ECOLOGY AND CONSERVATION OF THE LEOPARD (PANTHERA PARDUS
LINNAEUS 1758) IN NORTHCENTRAL NAMIBIA

A Dissertation Presented
by

ANDREW B. STEIN

Submitted to the Graduate School of the
University of Massachusetts Amherst in partial fulfillment
of the requirements for the degree of
DOCTOR OF PHILOSOPHY
May 2008

Wildlife and Fisheries Conservation



UMI Number: 3325271

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform 3325271
Copyright2008 by ProQuest LLC
All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, M|l 48106-1346



© Copyright by Andrew B. Stein 2008

All Rights Reserved



ECOLOGY AND CONSERVATION OF THE LEOPARD (PANTHERA PARDUS
LINNAEUS 1758) IN NORTHCENTRAL NAMIBIA

A Dissertation Presented
by

ANDREW B. STEIN

Approved as to style and content by:

Todd K. Fuller, Chair

Stephen DeStefano, Member

Lynnette L. Sievert, Member

Paul R. Fisette, Department Head
Natural Resources Conservation



DEDICATION

For the farmers, wildlife managers and conservationists of Namibia.



ACKNOWLEDGMENTS

I thank the Cheetah Conservation Fund, which was my home base for the entire
three years of this project, supplied me with equipment, staff assistance and an
opportunity to do the project that [ have wanted to do since my first trip to Africa in
1998. This project would not have taken place without the initial discussions with Dr.
Laurie Marker in my first visit to Namibia in 2001.

The staff and volunteers at CCF have allowed me to grow both personally and
professionally through this project. I want to specifically thank Bonnie Schumann for
her interest and critical input that made this project better from a farmers perspective.
Her trust and confidence in my abilities with animal immobilization made anesthesias
and sample collection less stressful and an excellent training opportunity. Matti
Nghikembua was another influential person in the design and analysis of this project.
His enthusiasm and perspective on wildlife ecology were especially useful in tracking
animals and interpreting behavior. The Polytechnic of Namibia students - Amon
Andreas and Eben Tjiteere, and their adviser, Dave Joubert, were helpful in collection
of data on animal movements and prey availability.

Dr. Adrienne Crosier, from the Smithsonian Institution, was a key figure in my
training in animal immobilization. She challenged me to be a better researcher and more
conscious of constantly improving anesthesias for the safety of the animal and the
people involved. She was also the person that kept me focused in stressful times.

Many other people have contributed to the success of this project including Dr.
Arthur Baggot-Smith, Harry Schneider-Waterberg, Jurg and Maria Diekman, Hans and

Christa Diekman, Josephine Hengali, Johan and Tanya Britz, Engelhardt Awaseb, Dave



and Jen Bell, Mandy Schuman, Amy Dickman, Jeff Muntifering, Johann Vaatz, Garth
Mowat, and Dr. Mark Jago, Carla Conradie and Dave Houghton of Africat Foundation,
and Dr. Todd Fuller, Dr. Steve DeStefano and Dr. Lynnette Sievert at the University of
Massachusetts Amherst.

The farmers of northcentral Namibia were always willing to engage with me,
even when challenging me. Their input essentially shaped the design of this study and
provided critical feedback where my background was lacking. Ihope that, for my part,
these results can be used to assist in their farm management.

I had the good fortune of working with the staff of the Waterberg Plateau Park.
My conversations with chief warden Boas Erckie and the anti-poaching staff were
essential for the design of the cameratrapping study. I particularly would like to thank
Thomas Shikuvi, Moses Hangula and Vitalis Uuganga for their assistance. I thank the
staff of the Ministry of Environment and Tourism, in particular Toivo Uahengo, and
Josephine Hengali for their feedback on my research.

I am indebted to the U.S. Embassy and in particular George Beukes for his
continued support and assistance in working with the Ministry of Home Affairs for
procuring a work permit and later a student visa.

Financially this project was supported by a number of sources including the J.
William Fulbright Scholarship Program, the Research Fellowship Program through the
Wildlife Conservation Society, Leopards Etc., Caribbean Gardens Zoo, Uniglaze
Systems, and Goldstein Scrap Metal and in kind support from the Cheetah Conservation
Fund. Many private donors made generous donations to this research project including

Rich and Margaret Schmidt, Jack Thatcher, James Scoble, Jim and Yuko Brumm, Heinz

vi



Muller, Jared Sharp, Donna Harpster, Katheryn Cook, John Wysocki, Steve and Hannah
Murray, Lindsay Wilk, Phil and Martha Cole.

Lastly, I want to thank my family for their support during this project. Although
I was away from home for between 10 and 11 months a year during this period, we were
always in touch. You were always there to be supportive during the triumphs and
challeges of this project and I appreciate all of your support. Thank you to all of my

friends and colleagues that made this a wild and great experience.

vii



ABSTRACT

ECOLOGY AND CONSERVATION OF THE LEOPARD (PANTHERA PARDUS
LINNAEUS 1758) IN NORTHCENTRAL NAMIBIA

MAY 2008
ANDREW B. STEIN, B.A., CONNECTICUT COLLEGE
M.S., UNIVERSITY OF MASSACHUSETTS AMHERST
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST

Directed by: Professor Todd K. Fuller

The conservation of large carnivores is dependent on comprehensive research
programs within and surrouding protected areas. In many locations, protected areas are
not large enough to support viable large carnivore populations, and thus it is essential to
understand the ecology of predators outside of protected areas. On the commercial
farms of northcentral Namibia, farmers have systematically removed the largest
predators in order to protect their livestock. Leopards are the largest remaining
carnivore, aided by their adaptable and secretive nature. In order to properly manage
regional leopards, there were several questions about their population size, feeding
ecology and movements that needed to be addressed. Leopard population estimates
were generated through camera-trapping surveys within and surrounding the Waterberg
Plateau Park. These surveys suggest that leopard population density is significantly
higher outside of the park, most likely due to environmental factors within the park that
limit potential prey. Leopards were shown to primarily feed on wild ungulates,

preferring kudu over livestock which they appear to avoid even when livestock densities
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are higher than individual wild ungulate species. Leopard home ranges and movements
were investigated on commercial farmlands where they were not shown to move
between the farms and the park. Home range estimates were similar to previous studies
for similar environments with marginal resources. Beyond the ecological studies, the
attitudes and perceptions of farmers were incorporated into the study in order to assess
local predator management with particular emphasis on leopards. Farmers used a
variety of livestock husbandry techniques, with varying success. Although there were no
clear techniques to reduce conflict, farmers were able to substantially reduce losses by
using at least one technique to protect their stock against predators. Farmers listed
depredation as the source of highest livestock loss, and leopards the species which
caused the most conflict by occurrence. Farmers removed approximately 11 leopards
per year in the region which is equal to a 14% off-take for the local population. Farmer
tolerance was assessed by the % calf loss that farmers were willing to lose to predators
annually. Tolerance rates were then compared to annual livestock loss. Leopards, being
a charismatic animal for tourists and trophy hunters, were evaluated for potential
financial benefits for farmers to mitigate losses. Region-wide management strategies

are discussed.
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PREFACE

In recent decades, the plight of wildlife species has become more commonly
known and understood. The populations of many species have been greatly reduced
throughout their ranges leading to alarming extinction rates (Woodroffe et al. 2005).
These population reductions have been caused by anthropogenic factors such as habitat
loss, invasive species introduction, and human-wildlife conflicts. For species such as the
large carnivores, competition with people for food has led also to a reduction in prey
base. Human-carnivore conflicts can be particularly acute as large carnivores can also
pose a direct threat to human lives, creating negative relations (Quigley and Herrero
2005). In regions where protected areas are present, the conflict between humans and
wildlife is particularly pronounced along park borders (Newmark et al. 1994, Woodroffe
and Ginsberg 1998). Although initially designed as a safe haven for the protection of
wildlife, many parks are too small to maintain viable populations of wildlife, and those
individuals wandering beyond the park boundaries risk persecution from humans
(Woodroffe and Ginsberg 1998). Private and communal lands throughout Africa are
thought to accommodate approximately 70% of all local wildlife, creating a situation by
which wildlife officials and conservationists must engage with local people to conserve
wildlife. With the advent of wildlife utilization policy, many countries in southern Africa
have created initiatives that have explored the use of wildlife for the benefit of the land-
owner with varying success (Lewis and Jackson 2005, Walpole and Thouless 2005).

Namibia, a semi-arid country in southwest Africa, is at the forefront of wildlife
policy on private and communal lands. The landscape of Namibia is one of contrasts,

spanning an area of 835,00 km? from the arid Skeleton Coast, through the thornbush



savannas, to fertile areas along the Caprivi Strip, to the Zambezi River in the east. Across
this area the mean annual rainfall increases from 25 mm in the Namib Desert up to 800
mm in the northeast. The lack of groundwater over much of the country is the primary
reason for the paucity of available resources for the population of 2 million citizens.

Namibia’s changing political climate also has recently created a favorable
environment for progressive wildlife management and conservation strategies. During
pre-colonial times, people and wildlife lived a tenuous existence, with subsistence herder
and hunter-gatherers inhabiting the marginal lands. During the colonial period (1888-
1917), the Germans assumed control of wildlife and land throughout the large central
portion of the country for commercial livestock production (Jones and Murphee 2001).
Indigenous communities were forced into a reserve system that was created to provide
tribes with their own homeland. These policies were continued with subsequent British
and South African rule until 1990 when Namibia gained its independence from South
Africa.

During British rule, the ownership of common wildlife was transferred to white
commercial farmers under strict management regulations. By gaining the ownership of
wildlife, white farmers could utilize common species for commercial purposes such as
sport hunting and game meat sales. Although wildlife utilization was allowed for these
commercial farmers in 1968, the Nature Conservation Ordinance was officially passed in
1975, at which point black communal farmers still could not utilize wildlife (Jones and
Murphee 2001). It was not until the 1990’s that the Community Based Natural Resource
Management (CBNRM) initiative was started on communal lands where communal farms

formed areas co-operatively managed for the sustainable use of natural resources called



‘conservancies’ (Jones 2001). These conservancies provided a legal status to the
communal lands with which participants could begin to exploit the wildlife resources on
their land for financial gains. The Policy on Wildlife Management, Utilization and
Tourism in Communal Areas in 1995 and the Nature Conservation Amendment Act in
1996 provided the government backing for the further development of the communal
conservancy framework (Jones 2001).

With these shifts in wildlife ownership, the majority of Namibia’s wildlife is now
being managed by private land-owners under the guidance of the Ministry of
Environment and Tourism (Jones and Murphee 2001). My approach to this study was to
incorporate not only the ecological aspects of large carnivore conservation, but also the
socioeconomic factors driving wildlife management within white-owned commercial
farms and the Waterberg Plateau Park (WPP) in the northcentral region. For this
approach, the leopard (Panthera pardus) was chosen as a focal species since it is the
largest remaining carnivore in the region with the potential to adversely impact livestock
farms.

This dissertation is a comprehensive look at the ecological (Chapters 1-7) and
socioeconomic (Chapters 8 and 9) factors involved in the management and conservation
of leopards on Namibian commercial farms. The first chapter outlines our current
knowledge of leopard biology range-wide, creating a context in which we may examine
the current ecological study of leopards in northcentral Namibia. To further develop this
context, chapter 2 assesses the occurrence and relative abundance of mammalian and
avian species with the WPP and the surrounding farmlands. In Chapter 3, I examine the

relative abundance of the leopards’ primary prey through a variety of survey techniques.



These surveys are compared in order to assess accuracy across techniques. The fourth
chapter explores the feeding ecology of leopards and their ecological overlap with the
brown hyena, Hyaena brunnea, the largest potential competitor with leopards in the
region. Further discussion of leopard and brown hyena capture efficiency is reviewed in
Appendix A. Along with these capture efficiencies, I present individual animal
measurements and compare them with range-wide data in Appendix B. Captured adult
leopards were fitted with tracking collars allowed detailed tracking of individuals over
several years. From these data, [ have calculated the range size of and use by leopards
within the study area (Chapter 6). Leopard population estimates are presented in Chapter
7 for both the WPP and the surrounding farmlands. These estimates are the first regional
estimates resulting from intensive cameratrapping. In Chapter 8, I present the economic
costs and potential benefits of maintaining leopards on commercial farmland through
surveys of farmers, tourists and trophy hunters. Chapter 9 presents survey results related
to the attitudes of all of the commercial farmers surrounding the WPP. These farmers
described their individual perceptions of predators, management practices, and tolerance
levels towards predators with a particular emphasis on leopards. The final chapter is a
cohesive summary of the results presented in the preceding chapters. Within the
summary, leopard conservation on Namibian commercial farmlands is discussed in terms

of current management trends and the future of the species.



