies

Long-term preventative strategies are to be achieved through community participation
involving problem identification, solutions development and implementation. The role of the
PMU in attaining these goals, in addition to short-term mitigation, includes (1) community
awareness and education pertaining to large carnivore conservation, (2) participatory
workshops with livestock owners and herdboys within the project area for problem
identification and solutions development, and (3) assisting communities with the
implementation of identified solutions.

We believe that this project design will, given time, allow for the sufficient transfer of skills
and capacity-building that enables local wildlife managers and livestock owners to self-
manage large carnivores without having to depend on ‘outside sources’ in the future. This
should be viewed as the bridge that crosses the divide between research and
management and is crucial in addressing the conservation issues at hand.
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Ecological survey

The research activities that constitute the ecological data collection component of this
expedition include large carnivore sign transects, foot prey counts, vehicle prey counts,
telemetry, large carnivore behavioural ecology, large carnivore kill records, large carnivore
capture, as well as bird and large-medium sized mammal inventories. The outcomes that
are to be attained through long-term data collection include large carnivore density and
distribution estimates, available prey density and distribution estimates, carrying capacity
estimates for both large carnivore and prey species, special spatial and behavioural
ecological parameters pertaining to large carnivores in marginal areas and a newly
formulated method to count and monitor an array of large carnivores in the African setting.
These outcomes and tools are desired by the MET and IRDNC in order for this
governmental body and governmental parastatal (a parastatal is a fully or partially state-
owned corporation or government agency) respectively to make clear decisions regarding
the conservation of the species concerned and the wellbeing of the communities that are
affected.

In 2008 Biosphere Expeditions, together with WCDF, ran the first expedition and collected
substantial data. Research assistants (also known as expedition team members)
underwent a two–day training period before deploying into the field. Datasheets were
created to minimise human error and subjectivity and, where necessary, research teams
were accompanied by trained local personnel to improve the accuracy of field
interpretations or to provide a safe working environment. Research assistants transferred
field records into the computer database daily. If this is effort is kept up by subsequent
expeditions, there is every reason to believe that the project outcomes will be reached.

Soil and plant community review

A review of soil types and plant communities within the study area was done using all
available published and unpublished data for the Caprivi region. This information was later
used to explore the ecological status of the study area and by inference the status of its
prey and predator populations.

Foot prey counts

Foot prey counts were conducted during the driest period of the year and in the early
mornings so as to maximise the possibility of spotting prey species. Five measured effort
fixed transect routes were selected to cover the study area, optimise the possibility of
locating prey species and to represent the dominant plant communities within the area in
approximate proportion to their true abundance. Observers counted sightings of prey
species only within a 180 degrees arc ahead of them and only recorded sightings within a
150 m semi-circle (the average viewing distance on foot). Weather conditions, observer
names (sampling effort) and sampling time were recorded also and the equipment used
included one rangefinder, binoculars, clipboard, datasheet, pen and prescribed African
mammal identification field guides.
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Vehicle prey counts

Vehicle prey counts were conducted following the same principles as for foot prey counts,
except that observers recorded sightings within a 250 m semi-circle (average viewing
distance by vehicle). Vehicle speed was kept slow and relatively constant (20 – 30 km/h).
Weather conditions, observer names (sampling effort) and sampling time were recorded
also. Equipment used included one Land Rover Defender 130 Double Cab, one
rangefinder, binoculars, clipboard, datasheet, pens and prescribed African mammal
identification field guides.

Large carnivore sign transects

Set sign transects also followed the above principles and were conducted in the dry
months of the year when carnivore signs remain evident for longer and the vegetation is
sparse to improve the possibility of spotting animals. Observers recorded sightings within
10 m (average viewing distance on foot). Weather conditions, observer names (sampling
effort) and sampling time were recorded also and the equipment used included a GPS,
binoculars, clipboard, datasheet, pen and prescribed African mammal sign identification
field guides.

Telemetry

Study animals were located daily between 15:00 - 06:00. Research teams set out in a
Land Rover Defender 130 Double Cab to locate deployed VHF collars using a Telonics
TR4 receiver and Yogi folding antennae. Other equipment used included binoculars, GPS,
clipboard, datasheet, pen, spotlight and night vision goggles. Once a collared animal was
located its location was recorded in the GPS and transferred to a GIS the following day.

Large carnivore behavioural ecology

When time and weather permitted, research teams stayed with located study animals in
order to record behavioural, social, breeding, hunting, feeding and spatial ecology data
whilst the animals were in their natural environment and whilst interacting with human
settlements and domestic animals. Data collection was achieved through following social
units and individuals of the study species for many hours at a time, which required
resilience and a keen eye in the observers. Although much of the behavioural ecology of
these species has been well documented, it is vital that we understand their specific
behaviours in this environment. Research teams set out in a Land Rover Defender 130
Double Cab to locate deployed VHF collars using a Telonics TR4 receiver and Yogi folding
antennae. Other equipment used included binoculars, GPS, clipboard, datasheet, pen, and
spotlight and night vision goggles.

Large carnivore kill records

All research teams carried a kill record datasheet in case they located a kill made by one
of the study species. Kills were recorded in order to gain an insight of species specific prey
preferences within the study area.
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Large carnivore capture logbook

Capture & subsequent radio collaring was done to determine home range size and habitat
selection of various large carnivore species. Collaring also allows the project to monitor
real-time movements of study animals and set up an early warning system to alert
neighbouring communities of the whereabouts of free-roaming predators. At each capture,
the physical condition, physical measurements, age and vital signs were recorded. All
study animals were immobilised using a tiletamine-zolazepam (Zoletil/CI-744) combination
at recommended doses delivered remotely with a dart rifle. Immobilising drugs were
delivered in a 3.0 ml or 2.0 ml syringe-dart fitted with a 1.5 mm x 30 mm collared needle.
Top-ups were administered as necessary and each study animal was vaccinated for
rabies. Once sedated, the animal’s vital signs were monitored. Eyes and ears were
covered with a soft bandanna and noise levels and light intensity was kept to a minimum.
The animal was then examined for signs of injury; thorns, sprains, fractures, location of
dart impact and other signs of physical harm and each condition was treated in order of
importance (TRIAGE management). A model 101 VHF radio collar from SirTrack (USA)
was then fitted and activated, the animal was weighed and measured, and identification
photographs were taken. All data were transcribed into a datasheet. Finally each animal
was monitored closely until fully recovered. All radio-collared animals were subsequently
re-located using a Telonics TR4 receiver and Yogi folding antennae.

Bird and large-medium sized mammal inventories

Recording the presence of additional bird and large-medium sized mammal species was
carried out continuously throughout the expedition, utilising existing and acquired
identification skills. Species were identified using field guides and recorded on an inventory
list.
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2.4. Results

Soil and plant community review

Table 2.4a. Summary of the vegetation units and subunits in the study area and the soil types, dominant grass species,
dominant tree species and prey species found in each.

Vegetation
unit

Soil
types

Dominant grass
species

Dominant tree
species

Prey
species

Phragmites australis None Aonyx capensis

Cyperus papyrus Lutra maculicollis

Salvenia molesta Loxodonta africana

Nymphia spp. Hippopotamus amphibius

Open water Hydromorphic

Sedge spp.

Floodplains
subunits Clay-loams Hyparrhenia hirta Combretum imberbe Papio ursinus,

Cercopithecus aethiops

Cymbopogon excavatus Terminalia sericea Lepus saxatilis,
Paraxerus cepapi

Andropogon schirensis Pedets capensis
Hystrix africaeaustralis

Setaria sphachelata Thryonomys swinderianus
Canis mesomelas

Dry Mamili
grassland Sandy loams

Cynodon dactylon Canis adustus
Mellivora capensis

Miscanthus junceus None
Mungos mungo,
Pparacynictis selousi

Vitiveria nigritana Herpestes ichneumon
Galerella sanguinea

Echinochloa stagnina Atilax paludinosus,
Cynictis penicillata

Kwando-
Linyanti
grassland

Sandy clay-
loams

Phragmites australis Cynictis penicillata,
Genetta genetta

Eragrostis cf. lapulla None
Genetta tigrina
Civettictis civetta

Imperata cylindrica Felis lybica
Felis serval

Loudetia simplex Felis caracal
Orycteropus afer

Hemarthia altissima Loxodonta africana,
Equus burchellii

Liambezi-
Linyanti
grassland

Loamy clays

Cynodon dactylon
Phacochoerus
aethiopicus
Potamochoerus porcus

continued…
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Table 2.4a. continued.

Vegetation
unit

Soil
types

Dominant grass
species

Dominant tree
species

Prey
species

Imperata cylindrica Acacia nigresence Hippopotamus amphibius

Hemarthia altissima Garcenia livingstonei Syncerus caffer

Phragmites australis Lonchocarpus capassa Tragelaphus strepsiceros

Sedge spp. Diospyros mespiliformis Tragelaphus spekei

Eragrostis cf. lappula Uclea devinorum Tragelaphus scriptus

Diditaria brazzai Diospyros lycioides Redunca arundinum

Hyperrhenia rufa Combretum hereroense Aepyceros melampus

Ludetia simplex Sylvicarpa grimmia

Wet Mamili
grassland

Clay-loams

Tristachya superba Raphicerus campestris

Mopane
Woodland
subunits

Sandy loams /
clay-loams

Stipagrostis uniplumis Acacia erioloba Papio ursinus
Cercopithecus aethiops

Digitaria eriantha Lonchocarpus capassa Lepus saxatilis

Eragrostis rigidior Combretum imberbe Pedets capensis
Schmidtia
pappophoroides Acacia nigresence Otocyon megalotis

Panicum maximum Terminalia sericia Mellivora capensis

Ziziphus mucronata Pparacynictis selousi

Combretum hereroense Herpestes ichneumon

Rhus tenuinervis Galerella sanguinea

Grewia flavescens Atilax paludinosus

Linyanti
woodland

Sands / clay-
loams

Acacia fleckii Helogale parvula

Aristida adscensionis Cholophosperum mopane Ichneumia albicauda

Aristide rhiniochloa Acacia eriolobo Genetta genetta

Chloris virgata Acacia nigrescens Genetta tigrina

Urochloa brachyuran Albizia harveyi Civettictis civetta

Eragrostis viscose Euclea devinorum Proteles cristatus

Eragrostis rigidior Diosperos lycioides Felis lybica

Digitaria eriantha Ximenia americana Felis serval

Croton gratissimus Felis caracal

Mopane-
Aristida
woodland

Clay-loams

Terminalia sericea Orycteropus afer

Aristida adscensionis Colophospermum
mopane Loxodonta africana

Aristida rhiniochloa Burkea africana Equus burchellii

Aristida stipoides Erythrolphleum africanum Phacochoerus
aethiopicus

Chloris virgata Combretum collinum Potamochoerus porcus

Melinis repens Hippopotamus amphibius

Eragrostis rigidior Syncerus caffer
Schmidtia
pappophoroides Giraffa camelopardalis

Mopane -
Burkea
woodland

Clay-loams

Stipagrostis uniplumis Taurotragus oryx

continued…
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Table 2.4c. Relative abundance of primary large prey units (PLPU), primary small prey units (PSPU), water dependent
species (WD), non-water dependent species (NWD), grazers (G), browsers (B) and mixed feeders (M) for each
vegetation unit in 2008.

PLPU PSPU WD NWD G B M

Mopane woodland 22 78 35 65 14 15 71

Mixed woodland 88 12 88 12 56 4 40

Grassland 79 21 99 1 34 1 65

From 7 September to 21 November 2008 a total of 47 foot prey counts were carried out.
The average length of one measured effort fixed transect route was 3.7 km, and it took an
average of 2.8 hours to complete each transect. Transect routes covered all three
vegetation units within the study area.

From 7 September to 21 November a total of 45 vehicle prey counts were carried out. The
average length of one measured effort fixed transect route was 10.2 km, and it took an
average of 0.8 hours to complete each transect. Transect routes covered all three
vegetation units within the study area.

As vegetation units (broadleaved woodland, mixed woodland and grassland) are
antonymous with sample site (Shikhaku, Wuparo and Mudumu, Dzoti and Balyerwa, and
Mamili respectively), pooled samples indicate the presence and absence of primary large
carnivore species per vegetation unit simultaneously.

Samples for foot and vehicle prey counts were pooled as there was no significant
difference between the two datasets (t = 1.46<1.96) with the only real advantage to vehicle
game counts being an increased transect length and average viewing distance and ease
of completing a transect. Nine transects per study site were used in the analysis (the
amount of transects completed for the least surveyed site) to even out sampling effort.

Only primary prey species were included in the analysis (mostly bovid species) and
primary large prey units (PLPU) were standardised at 650 kg (average mass of a buffalo)
and primary small prey units were standardized at 180 kg (average mass of a kudu cow).
PLPU is viewed as a measure of the quantity of available prey per predator species in
each vegetation unit. For example, if one PSPU is standardised at 180 kg, then it would
require ten duiker (average mass of 18 kg) to make up one PSPU. Primary prey species
are divided into these two classes to comment further on the relative abundance of the
large carnivore species in each study site and vegetation unit.

Presence / absence

Although all classes of prey species recorded here are present in all vegetation units, there
are some apparent and obvious differences in their relative abundance and distribution.
Large, water-dependent grazers are most commonly found in the mixed woodland and
grassland vegetation units. This is because species such as buffalo and hippo, which
make up the bulk of this class can be found in these palatable and abundant grassy
vegetation units.




