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Abstract

This research project started in 2010 and was based on Ongos game farm, situated 15 km
Northwest of Windhoek, in the Khomas Hochland region of central Namibia. This report covers
the survey work conducted during the periods of September - December 2010, January -
March 2011 and August - December 2011. The key study species was the leopard (Panthera
pardus). Leopards are protected animals and listed as “near threatened” by the IUCN
(International Union for Conservation of Nature). However, the conservation of leopards
outside of protected areas in Namibia is not assured. Their “problem predator” image, high
trophy value, habitat loss, habitat fragmentation, and local outbreaks of wildlife diseases are
the main threats. These threats and the lack of scientific data on this species living on
commercial farmland result in the need for research for improved conflict-mitigation.

The basic questions that this study addressed were: What is the behaviour and ecology of
leopards living on commercial farmland, particularly game farms? Are there any differences to
leopards found in protected areas and national parks?

To provide reliable data on leopard ecology and to answer these questions active and passive
methods were used. Passive methods included camera traps, spoor counts, and faeces
collection. Active methods included GPS/GSM and VHF telemetry.

Data collected during the study periods did not shown marked differences in the ecology of
leopards living on farmland and in protected areas. Home range sizes were slightly smaller
and activity profiles similar to leopards living in protected areas. The camera trap surveys
yielded a density of 2.7 individuals / 100 km2, which is also similar to the 2.5 – 3.8 individuals /
100 km2 reported for protected areas. The camera trap surveys also revealed some
interspecific behaviour showing that different predator species avoid each other and therefore
direct competition and conflict.

Interviews with local people in the Katutura township bordering onto the Ongos study site
showed that leopards or other predators do not roam in or near human settlements. The
reverse is not true and domestic pets were detected in the study site and with them the
possibility of disease transfers from unvaccinated pets to wildlife. Vaccination and education
campaigns are suggested ways to mitigate this threat.

Leopard feeding ecology from Namibian farmland was missing before this report and this
aspect of the study yielded the most interesting results by showing that leopards living on
Namibian farmland naturally prey on small-sized game species, particularly common duiker
and springbok (no livestock was found in any leopard scat analysed). The 55-day “life story” of
a GPS-collared male leopard shows that leopards are likely to become problem animals if
presented with easy options to make a kill. Such easy options are inexperienced, weak and
essentially defenceless large antelope as well as livestock juveniles. Therefore and in order to
protect valuable game species and livestock from leopard depredation, farm managers should
ensure that (1) their farm is well-stocked with low-value “cannon fodder” species, particularly
common duiker and springbok. Leopards are likely to then concentrate on these preferred
easy target species and stay away from larger, more valuable species, (2) during the calving
period, livestock is protected at all times. Protection strategies are guard dogs, the use of
donkeys or herding. In addition, herds can be kept inside kraals overnight or animals can wear
bells. Keeping animals close to human settlements also offers protection. None of these
strategies used for cattle are practical in protecting game species from depredation. Instead
this is where the “cannon fodder” approach should come in.
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Zusammenfassung

Im Jahr 2010 startete dieses Forschungsprojekt auf einer Wildtierfarm, 15 km nordwestlich von
Windhuk, in der Khomas Hochlandregion in Zentral-Namibia. Der vorliegende Bericht befasst sich
mit Untersuchungen, die in den Zeiträumen September - Dezember 2010, Januar - März 2011 und
August bis Dezember 2011 durchgeführt wurden. Alle Untersuchungen bezogen sich auf den
Leopard (Panthera pardus). Der Leopard ist eine geschützte Art und als "potenziell gefährdet" von
der IUCN (International Union for Conservation of Nature) eingestuft. Ein Großteil der namibischen
Leopardenpopulation lebt auf kommerziell genutztem Farmland und somit außerhalb geschützter
Gebiete. Dadurch ist die Erhaltung dieser Art in Namibia nicht gesichert. Ihr "Problem-Raubtier"-
Status, ein hoher Trophäenwert, Verlust und Zerstückleung von Lebensräumen, sowie lokale
Ausbrüche von Wildtierkrankheiten sind seine stärksten Bedrohungen. Diese Bedrohungen und
der Mangel an wissenschaftlichen Daten zeigt die Notwendigkeit auf, diese Spezies im
Lebensraum „Farmland“ besser zu erforschen, um so vorhandene Konflikte zu minimieren.

In dieser Studie wurden folgende, grundlegende Fragen angesprochen: Wie ist das Verhalten und
die Ökologie von Leoparden, die auf kommerziellem Farmland vorkommen? Gibt es Unterschiede
zu Leoparden in Schutzgebieten und Nationalparks?

Um aussagekräftige Ergebnisse zu erhalten, wurden passive Methoden, wie
Kamerafallenuntersuchungen, Analyse von Fährten und Kotproben eingesetzt, sowie aktiven
Methoden, wie GPS/GSM-und VHF-Telemetrie eingesetzt
.
Die gesammelten Daten der vorliegenden Studie zeigten keine deutlichen Unterschiede in der
Ökologie von Leoparden in und außerhalb von geschützen Bereichen auf. Leoparden im
farmländischen Untersuchungsgebiet nutzen kleinere Lebensräume, als Tiere in geschützten
Gebieten. Unterschiede in der Aktivität konnten nicht ermittelt werden. Die Kamerafallenstudie
ergab eine Dichte von 2.7 Individuen pro 100 km2 und weist somit eine hohe Leopardendichte auf.
Unterschiedliche Raubtierarten kommen im Untersuchungsgebiet vor, meiden sich aber, um
direkte Auseinandersetzungen und Konflikte zu minimieren (interspezifisches Verhalten).

Befragungen der lokalen Bevölkerung, die in der Nähe des Studiengebietes leben, wiesen keine
Anhaltspunkte auf, dass Leoparden oder andere große Raubtiere das an das Studiengebiet
angrenzende Armenviertel Katutura durchstreifen. Jedoch wurden Haustiere aus Katutura, die fast
durchweg ungeimpft sind und Krankheiten aufweisen, im Studiengebiet gesichtet. Dies stellt eine
Gefahr der Übertragung von Krankheiten an Wildtiere dar. Impf- und Aufklärungskampagnen
sollten durchgeführt werden, um diese Gefahr zu mildern.

Diese Studie liefert wichtige neue Erkenntnisse über die Nahrungsökologie der Leoparden.
Leoparden jagen bevorzugt kleinere Wildtierarten, insbesondere Kronenducker und Springböcke
(es gab keine Hinweise auf konsumierte Nutztiere im Kot). GPS-Daten eines männlichen
Leoparden zeigten, dass dieser Kälber auf der Nachbarfarm gerissen hatte und somit zum
Problemtier wurde. Im Gegensatz zu ausgewachsenen Antilopen, sind deren Jungtiere und Kälber
(Ziegen & Schafe) eine leichte Beute für Leoparden.

Aus diesen Erkenntnissen sollten Farmmanager ihre Farmen, um Leopardenangriffe auf Vieh oder
teure Antilopen zu minimieren, (1) mit sogenannten "Kanonenfutter" – kleinwüchsigen
Antilopenarten, insbesondere Springböcken, bestücken. Denn damit erhöht sich die
Wahrscheinlichkeit, dass sich Leoparden bevorzugt auf diese Zielarten konzentrieren, anstatt
größere, wertvolle Arten zu reißen. Kälber sollten (2) bis zu einer gewissen Zeit geschützt in Kraals
(Dornenbuschverschlag) oder in der Nähe von menschlicher Siedlung, vor allem in der Nacht,
untergebracht werden. Unter anderem können Wachhunde oder Esel als Abwehr gegen Raubtiere
dienen. Keine dieser Strategien für Nutztiere kann für den Schutz von Wildarten eingesetzt
werden, deswegen sollte die „Kanonenfutter"-Strategie verstärkt verfolgt werden.
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1. Expedition review

1.1. Background

Biosphere Expeditions runs wildlife conservation research expeditions to all corners of the
Earth. Our 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. Our expeditions are open to all and there are no
special skills (scientific or otherwise) required to join. Our expedition team members are
people from all walks of life, 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 three expeditions to Namibia, one that ran from 12
September to 17 December 2010, and two in 2011, from 30 January to 11 March and from
7 August to 11 November. The expeditions were part of a long-term research project and
assisted the local scientist in ascertaining the status of the African leopard (Panthera
pardus - Linnaeus, 1758) living in parts of mountainous game farmland in the Khomas
Hochland region of Namibia. The expeditions’ emphases were on capture activities, radio-
and GPS-tracking, searching for leopard’ signs such as counting tracks and collecting
scats, identifying individuals with the help of camera trap surveys, and on recording prey
animals by hide-based observations at water points and on game study drives and walks.

Namibia is one of a few African countries that support six species of large carnivores.
Lions, spotted hyaenas and wild dogs are mainly restricted to protected areas, but
cheetahs, leopards and brown hyaenas still occur on areas with intensive livestock and/or
game farming. The leopard is currently not listed as an IUCN endangered species in
Namibia. However, we believe that high trophy take-off together with “problem predator”
take-off combined with habitat loss and fragmentation as well as the risk of local disease
outbreaks may put the local leopard population under threat. There is thus an urgent need
to gain a better scientific insight into both leopard demographics as well as ecology outside
protected areas in Namibia.

A good knowledge of leopard ecology living on Namibian game farmland will help to
conserve and protect the predator. No effective population density estimates exist, while
removal through human conflict is poorly monitored and hunting quotas are set without
reliable scientific basis. The Ministry of Environment and Tourism started a leopard study
covering the whole of Namibia in 2011. Data gathered during this expedition will support
this study.

1.2. Research area

At 825,418 km2 Namibia is the world's thirty-fourth largest country. However, after
Mongolia, Namibia is also the least densely populated country in the world (2.5 inhabitants
per km2). About 40% of the total area in Namibia is used for commercial livestock farming,
communal areas comprise another 40% with national parks and restricted areas (Berry
1990) making up the remaining 20%. It is estimated that commercial farmland hosts about
80% of the commercially useable larger game species (Brown 1992) and also represents
most important habitat types.
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Figure 1.2a. Location of Namibia and study site.
Figure 1.2b. Density of people in Namibia.

© University of Cologne

The study area was centred on Ongos game ranch, and surrounding farms, all in the
central Khomas Hochland (Figure 1.2c). The Khomas Hochland region spans 36,804 km²
and, due to the inclusion of Windhoek, Namibia’s capital, has the highest human
population of any region in Namibia (Figure 1.2b; Mendelsohn 2009).

Figure 1.2c. Regional government areas and study site in Namibia.
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1.3. Dates

The expedition ran over three periods totalling fifteen two-week groups.

2010: 12 - 24 September | 26 September - 8 October | 17 - 29 October | 31 October - 12
November | 21 November - 3 December | 5 - 17 December.

2011 (A): 30 January - 11 February | 13 - 25 February | 27 February - 11 March.

2011 (B): 7 - 19 August | 21 August - 2 September || 11 September - 23 September | 25
September - 7 October || 16 - 28 October | 30 October - 11 November.

All groups were composed of a team of international research assistants, guides, support
personnel and an expedition leader (see below for team details).

1.4. Local conditions & support

Expedition base

The expedition team was based at Ongos Game Farm, about 20 km northwest of
Windhoek in the Khomas Hochland. The base camp (S22.44308 E16.96900) was situated
close to a dry river bed, which after a heavy rainy season (2011) contained water.

Team members stayed in tents equipped with beds, mosquito nets and furniture, and en-
suite bathrooms. Breakfast and all meals were prepared by the expedition cooks, who
could cater for vegetarians and some other special diets. Tents had 220V mains electricity
from European style sockets.

Weather

The climate is semi-arid savannah type with three distinct seasons: a hot, dry season from
September to December when temperatures can reach 40º C or more during the day and
plummet at night, sometimes to levels below zero. Average daily temperatures during the
expedition ranged from 20 to 34º C. Daytime temperatures reached 42°C, and night-time
20°C. Second is a hot, wet season from January to April and third is a cold, dry season
from May to August with warm days, which are contrasted by very cold nights, when
temperatures often drop to below freezing. One expedition was conducted during the
summer rainfall peak time between January and March 2011. The two other expeditions
started at the end of winter in August/September 10/11. Annual rainfall was highly variable.

Field communications

Two-way radios (Motorola P030) were used for communication between teams around the
study site. There was also mobile phone coverage in some areas of the study site. Regular
expedition diary updates were uploaded to www.biosphere-expeditions.org/diaries for
friends and family to access.
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Transport & vehicles

Team members made their own way to the Windhoek 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 one Defender 110 Station Wagons, two
Defender 130 Double Cabs and one Defender 130 Single Cab. 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. Namibia’s healthcare system is of an excellent standard and the nearest
doctor and hospital were in Windhoek. All team members were required to carry adequate
travel insurance covering emergency medical evacuation and repatriation.

There was one incident that required a few stitches to a team member’s finger. One visit to
an eye doctor was needed for one team member who had encountered a thorny bush.

1.5. Local scientist

Kristina Killian was born in Germany and studied biology at the University of Hamburg,
Germany. Her research focus lies primarily on the ecology and behaviour of mammals and
their conservation. Her interest in biodiversity has increased to include domestic animals
and crops and the people that share the ecosystems with them. Amongst other things, she
has investigated zebra herd behaviour, red deer and whale acoustics and the endangered
Darwin Fox (Lycalopex fulvipes) on Chiloé, Chile. She has travelled and worked in Spain,
Australia, Argentina and Namibia. Her other big passion is horses and she has worked in a
professional equestrian centre and travelled as a horse groom around Europe.

1.6. Expedition leaders

The 2010 expedition was led by Ronald Seipold. Ronald graduated from the University of
Berlin with a Masters Degree in Business Administration and then spent several years
working in different branches of industries leading organisational and IT related projects.
He then decided to go for a total change of career & lifestyle and focus on his passion for
travelling, wildlife and the outdoors. After a 100 day intensive training course with COLT
(Canadian Outdoor Leader Training) he qualified as an outdoor leader, radio operator, sea
kayak and canoeing guide, backcountry first-aider, etc.. Ronald then began leading and
instructing groups in the outdoors primarily in Scandinavia and Canada as well as working
for outdoor camps and lodges. Ronald joined Biosphere Expeditions in 2007. His favourite
activities are mountaineering, canoeing and climbing.
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Both expeditions in 2011 and two slots in 2010 were led by Jennifer Kraushaar. Jennifer
qualified as a vet at the University of Giessen in Germany. As part of her training, she
spent time at various wildlife clinics in Australia and Canada. Her work as a vet also took
her to Asia where she spent some months working with injured elephants. Jennifer has
also completed a one-year course in safari field guiding in South Africa. Her field work
experience includes research on lions in the Greater Kruger National Park and hands-on
chimpanzee work with the Jane Goodall Institute.

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 countries of residence):

12 - 24 September 2010: Daniela Gunz (Switzerland), Klaus Haselboeck (Austria) –
journalist, Margret Kessler (Germany), France Laliberte (Canada), Jean-Francois Laliberte
(Canada), Peter Laufmann (Germany) – journalist, Marie Mapstone (UK), Julie Meyer
(USA), Martin Przewloka (Germany), John Rawnsley (UK), Marty Reid (USA), Catherine
Thebault (France), Serge Thebault (France).

26 September - 8 October 2010: Benoit Bourdon (France), Francoise Fedele
(Switzerland), Philippe Fedele (Switzerland), Anja Giles (Germany), Jane Harvey (UK),
Margret Kessler (Germany), Susanne Koenig (Germany), Steffen Laubner (Germany),
Anna Christen Rodrigues (Luxembourg), Gustavo Rodrigues (Luxembourg), Lorraine
Whellams (Canada), Melissa Whellams (Canada).

17 - 29 October 2010: Peter Geoghegan (UK) – journalist, Heike de Jong (Germany),
Conny Kirstein (Germany), Karin Klingner (Germany), Ulrich Klingner (Germany), Christian
Leeb (Austria), Thomas Mayer (Germany), Anne Noack (Germany), Uwe Noack
(Germany), Brigitte Posch (Austria), Katie Ridley (UK), Angela Smith (USA), Jackie
Stevenson (Bermuda).

31 October - 12 November 2010: Barry Dore (UK), Janice Dore (UK), Jennifer Fry (UK),
Adam Hill (UK), Christine Johnson (UK), David Johnson (UK), Susanne Nips (Germany),
Sue Prutton (UK), Barbara Simmons (USA), David Simmons (USA), Annick Tamisier
(France), Bernard Tamisier (France).

21 November - 3 December 2010: Mike Bishop (UK), Michael Clifford (UK), Juan Garcia
(Spain), Melissa Hartigan (USA), Rod McGregor (UK), Manfred Müller (Germany), Sascha
Müller (Germany), Shawn Pompian (USA), Jutta Schoppengerd (Germany), Lauren
Westwood (UK), Fiona Zeiner (Germany).

5 - 17 December 2010: Muhammad (Rob) Amir (USA), Morena Barilani (Italy), George
Benson (USA), , James Chubb (UK), Johannes Goerg (Germany), Regine Hink
(Germany), Lindsey Judge (UK), Candida Krömer (Germany), Christine Marklow (UK),
Marina Schmidt (Switzerland), Leslie Ruyle (USA).

30 January - 11 February 2011: Lydia Bell (UK) – journalist, Sharon Bickford (Australia),
Mark Bilsland (UK), Susanne Bollinger (Switzerland), Branko Budisin (Canada), Helge Eek
(Norway) - journalist , Michael Farnsworth (UK), Marie Forsyth (USA), David Glossop
(UK), Neil Goodall (UK), Charlene Ingram (UK), Jacobien Kompier (Nederland), Jessica
Ward (New Zealand).



10

© Biosphere Expeditions, an international not-for-profit conservation organisation registered in England, Germany, France, Australia and the USA
Officially accredited member of the United Nations Environment Programme's Governing Council & Global Ministerial Environment Forum
Officially accredited member of the International Union for Conservation

13 - 25 February 20121: Mona Frolova (Russia), Avril Jean Gilding (Australia), Andrew
Hart (Australia), Milton Hart (Australia), Tessa Heine (Germany), Summer Henderson
(USA), Davina James (Australia), Martha Leitner (Austria), Angela Paul-Georg (Germany),
Matthias Paul (Germany), Pat Shaw (USA)., Adam Summers (UK).

27 February - 11 March 2011: John Adragna (USA), Alexandra Broer (Germany), Thea
(Rosa) Cooper (USA), Gabi Felter (USA), Alan M. Hoffberg (USA), Janet Hoffberg (USA),
Linda Jones (UK), Greg Kruszewski (USA), Sam Owen (South Africa) – photographer,
Sophie Stafford (UK) - journalist, Dolly Vergeer (Luxembourg).

7 - 19 August 2011: Katie Bunting (UK), Claudia Burkhardt (ZDF, Germany), Bill Caudwell
(UK), Rachel Futter (Namibia - Stormsaver scholarship), Ludger Nüschen (ZDF,
Germany), Jürgen Rapp (ZDF, Germany), Ilka Schweda (Germany), Ulf Schweda
(Germany), Nicola West (Australia).

21 August - 2 September 2011: Joanne Flower (United Arab Emirates), Torsten Graf
(Germany), Jutta Heiser (Germany), Jacqueline Korneffel (Germany), Catherine Marshall
(Australia) – journalist, Anne Schroedter (Germany), Marianna Seubert (Germany), Nicola
West (Australia).

11 - 23 September 2011: Brigitte Angehrn (Switzerland), Mario Angehrn (Switzerland),
Dorothea Dentgen-Koenig (Germany), Renate Plaumann (Germany), Stefan Plaumann
(Germany), John Rawnsley (UK), Maja Nicole Soreng-Robbins (USA).

25 September - 7 October 2011: Alena Bauer (Germany), Ronny Bonny Hoeseb (Namibia
- Stormsaver scholarship), Simen Horne (Nederland), Tenille Petrilli (Australia), Matt
Sanderson (Australia), Linda Snodden (UK).

16 - 28 October 2011: Lucea Keller (USA), Ryszard Miezanko (USA).

30 October - 11 November 2011: Vanessa Croll (Australia) – journalist, Chantalle Havenith
(Germany), Lucea Keller (USA), Petra Loebel (Germany), Sigrid Lunzer (Austria),
Christine Marklow (UK), Ryszard Miezanko (USA), Katrin Mueller (Switzerland), Katrin
Sendt (Germany), Erica Smith (UK).
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1.8. Expedition Budget

Each team member paid towards expedition costs a contribution of £1730 (in 2010) and
£1940 (in 2011) per two week slot. The contribution covered accommodation and meals,
supervision and induction, 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 such as 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 2010 and 2011 254,813

Expenditure

Start-up costs
includes setting up base, research, staff, logistics, etc.

6,323

Staff
includes local & international salaries, travel and expenses

53,762

Research
includes equipment, animal capture and other research expenses

15,860

Transport
includes fuel, car tax & maintenance

11,959

Base
includes board, lodging and other base camp services

124,907

Administration
includes office costs, registration fees, educational materials design & distribution

1,976

Team recruitment Namibia
as estimated % of PR costs for Biosphere Expeditions

9,640

Income – Expenditure 30,386

Total percentage spent directly on project 88%



12

© Biosphere Expeditions, an international not-for-profit conservation organisation registered in England, Germany, France, Australia and the USA
Officially accredited member of the United Nations Environment Programme's Governing Council & Global Ministerial Environment Forum
Officially accredited member of the International Union for Conservation
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expeditions all over the globe. Without our expedition team members (listed above) who
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Land Rover for providing essential vehicle support. A special mention goes to staff at
Novel Motors, the Land Rover dealer in Windhoek, especially Fritz Rossler, Tony
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vehicles. I would also like to thank mtc Namibia for sponsoring SIM cards for the
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Wildlife Research in Germany for scientific advice and analysing blood samples. A special
thanks goes to Ulf and Michaela Tubbesing, for giving me permission to run the expedition
on their property, for their cooperation and allowing me to live on Ongos, and for their
excellent work as veterinarians. Last but not least, I 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. Finally I thank Jörg Melzheimer
and the referees for their comments on various versions of this manuscript.

1.10. Further information & 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.

Copies of this and other expedition reports can be accessed via at www.biosphere-
expeditions.org/reports. Enquires should be addressed to Biosphere Expeditions via
www.biosphere-expeditions.org/offices.
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2. African leopard ecology on a Namibian game farm

2.1. Introduction and background

There are many studies of leopards (Panthera pardus), but all are of animals inside
protected areas such as Kruger National Park (Bailey 1993, Broomhall et al. 2003, Mills et
al. 2004), the Serengeti (Caro 1994, Durant 1998), and Etosha National Park (Stander
1997). However, the majority of leopards in Namibia occur on commercial farmland. Over
the past three decades more and more livestock farmers have changed over to game
ranching. Since the value of many of the game kept on game ranches far exceeds that of
normal livestock, many of these game ranchers are obviously averse to losses due to
predation and are therefore intolerant of big cats and other predators. Many of these
farmers have joined conservancies, which aim to regulate the management and use of
wildlife. There are no detailed studies on the prey preferences of leopards outside
protected areas. Farmers often assume that leopards specialise on domestic livestock,
and taking calves, sheep, goats and poultry as easy prey. There are strategies to protect
livestock against depredation. Examples are guard dogs, the use of donkeys or herding. In
addition, herds can be kept inside kraals overnight or animals can wear bells to make loud
noises. However, none of these different strategies used for cattle are practical in
protecting game species from predation.

Excessive leopard trophy take-off, often with the aid of questionable or blatantly unethical
techniques such as hunting at night with flashlights and the use of dogs to chase the cats,
in addition to a high “problem predator” take-off are putting the local leopard population
under threat. Land management practices are profit-oriented and based on stock farming
principles. The overall management of conservancies is rarely ecologically sound and/or
the relevant information is simply missing.

The proximity of Windhoek and the Katutura township, with its many unvaccinated stray
cats and dogs, poses a potential risk of disease transmission to wild carnivores present on
the study site. In an effort to ascertain the risk (real or perceived) of disease spillover from
domestic to wild carnivores, all predators captured during this study had blood samples
taken for disease surveillance purposes.

In order to determine the status of the leopard population in the study area, the dynamics
of the leopard population, prey species and their abundance need to be ascertained. The
two basic questions that the study focused on were: What is the behaviour and ecology of
leopards living on commercial farmland, particularly game farms? Are there any
differences to leopards found in protected areas and national parks? In addition, this study
focused on inter- and intraspecific relationships of different predators species in the study
area. For interspecific interactions the following species were included: cheetah (Acinonyx
jubatus), brown hyaena (Hyaena brunna) and smaller carnivores such as caracal (Felis
caracal), black-backed jackal (Canis mesomelas), and African wildcat (Felis silvestris
libyca).

A central hypothesis was that in the presence of sufficient numbers of prime prey species
(e.g. warthog, springbok, guinea fowl, francolin etc.) the statistical likelihood of leopards
preying on those, rather than on the rare and expensive species, should reduce losses
amongst the latter and will increase tolerance towards predators amongst game ranchers.
This was termed the “cannon fodder hypothesis”.
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2.2. Study site and training of expedition participants

The Daan Viljoen Game Reserve, a mere 45 km² in size, is the only state protected area in
the Khomas Hochland and borders Ongos farm. The region, with the exception of the
Game Reserve, is comprised of privately owned farmland used for extensive stock and
game ranching. Many of these farms have joined conservancies, which aim to regulate the
management and use of wildlife. Ongos borders onto the Brakwater small holdings in the
East, and Katutura township lands and the Daan Viljoen Game Reserve in the South
(Figure 2.2a). Ongos is situated 15 km North-West of Namibia’s capital, Windhoek
(Figures 1.2.a and 1.2b). The farm is 100 km² in size and entirely game fenced. All internal
fences have been removed, thus allowing free roaming of wildlife. There is no/very limited
hunting of prime prey species such as warthog, springbok, guinea fowl, francolin, etc. on
Ongos. The farm has very varied landscapes (altitude range from 1500 – 2000 m) with
many different habitat types ranging from typically African bushveld to riverine areas,
including the constantly flowing Aretaragis river bordered by lush vegetation, to
mountainous areas in the Khomas Hochland. There are 22 ground dams (man-made
lakes) fairly evenly distributed over the study area. Most are relatively small and only keep
water for a few months after the rainy season, but four dams hold their water for up to two
years. The area has, for many years, not been used for any commercial farming activity,
thus leaving the pasture and bush in good condition. The expedition base camp site (S
22.44308, E 16.96900) was situated close to a dry river bed. The farm Ongos is a
promising area to study both leopard ecology in a game ranch setting, as well as disease
spill over effects, because it is in close proximity to a large number of unvaccinated pets
(Katutura and surrounds).

For the first two days of each group, expedition participants were given talks and practical
lessons, learning the use of GPS, compass, range finder and other research equipment
and safety techniques, skills and procedures. First excursions into the field were under the
supervision of Biosphere Expeditions staff. After a few days, participants were mostly able
to navigate around the study site, install camera traps, record tracks and signs of
mammals and identify animals. Where necessary, research teams were accompanied by
trained local personnel to improve the accuracy of field interpretations or to provide a safe
working environment. Data entry and picture downloads were tasks performed at the
expedition base.
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Figure 2.2a. Ongos, roads (yellow), houses (red dots), fence/border (red line), places of water (blue dots) and surrounding neighbours and game reserve Daan Viljoen.
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2.3. Study animal

The leopard (Panthera pardus) was the key study species. It has the greatest geographic
distribution of the wild cats (Nowell and Jackson 1996), covering a variety of different
habitats ranging from desert to rainforest. Density varies with habitat, prey availability, and
degree of threat, from less than 1/100 km² to over 30/100 km², with highest densities
obtained in protected East and Southern African environments (Hunter 2011).
Nevertheless the leopard is listed in Appendix I in CITES and classified as Near
Threatened (IUCN 2010), with five genetically distinct subspecies; three of them are
Critically Endangered and two are Endangered (IUCN 2008). Currently wild cats such as
leopards, cheetahs and caracals are not listed in the Endangered category (IUCN 2009)
although excessive trophy (Berry 1990) combined with a high “problem predator” take-off,
and other factors such as habitat loss, fragmentation and local outbreaks of wildlife
diseases, may potentially put the leopard (and the other predator species) populations
locally under threat (Bailey 1993).

Leopards are nocturnal and solitary (Schaller 1972, Bailey 1993, Stander et. al 1997b)
stalkers and pouncers; they do not chase their prey over long distances. Both sexes are
territorial and defensive against conspecifics of the same sex (Hamilton 1976, Bailey
1993). Bailey (1993) noted at least 92 prey species used by leopards in sub-Saharan
Africa, and known prey ranges in size from the much-cited dung beetle (Fey 1964) to adult
male elands (Kingdon 1977). Yet despite this apparent ability successfully to exploit prey
spanning such an enormous size range, leopard diet is generally dominated by medium-
sized ungulates (e.g. Bailey 1993). A recent analysis of 33 studies on leopard feeding
ecology revealed that leopards preferentially prey upon species within a weight range of
10–40 kg, even if prey outside this weight range is more abundant (Hayward et al. 2006).
The optimum prey weight for leopards derived from this analysis is 23 kg, based on body
mass estimates of significantly preferred prey species (Hayward et al. 2006).

2.4. Capturing and collaring

2.4.1. Introduction

In order to understand the ecological factors that determine demographic trends in
carnivores, it is important to study free-ranging populations under natural selection
pressure. As most parts of Namibia are under some sort of agricultural management,
which very often entails removal of problem animals, the selection pressures include
human factors. Demographic parameters such as fecundity, mortality, reproductive
success, sex ratio, age structure and social structure will therefore differ from populations
in protected areas. These demographic parameters are key elements to estimate long-
term viability of populations and population viability models need to be fed with high quality
data as the output of these models is extremely sensitive to the input. Information on
leopards on commercial farmlands is scarce and very often preliminary data are used.

Leopards in protected areas, for example national parks, are very habituated to humans
and often allow for extended periods of observation. However, leopards living on
commercial farmland generally avoid encounters with humans. In order to obtain high-
quality, data indirect sampling methods are required. Fitting individual animals with GPS
collars is a suitable method to study solitary, elusive and nocturnal felids in their habitats
(Seidensticker et al. 1970, Bailey 1974).
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2.4.2. Methods

Box traps were used to capture leopards and checked on a daily basis. Once an animal
was captured, it was darted and immobilised within 12 hours. Any captured animals
including honey badger, jackal or hyaena were released immediately by the team checking
the box trap. A combination of ketamine and xylazine or medetomidine with the reversal
agent yohimbine or atipamezole HCl was used to anaesthetise captured animals. Drug
choice, dosages and combinations depended on the body weight and type of species
captured. Whilst under anaesthesia, animals were placed in a shaded place and a facial
cover and eye lubricants were used to prevent damage to the eyes. Noise levels were kept
to a minimum. Vital parameters were monitored and an intravenous line was placed to
administer fluids if needed and to have access to the blood stream should an emergency
arise. Various samples were taken for research purposes (a range of blood samples,
smear of saliva, nasal and conjunctival fluid, faeces and body measurements). While
working in the field, blood samples were put into a cool box. After that, the animal was
fitted with a GPS or VHF collar (depending on species captured, age, collar availability and
collaborating researchers). Once the anaesthetic was reversed, the animal was kept under
observation to ensure complete anaesthetic recovery prior to its release to avoid risk of
injury or predation.

GPS/GSM collars produced by Vectronic Aerospace, Germany were used. These collars
provide the GPS position (WGS84) of the animal, a fine scale ambient temperature, an
activity scheme and notification in the event of mortality. Data were transmitted as text
messages via the mtc mobile phone network and received through a dedicated internet
platform. GPS/GSM collars also had a VHF function so that they could be located in areas
of no or low GSM coverage. The weight of the collar was less than 3% of the cat’s body
weight. Lightweight adult females (less than 38 kg) were collared with VHF collars from
ATS. Positions of these animals were gained by regular triangulation of compass bearings
obtained from three near-simultaneous measurements (White and Garrott 1990). The VHF
collars weigh 240 g, which is less than 1% of the study animal’s body mass. They are fitted
with activity and mortality sensors and emit three types of signals: resting, activity and
mortality.

2.4.3. Results

Capture activities started in September 2010. A second capture period was conducted
from January to March 2011 (2011A) and a third one from August to November 2011
(2011B). Seven leopards were captured during these periods and one additional female
was caught in May 2010 and fitted with a VHF collar (Table 2.4.3a & Table 2.4.3b).

Table 2.4.3a. Leopards captured at Ongos study site from May 2010 to November 2011.

Animal
type NM NF NSM NLM NLF NTot

Ncollared

animals

Number of
individuals 1 3 2 1 1 8 4

NM: number of adult males; NF: number of adult females; NSM: number of sudadult males; NLM: number of large cub male;
NLS: number of large cub female; NTot: number of total animals. Age classes following Bailey (1993).
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Except for one young male leopard (large cub – captured on 3 October 2010), all
individuals captured were immobilised. A very young female (~6 months) and two sub-
adult male leopards (~18-20 months) were released after samples and measurements
were collected without fitting them with a collar. A female leopard was radio-collared (VHF)
and one male and one mature female were collared with GSM/GPS collars (Table 2.4.3b).
All individuals captured were in good to excellent condition. The average weight of the
three adult females was 36 kg with the largest at 44 kg and pregnant (~30 days) (Table
2.4.3b). During the study, only three relative age classes (Bailey 1993) were recorded:
prime adults, subadults and large cubs. Old adults and small cubs were not captured or
seen.

Table 2.4.3b. Leopard captures data 2010 + 2011.

Date of
capture ID Sex Age Mass

(kg) Condition Collar Comments

25.05.2010 LF01 female 4 years 34 good VHF

03.10.2010 male 6 months excellent no
not immobilised,
weighed or ID

assigned

11.11.2010 LF02 female 6 months excellent no

11.08.2011 LM01 male ~4 years 63 excellent GPS
shot by farmer

5.10.2011

25.08.2011 LF03 female 3 years 30 good VHF

19.09.2011 LM02 male 20 months 37 excellent no

01.10.2011 LF04 female 4 years 44 good GPS pregnant

07.11.2011 LM03 male 18 months 38 excellent no

During the expeditions between three and five box traps were set throughout the study site
(Figure 2.4.3a – Figure 2.4.3c). Each trap that is set active, counts as one trap night. One
night with four armed box traps is therefore counted as four trap nights. An "A" signals a
new position of a box trap (Figure 2.4.3a; BoxTrap01 moved to location BoxTrap01A).
During the expedition in 2010, three box traps were active on 70 days with a total of 131
trap nights (Table 2.4.3c). During 2011A, up to five box traps were set active on 32 days
with a total of 135 trap nights. During 2011B, four box traps were active on 53 days in up
to seven different positions with a total of 204 trap nights.
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Figure 2.4.3a. Map of Ongos 2010 position of box traps.
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Figure 2.4.3b. Map of Ongos 2010 position of box traps.
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Figure 2.4.3c. Map of Ongos 2011B position of box traps.
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Tab. 2.4.3c. Trap nights effort and success 2010 & 2011.

Trap nights Open Closed/empty Capture

2010 131 100 25 6

2011A 135 112 18 5

2011B 204 166 25 13

Figure 2.4.3d. Open traps, closed but empty traps and captures during expedition 2010

In 2010 76.3% of box traps were open, 4.6% had captured an animal and 19.1% of the
traps had shut but were empty. Two leopards, two porcupines, one warthog and one
honey badger were captured. Traps were set in six different places, but almost all captures
were made close to Davidspost, a man-made watering spot (trap position BT01 on Figure
2.4.3a).
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Figure 2.4.3e. & f. Open traps, closed but empty traps and captures during expedition 2011.

In the beginning of 2011 (2011A) box traps were 82.9% open, 13.3% closed and 3.7% with
captures, none of them leopards (Figure 2.4.3e), but two porcupines, one warthog, one
baboon and one lappet-faced vulture.

During 2011B 81.4% box traps were open, 12.3% closed and 6.4% with captures (Figure
2.4.3f). Seven animals were captured in “Box Trap 04A” in the mountains (Figure 2.4.3c).
Two leopards went into this box trap and were collared with GPS/GSM collars. One
aardvark, three warthogs and one porcupine were captured in the same trap. In total five
leopards, two further warthogs and one jackal were captured, yielding the highest capture
success with five leopards in 204 trap nights (an average of 41 trap nights per captured
leopard).

2.4.4. Discussion

Capture success was lowest (zero) during the first survey in 2011 (January to March),
probably because prey was plentiful and more importantly easy accessible as young
calves of springbok and other antelopes were abundant. In addition leopards can capture
their prey more easily during the wet season, because of the dense vegetation cover.
Tracks clearly indicated that leopards were present in the areas where the traps were set,
but they did not show any interest in the bait, passing it several times. The type of bait
used (baboon and antelope) may also have been less attractive than the zebra meat used
later. The successful 2011B capture season is likely to be connected to the bait being
more attractive because of the season (lower availability of prey and less favourable
hunting conditions) and the type (zebra instead of baboon/antelope).

There was no capture success with caracals or cheetahs. During the whole study period
only one camera trap picture of a cheetah was obtained. Caracals and cheetahs are
sometimes caught in traps set for leopards, but usually require different trap positions (e.g.
at marking trees for cheetahs) and bait (live and/or heavily scented bait). This is strong
evidence that the study area has very low cheetah density (see also chapter 2.6.2.),
probably because of the high density of resident leopards and the hilly and bushy terrain
(cheetahs prefer open terrain with few bushes because they rely mostly on straight-line
speed to capture their prey).
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During the study period, females and males were captured equally (4/4). Bailey (1993) and
Hamilton (1976) reported female leopards were more difficult to capture than males, but
this seems not to have been the case here, probably because two of the females were
young and inexperienced and are unlikely to have encountered box traps before.

There was no recapture. This suggests that leopards have an excellent memory of trap
location and most likely and unsurprisingly develop an aversion to traps (getting trap shy).

In the case of the young males that were captured, it can be assumed that they were
roaming around to find their own home range. There was no evidence such as photos from
camera traps from previous surveys that these young males resided permanently on the
farm.

The capture of a pregnant female and two juvenile, as well as results from the camera trap
survey, which captured a female leopard with a juvenile, indicates that there is a positive
reproduction rate in the study area.

Blood samples taken during capture and immobilisation were sent to the Institute for Zoo
and Wildlife Research (IZW) in Berlin, Germany for further analyses. Results gleaned will
be published elsewhere when they are completed, which should be late in 2012.

Some leopard samples collected during this study have already been used in one paper
published by Castro-Prieto et al. (2011) in the Journal of Heredity (see bibliography).

Blood smears collected during capture and immobilisation were examined under a
microscope by a veterinarian. There were no abnormal findings such as blood parasites or
high white blood cell (WBC) counts.

2.5. Monitoring of primary study animals

2.5.1. Home range

2.5.1.1 Introduction

Home ranges (the area regularly used by an individual) of some carnivore species overlap
considerably among individuals, depending largely on resource density and distribution
(e.g., leopard; Bailey 1993, Marker and Dickman 2005) and genetic relatedness (e.g. black
bear; Moyer et al. 2005). Many carnivores have individual-specific defended ranges (i.e.
territories) that often do not overlap among the same sex, but do overlap between sexes
(Arthur et al. 1989). Where prey distribution is constant, these territories are often stable,
but under other circumstances, they drift (e.g. red foxes; Doncaster and Macdonald 1991),
move with migrating prey (e.g. wolves; Walton et al. 2001) or are fixed, but temporarily left
by individuals to find prey (e.g. spotted hyaena; Hofer and East 1993). Leopard home
range sizes average between 30-78 km² (males) and 15-16 km² (females) in protected
areas (Bailey 1993).

Furthermore, in a spatial-temporal context, data can be used to analyse daily and
seasonal movements of each individual and to reveal average distance between daily
locations.
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Analysing data

The MCP method is one of the earliest (Hayne 1949) and still a widely used method for
calculating home ranges (Harris et al. 1990). In this method the peripheral locations of a
given data set are connected so that they form a polygon. The MCP method is very simple
and the resulting home ranges are comparable between studies, but it has several
disadvantages. For example, the home range is highly correlated to the number of
locations and it does not give any information on how the area is used. Evaluation of areas
that are more important to the animal than others is not possible with the MCP method.
Besides, occasional exploration trips of an animal may lead to overestimated home range
sizes. To correct for this, a certain percentage of the dataset is excluded as outliers (e.g.
5% of the most remote points being excluded resulting in the 95 % MCP) (see Figure
2.5.1.3b).

Currently the Kernel method is considered to be the most suitable one for home range
estimation (Powell 2000, Worton 1995). With this method a probability density function
from the locations is calculated in order to determine a utility distribution. Home ranges are
then defined by drawing contours around areas with equal intensity of use. The home
range looks like a hilly surface. From a biological point of view, the Kernel method is much
more useful than the MCP method (Figure 2.5.1.3c).

2.5.1.3. Results

The first leopard fitted with a GPS/GSM collar was an adult male (collar fitted on 11 August
2011). The leopard lived 55 days with that collar and more than 500 locations were
obtained. Due to the accurate GPS positions and the high amount of locations sent by the
GPS/GSM collar, accurate day-to-day “stories” could be collected. For example, after
capture and release, the animal walked 1.2 km to the North of the capture site and rested
there until the late afternoon.

In the evening of 2 September the leopard started a northward excursion. He travelled the
whole night until the morning (see chapter 2.5.2 activity). The data show that the male
roamed on different farms, but more than half of his MCP core area (MCP 50) was located
on the neighbouring farm in the East (figure 2.5.1.3a). Table 2.5.1.1f shows all different
MCP and Kernel data and unexpectedly his MCP (50%) core area, measuring 12.52 km2,
was almost half of his Kernel core area with 22.67km2. Only the Northeast area of the
mountains of Ongos was within his MCP 90% and 95% polygons. MCP 100% with 218.25
km2 indicated a large area North of his main home range and was only visited by him once
during the study period (excursion). In general, MCP (90% and 95%) data differ from
Kernel results.

During the dry season the animal drank from several waterholes on Ongos (Figure
2.5.1.3b). The game–proof fence around Ongos was clearly not a barrier, as he regularly
crossed under the fence.
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Figure 2.5.3.1a. Locations and tracks walked by male leopard LM01 between 11 August and 5 October 2011.
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Figure 2.5.1.3b. MCP 50 -100 of male leopard LM01.


