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General Information 

Important contact numbers 

Elma Marais (SAWMA Secretariat)   071 352 3226 

Pine Lodge Reception     041 583 4004 

 

Pine Lodge Resort and Conference Centre 

Check in – Check in is from 14:00 to 21:00 at reception. Thereafter, delegates will have to check in 

with security. Guests that have not paid the full accommodation amount must pay the balance at 

check in. Unfortunately Pine Lodge does not accept cheques. Check out is at 10:30. 

 

 
 

Meals – Breakfasts are offered as an additional option as part of the accommodation package. 

Please present your room number at breakfast. Full registration includes morning and afternoon tea, 

lunch, and dinner. Daily registration does not include dinners, unless specified on the registration 

form. Breakfast and Lunch will be served in the Robin Room. Supper will be served on the New Deck 

Area (Seagulls in map), except for the Gala dinner, which will be in the Sun Bird Room (main 

conference hall). 

 

Drinks – House wines (Graham Beck, Reserve collection) will be served during the Meet and Greet 

function and the Gala Dinner. A cash bar will be available every evening. 

 

Wi-Fi – Wi-Fi is available on a pay-as-you use basis. Please enquire at reception. 
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Registration 

The registration desk will be at the bar area of the Conference Centre. Registrations will be accepted 

during the following times: Sunday 31 August (16:00 – 18:00), Monday 1 September (07:30 – 08:00), 

Tuesday 2 September (07:30 – 08:00), and Wednesday 3 September (07:30 – 08:00). SAWMA does 

not have credit card facilities and would appreciate cash or cheque payments. 

 

Presentations 

Oral – To ensure smooth running of the programme, we kindly request all presenters to submit their 

presentations (Filename: Surname, Title, Theme) during registration on the day prior to presenting. 

As a last resort, presenters may also submit their presentations during tea and lunch times.    

 

Poster – Poster presenters are requested to affix their posters at the designated exhibitor’s area on 

Sunday 31 August. Posters should be organised according to the numbers on the poster list (page 

20). It is the responsibility of the presenters to remove their posters before 14:30 on Wednesday 3 

September, as this venue will be used for the Gala Dinner. 

 

Student Evaluations 

Five student prizes will be given for the following categories: (i) Winner and runner-up, 

Honours/Masters student; (ii) Winner and runner-up, PhD student; (iii) Best Poster presentation 

 

Evaluation criteria: 

(1) Slide quality – Is the message conveyed by each slide clear and easily interpreted by the 

audience? Aspects to be considered here are: (i) mount of text per slide; (ii) clarity of figures; 

(iii) quality of images; (iv) appropriate use of visual aids, etc. 

(2) Logical slide sequence – For example: (i) introduction including the research or management 

questions/objectives, (ii) some background information if applicable, (iii) Results or 

management challenges, and (iv) conclusions and/or recommendations. 

(3) Speech projection – This includes quality of speech, visual contact, and use of time. Does the 

presenter speak to the audience or is he/she looking back at the screen? Is the presenter 

audible (manner, tone, volume, speed, and clarity)? 

(4) Relevance of work – The significance or impact of the problem. Is the presenter dealing with 

a topic relevant to the theme of the conference, or wildlife management and conservation in 

general? 

(5) Quality of research/management methodology – Is the research/management methodology 

scientifically up to standard and properly applied: Experimental design – were the 

experiments designed to address the stated objectives and were well planned and 

executed? Conclusions should fit the results, give the implications and propose areas of 

future work. For research presentations this would include statistical analysis while 

management presentation should show that the management approaches and decisions are 

based on sound science. 

(6) Each criterion is scored out of ten. With the follow allocated weights: 1 = 10%; 2 = 15%;  

3= 15%; 4 = 30%; 5 = 30% 
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Sponsorships

 

The Eastern Cape 

Parks & Tourism 

Agency (ECPTA) was 

established in 2010 as a public entity of the Eastern 

Cape Department of Economic Development, 

Environmental Affairs & Tourism. The ECPTA has 

the mandate for facilitating the development of 

tourism in the province and for the development 

and management of provincial protected areas. The 

protected areas managed by the ECPTA include the 

Baviaanskloof (which is included in the Cape Floral 

Region Protected Areas World Heritage Site) and 

the Great Fish River, Tsolwana, Mpofu, Mkambati 

and Dwesa-Cwebe Nature Reserves. The ECPTA’s 

goals are to secure key biodiversity in the province, 

to serve as a catalyst for all dimensions of tourism 

in the province and to establish and maintain an 

efficient and effective institution. Please visit 

www.visiteasterncape.co.za for more information. 

 

 

 The South African Hunters 

and Game Conservation 

Association is by far the 

largest Hunting and 

Conservation Association in 

South Africa, with 37 500 members and 73 

branches. SAHGCA encourages an integrated and 

sensible approach to biodiversity conservation, 

mindful of its role as a cornerstone for economic 

growth and sustainable rural development.  South 

Africa’s wealth of biodiversity resources is a 

common heritage of all South Africans and we need 

to promote its responsible use. SAHGCA has the 

following objectives, amongst others: (1) To 

encourage and promote wildlife conservation  and 

its responsible use  and in so doing, establish 

hunting and conservation as mutually dependent 

and inseparable components of the broader 

conservation landscape in a developing country 

with huge socio-economic challenges; (2) To 

promote and organise  responsible hunting and 

shooting opportunities for its members; and (3) To 

protect and promote the right to responsible and 

legal firearms ownership. For more information 

please visit www.sahunters.co.za. 

 

 

 

The Centre for African 

Conservation Ecology (ACE) 

is a research entity within 

the Faculty of Science, 

NMMU. ACE (formerly 

TERU) was formed in 1991 

and comprises staff and postgraduate students of 

the Botany, Geography and Zoology departments. 

The Vision of ACE is to build its national and 

international recognition as a centre of excellence 

in the fields of ecological and conservation 

research, and postgraduate training, and to expand 

this role in Africa. The Mission of ACE is to develop 

scientific knowledge of the ecology and 

conservation of African ecosystems, especially in 

the Eastern Cape and adjacent regions of high 

biodiversity, which will enable society to make wise 

environmental management decisions. For more 

information please visit www.nmmu.ac.za/ace. 

 

 

The Graham Beck Wines, 

Game Reserve range 

represents the culmination 

of our conservation efforts 

and pioneering approach to 

farming in harmony with 

nature, demonstrating the 

exceptional progress we’ve 

made in sustainable 

viticulture and wine 

production. We are proud to be one of South 

Africa’s leading eco-friendly wine producers. For 

every 1 hectare of land utilized for producing wine 

or stud horse farming on Graham Beck’s estate at 

Robertson, 4 hectares of land are conserved. Our 

Private Nature Reserve in Robertson is the heart of 

our environmental conservation drive. Each wine in 

the Game Reserve range celebrates the unique 

indigenous animal and plant species nurtured 

within this haven of biodiversity.  For every bottle 

of The Game Reserve wines sold a R3 contribution 

is made towards the Wilderness Foundation's 

conservation & education programs throughout 

Africa. For more information please visit 

www.grahambeckwines.com 
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Global Supplies has been at the cutting edge of 

delivering top class products and services to the 

wildlife industry for more than 13 years. As a result 

of this reputation in the industry, its network has 

grown tenfold and still continues to grow! Our 

services include Elephant Immuno-contraception, 

Reserve consultancy and management, Wildlife 

Capture, Translocation as well as the supply of 

various wildlife industry related products. Whilst 

providing cost effective and practical solutions to 

complex wildlife management and research 

objectives, we have developed a deep 

understanding of the industry needs. We pride 

ourselves on delivering excellence in customer 

support as we solve the unique challenges that the 

wildlife industry present us. For more information 

please visit www.globalsupplies.co.za 

 

 

South African National Parks 

(SANParks) manages a 

system of parks which 

represents the indigenous 

fauna, flora, landscapes and 

associated cultural heritage 

of the country. We offer 

visitors an unparalleled diversity of adventure 

tourism opportunities including game viewing, bush 

walks, canoeing and exposure to cultural and 

historical experiences. The mission of SANPark is to 

develop, manage and promote a system of national 

parks that represents biodiversity and heritage 

assets by applying best practice, environmental 

justice, benefit-sharing and sustainable use. For 

more information please visit www.sanparks.co.za 

 

 

Titley Scientific specialises 

in the design and 

manufacture of wildlife 

tracking and bat acoustic monitoring equipment to 

researchers across the world. With over 30 years of 

experience and products being used by researchers 

in more than 100 countries, you can certainly trust 

the reliability and quality of our products and 

services. Please visit www.titley-scientific.com for 

more information. 

 

 

 

 
Adventure Inc. is a South African import and 

distribution company focussed on the outdoor and 

lifestyle market. Buff®, Osprey and Sea to Summit 

feature amongst the many brands we represent. 

Our staff are outdoor enthusiast partaking in 

various activities ranging from hiking, biking, 

running, climbing, paddling and most others and as 

such, actively support initiatives that relate to the 

protection of our wilderness areas in whichever 

way possible. Please visit www.adventureinc.co.za 

for more information. 

 

 

 

Nestled amongst the dunes 

of the Cape Recife Nature 

Reserve, metres from the 

beach and just minutes from 

the city centre & airport lies 

Pine Lodge Resort – Port 

Elizabeth’s most unique accommodation and 

conference venue. From its 3-star Log-Cabin chalets 

and Conference Centre, to the variety of on-site 

activities, Pine Lodge Resort ensures that there is 

something for everyone to enjoy. Sip Cocktails on 

the deck of the Restaurant as you overlook the 

Ocean or lounge around the sparkling pool – the 

choice is yours! Please contact 

Conferences@pinelodge.co.za or 

enquiries@pinelodge.co.za for more information. 

 

 

 

Bushcam Consulting 

provides a professional 

service in respect of all your 

wildlife camera-trapping 

needs. Services include 

advice on camera-traps and 

accessories as well as the 

rental and sale of certain models. In addition we 

run camera-trapping workshops, wildlife surveys 

and unique camera-trapping safaris. Please visit 

www.bushcamconsulting.com or contact Jeremy 

Bolton on jeremy@bushcamconsulting.com.  
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Southern African Wildlife 
Management Association 

The Southern African Wildlife Management Association is an 

independent, non-profit professional body, founded in 1970. The 

Association is involved with the science and management of 

wildlife and other renewable natural resources. SAWMA has a multi-disciplinary base and 

includes disciplines such as wildlife research, ecology, conservation science and animal 

science. SAWMA acts as a forum for interaction between scientists, researchers, wildlife 

managers, students, conservationists, environmentalists, game producers and game farm 

owners. This is achieved through regular newsletters (SAWMA Matters), a scientific journal 

(African Journal of Wildlife Research) and the annual symposium. 

  

 

 
 

 

 
 

 

Online membership registration can be done at the following link: 

http://www.sawma.co.za/wild_member.php 

 

Membership enquiries: SAWMA Secretariat, P.O. Box 217 Bloubergstrand 7436. 

Tel: +27-21-5541297, Fax: 086 672 9882 / +27 21 554 1297; Email: elma@mweb.co.za 

www.sawma.co.za 

Vision: 

SAWMA is dedicated to the conservation and wise management of the wildlife 

resources of southern Africa. 

Primary Objectives: 

 To provide a forum for communication between wildlife managers in southern 

Africa; 

 To encourage research and publish a scientific journal devoted to results of such 

research; 

 To provide a reference and liaison service to members through a regular 

newsletter; 

 To assist in the co-ordination of wildlife research in southern Africa; 

 To provide professional and technical expertise 
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Special Carnivore Issue: Call for Papers 

The Southern African Wildlife Management Association 

(SAWMA) invites research and review paper submissions on 

African carnivores and their ecology, behaviour or 

conservation for publication in a special issue (March 2015) 

of the newly launched African Journal of Wildlife Research.  

Carnivores play key roles in ecosystem functioning 

worldwide. However, many of Africa’s carnivores, even the 

iconic African lion, are under intense pressure and are 

declining at an unexpected rate. In this special issue we aim 

to highlight African carnivores, both large and small with 

papers on aspects of their ecology, behaviour and 

conservation. 

The African Journal of Wildlife Research (previously 

the South African Journal of Wildlife Research) is an ISI ranked, leading peer reviewed 

scientific publication on wildlife management and research in Africa, Arabia and 

Madagascar. With a broad base covering scientific, applied, managerial, methodological and 

sociological issues related to wildlife research, the journal publishes original full-length 

scientific papers, short communications, book reviews as well as reviews on science-based 

research invited by the editor-in-chief. 

We invite participants presenting work on African carnivores at the 2014 SAWMA 

Symposium to submit their papers to this special issue. Submissions of manuscripts can be 

submitted to any of the editors or the SAWMA secretariat Elma Marais (elma@mweb.co.za). 

 

The deadline for submissions is 30 September 2014. All submissions will be reviewed by at 

least 2 reviewers. Please follow our standard instructions to authors available on 

www.sawma.co.za 

 

Editor in Chief: Dan Parker (D.Parker@ru.ac.za) 

 

Guest Editors for carnivore issue: 

Matt Hayward: Bangor University (m.hayward@bangor.ac.uk) 

Michael Somers: University of Pretoria (mjs@up.ac.za) 

Invitation for regular papers: SAWMA does not publish any formal conference 

proceedings. Therefore, all presenters are encouraged to submit their manuscripts for 

publication in The African Journal of Wildlife Research. All manuscripts will be peer 

reviewed. Please follow our standard instructions to authors available at 

www.sawma.co.za. Manuscripts can be submitted to the Editor in Chief, Dan Parker 

(D.Paker@ru.ac.za) and copied to the SAWMA secretariat, Elma Marais 

(elma@mweb.co.za). 
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Exhibitors 

 
 

 

 
 

 

 
 

 

 
 

 

Murray Ralfe (Art display) had a special interest in natural history from an early 

age, and had his first pencil drawing published at age 12 in the magazine Toktokkie. 

After schooling in Port Elizabeth he worked as a display artist at the Port Elizabeth 

museum. In 1994 Murray left the museum to pursue a career in fine-art. Murray and 

his wife, Angela, lived in the Kruger National Park for 9 years, where he acquired an 

understanding of the anatomy and behaviour of his wildlife and botanical subjects. It 

was also during this time that Murray developed skills in digital photography, film and 

film editing. Murray continues to spend a lot of time in the field with large mammals 

and often gets hands on with elephants when they are under sedation while being 

collared. Murray has recently been represented by a gallery in London. Work 

presented at this display includes representational drawings and paintings, in pencil, 

oils, watercolour and acrylic. 

Titley Scientific As the innovators behind AnaBat - a worldwide reference for bat 

detection, we are devoted to the continuous development in bat acoustic monitoring 

technologies. We work closely with experts in the field to bring you the latest 

equipment to facilitate your researches and studies. We offer an extensive range of 

products in different areas catering to your needs: (1) AnaBat Systems - bat acoustic 

monitoring, (2) Asset Tracking - receivers and Yagi antennas; (3) Wildlife Tracking - VHF 

transmitters and telemetry equipment; (4) Wildlife Tracking - cameras and trap alerts. 

Global Supplies Our services include Elephant Immuno-contraception, Reserve 

consultancy and management, Wildlife Capture, Translocation as well as the supply of 

various wildlife industry related products including and not limited to: Pneudart 

Darting Equipment, Sirtrack, Lotek, Biotrack & Vectronic Aerospace Wildlife Tracking 

Solutions, Camera Traps, Fencing, Pharmaceuticals, Wildlife Insurance, Microchips and 

scanners, Eartags, Passive and mass capture equipment, helicopter services, Anti-

poaching equipment and expertise. We also export animals worldwide. 

BushCam Consulting Services include advice on camera-traps and accessories as 

well as the rental and sale of certain models. In addition we run camera-trapping 

workshops, wildlife surveys and unique camera-trapping safaris. 
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Programme at a Glance 

Sunday, 31 August 2014 

16:00 Registration at the Conference Centre [Presenters to load presentations] 

18:00 Meet and greet: New Deck Area at Pine Lodge 

 Welcome address: Graham I. H. Kerley 

Monday, 1 September 2014 

07:00 Breakfast 

07:30 Registration continues [Presenters to load presentations] 

08:00 Presidential Welcome: Louw C. Hoffman 

08:15 Opening address: Bongani Gxilishe 

08:45 Invited speaker: Nomakwezi Mzilikazi 

09:15 General session 

10:15 Tea 

10:45 General session 

11:30 Conflicts around mesocarnivores 

12:45 Lunch 

13:45 Fences and the management of terrestrial wildlife species 

15:15 Tea 

15:45 Fences and the management of terrestrial wildlife species 

16:45 Poster information session 

19:00 Dinner 

Tuesday, 2 September 2014 

07:00 Breakfast 

07:30 Registration continues [Presenters to load presentations] 

08:00 Invited speaker: Jeanetta Selier 

08:30 Biodiversity for Profit – Challenges and Opportunities 

10:15 Tea 

10:45 Adaptive Management: a promising yet elusive concept 

12:30 Lunch 

13:30 Views on renewable energy 

14:45 Tea 

15:15 Emerging wildlife management information for all stakeholders 

16:30 Poster information session 

19:00 Dinner 

Wednesday, 3 September 2014 

07:00 Breakfast 

07:30 Registration continues [Presenters to load presentations] 

08:00 Invited speaker: Mike Knight & Peter Novellie 

08:30 Red list Symposium 

10:15 Tea 

10:45 Emerging wildlife management information for all stakeholders 

12:15 Lunch  

13:15 Emerging wildlife management information for all stakeholders 

14:15 Tea 

15:00 SAWMA Annual General Meeting & election of 2014-2016 council 

18:30 Gala Dinner, prize giving, and closure 

 Invited speaker: Maarten de Wit 
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Invited Speakers 

Nomakwezi (Kwezi) Mzilikazi 

 

Invited speaker: Understanding the value of physiology in conservation 

 

Kwezi is the Head of the Graduate Research Hub, University of Pretoria.  She is also a 

research associate at the Centre for African Conservation Ecology, NMMU.  She obtained 

her PhD in from the University of KwaZulu Natal in 2005 after which she completed a 

postdoctoral fellowship at the Department of Biology in Philipps Universitaet Marburg, 

Germany.  From 2005 – 2012, she lectured at the Department of Zoology in NMMU.  Her 

research interests are in physiological ecology and evolutionary physiology, specifically on 

how physiological traits influence the flow of energy from the environment into living 

organisms and how that energy is ultimately translated into an organism’s fitness.   She has 

authored more than 25 papers in international, peer-reviewed journals and supervised close 

to a dozen Masters and Doctoral students to completion.  She is currently the Honorary 

Secretary for the Zoological Society of Southern Africa and an ambassador scientist for the 

Alexander von Humboldt Foundation.  In 2011, she was named one of the Top 40 under 40 

achievers by the Nelson Mandela Bay Business Chamber.  She is especially passionate about 

mentoring students from previously disadvantaged backgrounds and encouraging them to 

consider careers in the biological sciences.   

 

Jeanetta Selier 

 

Invited speaker: International perspective of “trade” in high value species such as 

elephant, rhino and lion 

 

Jeanetta is a Senior scientist at the South African National Biodiversity Institute, Pretoria in 

the Biodiversity, monitoring and Information division. Jeanetta is currently involved in 

research related to the assessment and revision of CITIES and TOPS (Threatened or 

Protected Species Regulation) species in South Africa. Jeanetta is also currently completing 

her PhD through the School for Life Sciences at the University of Kwa-Zulu Natal focusing on 

the challenges and opportunities of managing large mammals within a transfrontier 

conservation area. Jeanetta has extensive on the ground experience, spending ten years 

based in Mashatu Game Reserve in the North Eastern Tuli Block in Botswana. During this 

time she managed and developed research and education infrastructure and spent time in 

managerial positions related to the commercial eco-tourism ventures in the park. She was a 

member of the team that developed the Collaborative Policy and Planning Framework for 

the management of Elephants in the Greater Mapungubwe Transfrontier Conservation Area 

and currently sits on the Elephant Specialist Advisory Group for South Africa. 
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Invited Speakers 

Mike Knight & Peter Novellie 

 

Invited speaker: Hands-on hands-off: The centre contradictions in wildlife management 

 

Mike trained as a wildlife ecologist, has spent most of his career within South African 

National Parks. This saw him start as a scientific officer based in the southern Kalahari, then 

the regional ecologist for numerous parks, to head of Research for our inland parks, to his 

current position as General Manager for Park Planning & Development. This involves 

expanding the SANParks protected area system based upon best conservation planning 

science. His experience is in large mammal ecology, ecophysiology, park planning & 

conservation planning in Southern & East Africa. He has been involved in rhino conservation 

for the last 20 years. He has been the Chairman of the SADC Rhino Management Group 

(RMG) for the last six years, and from 2011, the Chairman of the IUCN SSC African Rhino 

Specialist Group. He is also a member of the IUCN SSC Antelope Specialist Group, and has 

published extensively.  

 

Peter has a background in large herbivore ecology, particularly the impact of ungulate 

herbivory on vegetation. His current interest is the interface between biodiversity science 

and national policy and legislation. 

 

Maarten de Wit 

 

Dinner speaker 

 

Maarten, a geologist, was born in Holland, went to school and university in Ireland, 

completed a PhD in England, and postdocs in USA, Chile, Europe and Africa. He holds the 

chair of Earth Stewardship Science at the Nelson Mandela Metropolitan University, and is 

Science Director of AEON (www.aeon.org.za). His scientific interests lie in how the Earth 

works (particular in its youthful stage); in global tectonics; the evolution of Africa and 

Gondwana; the origin of continents, life and minerals; and in the economics of natural-

resources and equitable sharing of our global ‘common’, especially through education in 

Earth Stewardship. 
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Programme Schedule 

Sunday 31 August 2014 
16:00 Registration at the Pine Lodge Conference Centre 

18:00 Meet and greet: Pine Lodge 

 Welcome: Graham I. H. Kerley 

 

 

Monday 1 September 2014 
07:30 Registration continues 

08:00 Presidential Welcome: Louw C. Hoffman 

08:15 Opening address: Bongani Gxilishe 

08:45 Invited speaker: Understanding the value of physiology in conservation. 

Nomakwezi Mzilikazi 

General Session 

 Chair – Paul Grobler 

09:15  Physiological flexibility could buffer the effects of climate change. W. Maartin 

Strauss, Robyn S. Hetem, Duncan Mitchell, Shane Maloney, Leith Meyer & Andrea 

Fuller 

09:30 Heterothermy in stressed large mammals: inevitable or implemented? Robyn S. 

Hetem, Shane K. Maloney, Andrea Fuller & Duncan Mitchell 

09:45 The use of stable isotope ecology to assess avian water use in the Kalahari Desert. 

Ben Smit & Andrew E. McKechnie 

10:00 Protecting Important Bird and Biodiversity Areas using Biodiversity Stewardship: 

through government, landowner and NGO partnerships. Daniel Marnewick 

10:15 Tea 

 Chair – Sam Ferreira 

10:45 Multi-scale selection of greenness by a generalist herbivore in high and low 

rainfall African savannas. Thulani Tshabalala, Jason Marshal & Francesca Parrini 

11:00 Changing rainfall leads to contractions in local distribution range, not shifts along 

rainfall gradients? – Heterogeneous savannas. George J. Chirima & Norman 

Owen-Smith 

11:15 Public-private partnerships in protected areas: What happens at the public-

private interface at Marakele National Park? X. Nicholus Funda 

Conflicts around mesocarnivores 

11:30 Determining the direct impact of black-backed jackal (Canis mesomelas) on the 

springbok (Antidorcas marsupialis) population at Maria Moroka Nature Reserve, 

Free State, South Africa. Jenny B. Morwe, Nico L. Avenant & Oriel M. Thekisoe 

11:45 How does land use affect the relative abundance of two mesopredators in the 

Fish-Kowie Corridor, Eastern Cape? Armand D. Kok, Dan M. Parker & Travis W. 

Perry 
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12:00 Assessing the use of predator control measures within the Eastern Cape, South 

Africa. Megan K. Murison & Dan M. Parker 

12:15 Reproductive flexibility contributes to the resilience of black-backed jackal 

populations in the face of anthropogenic mortality. Liaan Minnie, Angela Gaylard 

& Graham I. H. Kerley 

12:30 Dead or alive? Comparing costs and benefits of lethal and non-lethal human-

wildlife conflict mitigation on livestock farms. Jeannine S. McManus, Amy J. 

Dickman, D. Gaynor, Bool. H. Smuts and David W. Macdonald 

12:45 Lunch 

  

Fences and the management of terrestrial wildlife species 

 Chair – Mike Somers 

13:45 Room to move: the spatial ecology of cheetahs before and after a lion re-

introduction. Daniel van de Vyver, Charlene Bissett & Dan M. Parker 

14:00 Cramping my style? the spatial ecology of brown hyaenas on a small, fenced 

reserve. Rebecca J. Welch & Dan M. Parker 

14:15 Evading lions: options for eland (Tragelaphus oryx) in small reserves? Jessica 

Leaver, Craig J. Tambling & Graham I. H. Kerley 

14:30 Demography and space use of a fenced population of African wild dogs (Lycaon 

pictus) in Hluhluwe-iMfolozi Park: implications for metapopulation management. 

David G. Marneweck, Dave J. Druce, Kelly A. Marnewick, Michael J. Somers & Chris 

Kelly 

14:45 Habitat utilisation and food preferences of kudu in the Central Free State. Vivian P. 

Butler, Beanélri B. Janecke & Nico Smit 

15:00 Long-term perspectives reveal differing impacts of elephant on elements of a 

canopy shrub community. Marietjie Landman, David S. Schoeman, Anthony J. Hall-

Martin & Graham I. H. Kerley 

15:15 Tea 

 Chair – Harriet Davies-Mostert 

15:45 Intrinsic and extrinsic factors influencing large African herbivore movements. Jan 

A. Venter, Herbert H. T. Prins, Alla Mashanova, Willem F. de Boer & Rob Slotow 

16:00 Availability of browse to browsing game species and factors that influence 

availability. Beanélri B. Janecke 

16:15 Cheetahs: a flagship for the promotion of permeable fences. Vincent van der 

Merwe & Kelly Marnewick 

16:30 Does competition and facilitation within ungulate communities affect species at 

the population level? Cornelius J. Louw, Riaan Marais & Jason P. Marshall 

16:45 Poster information session 
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Tuesday 2 September 2014 
07:30 Registration continues 

08:00 Invited speaker: International perspective of “trade” in high value species such as 

elephant, rhino and lion. S.A. Jeanetta Selier 

Biodiversity for Profit – Challenges and Opportunities 

 Chair – Nicholus Funda 

08:30 The Public Trust Doctrine: Its importance in safeguarding South Africa's wildlife. 

Andrew Blackmore 

08:45 Sustainability of the biodiversity for profit approach. Lizanne E. J. Nel 

09:00 An overview of biodiversity impacts of intensive wildlife ranching. Ian Rushworth 

09:15 Game ranching: antelope farms or conservation asset? Kelly Marnewick, Grant 

Beverley & Derek van der Merwe 

09:30 Farewell wildlife and welcome to Africa’s domestic game livestock: Is current game 

ranch practice promoting the domestication of African wildlife and what are the 

potential consequences? Frans Radloff 

09:45 Selective and intensive breeding: the genetic implications of breeding for profit. J. 

Paul Grobler & Lizanne Nel 

10:00 Predator and parasite management in wildlife production: the implications for 

biodiversity and sound ecological management. Gerhard H. Verdoorn 

10:15 Tea 

  

Adaptive Management: a promising yet elusive concept 

 Chair – Kelly Marnewick 

10:45 Adaptive management and the problem of implementation paralysis. Christo 

Fabricius 

11:00 From elusive concept to real-world implementation – adaptive management 

beyond the drawing board. Angela Gaylard & Dirk Roux 

11:15 Adaptive management for invasive alien plant management – is it effective? 

Wynand J. Loftus, Christo Fabricius & Llewellyn C. Foxcroft 

11:30 Less is more: modelling adaptive responses to African wild dog management in 

South Africa. Harriet Davies-Mostert, Gus Mills & David Macdonald 

11:45 Using a social learning workshop design to guide learning and collaboration in the 

Garden Route. Bianca Currie 

12:00 Tacit and explicit dimensions of adaptive management. Dirk Roux & Angela 

Gaylard 

12:15 Adaptive management and complexity: finding the right models to address 

contradictions in wildlife management. Peter Novellie & Dirk Roux 

12:30 Lunch 
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Views on renewable energy 

 Chair – Dean Peinke 

13:30 Wind farms threaten mountain vultures in southern Africa. Ian Rushworth & Sonja 

Krüger 

13:45 Understanding the drivers of bat (Chiroptera) activity patterns relevant to wind 

turbines: conflicts between growing energy demands, supply of renewable energy 

and bat conservation. Tiffany E. Bell, Graham I. H. Kerley & Nomakwezi Mzilikazi 

14:00 Bat activity levels in various terrestrial ecoregions of South Africa: implications for 

wind farm developments. Kate MacEwan, Caroline Lötter, Megan Baumgartner, 

Trevor Morgan,  Michael Pierce & Tim Blignaut 

14:15 Managing the impact of wind and solar energy on our birds: lessons learnt. Jon J. 

Smallie 

14:30 Ranging behaviour of Cape vultures (Gyps coprotheres): implications for wind 

turbine placement, Eastern Cape Province, South Africa. Morgan Pfeiffer, Jan 

Venter & Colleen Downs 

14:45 Tea 

  

Emerging wildlife management information for all stakeholders 

 Chair – Louw Hoffman 

15:15 Fenced and fragmented: Genetic assessment and management recommendations 

for improved conservation value of lions (Panthera leo) on small reserves in South 

Africa. Susan M. Miller, Cindy K. Harper, Paulette Bloomer, Jennifer Hofmeyr & 

Paul J. Funston 

15:30 Monitoring interactions between predators – the case for robust methods. Matt 

W. Hayward 

15:45 What have we learnt from introducing lions? Craig J. Tambling, Sam M. Ferreira & 

Graham I. H. Kerley 

16:00 Trapping the elusive cat: using intensive camera trapping to estimate cheetah 

density in the Northern Tuli Game Reserve, Botswana. Aliénor Brassine & Dan M. 

Parker 

16:15 When should lion diseases matter? Sam M. Ferreira 

16:30 Poster information session 
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Wednesday, 3 September 2014 

07:30 Registration continues 

08:00 Invited speaker: Hands-on hands-off: The centre contradictions in wildlife 

management. Mike M. Knight & Peter Novellie 

Thematic Session: Red list Symposium 

 Chair – Frans Radloff 

08:30 Making the Red List work for both researchers and practitioners. Matthew F. Child, 

Harriet Davies-Mostert, Tali Hoffman & Domitilla Raimondo 

08:45 The messy nature of mammal data management: how MammalMAP can serve as 

an integrated mammal data platform. Tali Hoffman, Robert Millar, Les Underhill & 

Matthew F. Child 

09:00 Wildlife ranching: the (not so) wild frontier? Andrew Taylor, Matthew F. Child & 

Harriet Davies-Mostert 

09:15 Bontebok conservation: reconciling the Red List with reality. Coral Birss, Ernst 

Baard & Matthew F. Child 

09:30 The role of wild and managed populations in Red List assessments: the case of 

South Africa’s lions. Susan M. Miller, Paul J .Funston & Matthew F. Child 

09:45 Science-based management of mammals: how Red Lists do and do not influence 

national regulations. Michèle F. Pfab, S.A. Jeanetta Selier & Zwelakhe Zondi 

10:00 Taking National Red Lists into the rest of Africa. Harriet Davies-Mostert & Matthew 

F. Child 

10:15 Tea 

  

Emerging wildlife management information for all stakeholders 

 Chair - Pieter Nel 

10:45 The impact of elephants on treefall and coarse woody debris in Kuzuko, Eastern 

Cape. Nokubonga Mgqatsa, Joris P. G. M. Cromsigt & Graham I. H. Kerley 

11:00 Changes in dietary resource use by elephants due to changes in resource 

availability in the Addo Elephant National Park, South Africa. Jana du Toit, 

Marietjie Landman & Graham I. H. Kerley 

11:15 Can buffaloes combat thatch grass and create grazing lawns? Yolanda Pretorius 

11:30 The radical challenge of illegal hunting on privately owned wildlife ranches. Tariro 

Kamuti 

11:45 Development of a decision support system (Suitability index) for the introduction 

of game species. Marnus Smit, Nico Smit & Johan du Preez 

12:00 Historical accounts separate the quagga and the plains zebra. Graham I. H. Kerley 

& André F. Boshoff 

12:15 Lunch 
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Emerging wildlife management information for all stakeholders 

 Chair – Dan Parker 

13:15 Baboon management on the Cape Peninsula. Phil R. K. Richardson, Julia Wood, 

Elzette Jordan, Nick S. D Shaw, Sieglinde C. Rode, Cornelius J. de Jager, Robyn E. 

Khoury 

13:30 Black rhinoceros dispersal behaviour. Dean Peinke, Brad Fike, Zimasa Gibisela, 

Gavin Shaw & Cathy Dreyer 

13:45 Establishing a genetic database and molecular methods for the identification of 

wildlife species in South Africa: applications to food control, illegal trade 

monitoring and conservation. Donna-Mareè Cawthorn & Louw C. Hoffman 

14:00 Using conservation evidence to make mammal management more effective. 

Harriet T. Davies-Mostert & Matthew F. Child 

14:15 Tea 

15:00 SAWMA AGM & election of 2014-2016 council 

18:30 Gala Dinner, prize giving, and closure 

 Dinner speaker: Maarten de Wit 
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Poster List 

  General 

1 An ecological study of Kinixys zombensis Hewitt, 1931 (Testudinidae) in the Enseleni 

Nature Reserve, KwaZulu-Natal, South Africa. Kyle J. Lloyd & Dan M. Parker 

2 Seasonality and habitat type: How are impala herd sizes and demographics affected? 

Alexandra Norman & Dan M. Parker 

3 Using stable isotopes to gain insights into vervet monkey-human interactions in South 

Africa. James E. Loudon, J. Paul Grobler, Trudy R. Turner, Kimberly Moyer & Matt 

Sponheimer 

4 Movement patterns of the black rhinoceros Diceros bicornis minor in the Great Fish 

River Nature Reserve. Ross-Lynne Weston, Marietjie Landman, Dean Pienke, Ben Smit 

& Graham I. H. Kerley 

5 The spatial distribution of chacma baboons in Nature’s Valley in relation to human-

baboon conflict. Michelle Blanckenberg & Dan M. Parker 

6 The breeding cycle of male warthogs in Addo Elephant National Park. Elzane Fouche & 

Gideon Rossouw 

7 Changes in behavioural and physiological parameters in Blue Wildebeest 

(Connochaetes taurinus) due to tranquilization with a long-acting neuroleptic. Liesel L. 

Laubscher,  Louw C. Hoffman, Neville I. Pitts & Cobus P. Raath 

8 Molecular identification of walking catfish Clarias batrachus in a hatchery population 

of African catfish Clarias gariepinus in South Africa. J. Paul Grobler, Sinobongo 

Ndyogolo, James Barasa, Romulus Abila, Hesmarie Bindeman & Andre F. J. Schlemmer 

9 Distribution, population density and home range size in Eastern Cape samango 

monkeys (Cercopithecus mitis labiatus). Vusumzi Martins, Fabien G.S. Genin & Judith 

C. Masters 

  Conflicts around mesocarnivores 

10 Mitigation of livestock predation while conserving biological diversity in the succulent 

Karoo. Kristine J. Teichman, Bogdan Cristescu, Quinton Martins, Heidi Hawkins, Justin 

O’Riain & Chris T. Darimont 

11 Can black-backed jackal regulate invasive warthog through neonatal predation? 

Amarein Gerber, Craig J. Tambling & Graham I.H. Kerley 

12 The Diet of Brown Hyaena (Hyaena brunnea) in Shamwari Game Reserve, Eastern 

Cape. Konrad Muller & Kerry Slater 
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  Fences and the management of terrestrial wildlife species 

13 Elephant impact on trees 20 years after their introduction onto a small fenced game 

reserve. Tamara Eggeling & Yolanda Pretorius 

  Emerging wildlife management information for all stakeholders 

14 GrowLS: A model for predicting lion (Panthera leo) population growth on small 

reserves. Susan M. Miller, Craig J. Tambling & Paul J. Funston 

15 Can agriculture and wildlife co-exist? Human-wildlife conflicts around wetlands in the 

Lower Zambezi-Mana Pools Transfrontier Conservation Area, mid-Zambezi Valley, 

Zimbabwe. Steven Matema, Catharina H. A. M. Eilers, Akke van der Zijpp & Ken E. 

Giller 

16 Spatial co-occurrence of three sympatric carnivores: the role of agricultural 

landscapes in carnivore conservation. Lucas Rutina & Kefentse Mogwera 

17 Patterns in stewardship and protected area mechanisms in the Olifants River 

Catchment. Crystal J. Coetzer, Graham I. H. Kerley & Stephen Holness 

18 Resource partitioning and niche separation amongst large grazing herbivores. Skye C. 

Lodge 

19 Conservation implications of rodent pest management in different agricultural 

matrices. Mark Keith, Lesley N. Nembudani, Frikkie Kirsten, Emil von Maltitz, Peter J. 

Taylor & Lourens H. Swanepoel 

20 Trophic overlap between three semi-aquatic carnivores in a Bankenveld ecotone 

reserve. Elréze Scott, Sonica Grünschloss & Michael J. Somers 

21 Manipulating surface water availability to manage elephant impacts: testing the role 

of waterhole size. Marietjie Landman, Diane le Gouvello & Graham I. H. Kerley 

  Biodiversity consequences of game ranch practices 

22 Caught on camera: Mammal diversity in the Fish-Kowie Corridor. Cayley A. Hunter, 

Armand D. Kok, Dan M. Parker 
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Paper Presentations 

Monday 1 September 2014 
General Session 

Understanding the value of physiology in conservation 
 

Nomakwezi Mzilikazi
1,2

 
1 

Centre for African Conservation Ecology, Department of Zoology, Port Elizabeth, South Africa 
2
 Department of Research and Innovation Support, University of Pretoria, South Africa 

 
Presenter: Nomakwezi Mzilikazi, Department of Research and Innovation Support, University of Pretoria, 

South Africa, (012) 420 6851, kwezi.mzilikazi@up.ac.za 
 

In their inaugural paper in the journal Conservation Physiology, Cooke et al. (2013) defined conservation 
physiology as “an integrative scientific discipline applying physiological concepts, tools, and knowledge to 
characterizing biological diversity and its ecological implications; understanding and predicting how organisms, 
populations, and ecosystems respond to environmental change and stressors; and solving conservation 
problems across the broad range of taxa (i.e. including microbes, plants, and animals)”.  In this presentation, a 
range of case studies from South Africa and elsewhere which demonstrate the use of physiological tools to 
predict how organisms will respond to environmental change will be discussed.  Particular emphasis will be 
placed on how the inherently mechanistic nature of physiology can contribute in the formulation of mitigation 
strategies in the face of contemporary challenges facing South Africa, such as fracking. 
 

 
Physiological flexibility could buffer the effects of climate change 

 
W. Maartin Strauss

1,2
, Robyn S. Hetem

1
, Duncan Mitchell

1
, Shane Maloney

1,3
, Leith Meyer

1,4
 & Andrea Fuller

1
 

1 
Wildlife Conservation Physiology, School of Physiology, University of the Witwatersrand, South Africa 

2 
Department of Environmental Sciences, University of South Africa, South Africa 

3 
School of Anatomy, Physiology and Human Biology, University of Western Australia, Perth, Australia 

4
Department of Paraclinical Science, Onderstepoort, University of Pretoria, South Africa

 

  
Presenter: W. Maartin Strauss, Department of Environmental Sciences, University of South Africa Science 

Campus, Private Bag X6, Florida, 1710, (011) 471 2163, strauwm@unisa.ac.za 
 

Phenotypically, species can change phenology, move, or adapt to anthropogenic climate change.  While 
changes in the first two responses are well-documented, adaptation potential isn’t, particularly not in large 
mammals. One adaptation that could potentially benefit artiodactyls in the face of climate change is selective 
brain cooling. To determine if selective brain cooling, an important water conservation mechanism in 
artiodactyls, differs between free-living artiodactyls with varying water dependencies, we implanted 
temperature-sensitive tags to measure brain and carotid temperatures in gemsbok, red hartebeest and blue 
wildebeest. Using GLMM’s we investigated the effects that carotid, brain and black globe temperatures, and 
species had on selective brain cooling attributes. Mean daily carotid and brain temperatures had significant 
opposing effects on mean daily magnitude of selective brain cooling (carotid: z=7.94, P<0.001, brain: z=-7.32, 
P<0.001) and mean daily frequency of selective brain cooling use (carotid: z=14.09, P<0.001, brain: z=-11.75, 
P<0.001). Maximum magnitude of daily selective brain cooling increased with maximum daily carotid blood 
temperature (z=10.76, P<0.001), and decreased with increasing maximum daily brain temperature (z=-6.65, 
P<0.001). Neither daily black globe temperature nor species had any effect on selective brain cooling 
attributes. In their natural habitat, with access to drinking water, our study species expressed similar selective 
brain cooling capabilities. Indeed, variability in selective brain cooling was greater within than between 
species. The observed physiological flexibility suggests that individuals with greater selective brain cooling 
capacity may have a selective advantage under the hot and dry conditions predicted for many arid-zones 
under future climate change scenarios.  
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Heterothermy in stressed large mammals: inevitable or implemented? 
 

Robyn S. Hetem
1
, Shane K. Maloney

1,2
, Andrea Fuller

1
 & Duncan Mitchell

1
 

1
 Brain Function Research Group, School of Physiology, University of the Witwatersrand, Johannesburg, South 

Africa 
 
2 

Physiology, School of Biomedical and Chemical Science, University of Western Australia, Perth, Australia 
 

Presenter: Robyn Hetem, School of Physiology, University of the Witwatersrand, 7 York Rd, Parktown 2193, 
(011) 717 2163, robyn.hetem@wits.ac.za  

 
Advances in biologging techniques over the past 10 – 15 years have allowed for the remote and continuous 
measurement of body temperatures in free-living mammals. While there is an abundance of literature on 
heterothermy in small mammals, fewer studies have investigated the daily variability of body core 
temperature in larger mammals. Here we review measures of heterothermy and the factors that influence 
heterothermy in large mammals in their natural habitats. The mean 24h body core temperatures for 18 
species of large mammals (> 10kg) decreased by ~1.2°C for each ten-fold increase in body mass, a relationship 
that remained significant following phylogenetic correction. The degree of heterothermy, as measured by the 
24h amplitude of body core temperature rhythm, appeared to be driven primarily by energy and water 
limitations. When faced with the competing demands of osmoregulation, energy acquisition and water or 
energy use for thermoregulation, large mammals appear to relax the precision of thermoregulation thereby 
conserving body water and energy. But that relaxation may entail a cost in that an animal moves closer to its 
thermal limits for performance. The maintenance of homoeothermic endothermy therefore appears only in 
large mammals that are well nourished, hydrated, and not energetically compromised. As such, we propose 
that the 24h amplitude of body core temperature rhythm provides a useful index of stress experienced by a 
free-living large mammal and may predict the performance of an animal. 
 

 
The use of stable isotope ecology to assess avian water use in the Kalahari Desert 

 
Ben Smit

1,2
 & Andrew E. McKechnie

1
 

1 
DST/NRF Centre of Excellence at the Percy FitzPatrick Institute, Department of Zoology and Entomology, 

University of Pretoria South Africa 
2 

Centre for African Conservation Ecology, Department of Zoology, Nelson Mandela Metropolitan University, 
South Africa 

 
Presenter: Ben Smit, Centre for African Conservation Ecology, Department of Zoology, Nelson Mandela 

Metropolitan University, P.O. Box 77000, Port Elizabeth 6031, South Africa. (041) 504 2421, 
smitbe@gmail.com  

 
Water acquisition comprises an important daily activity for birds in arid habitats. Birds face a trade-off 
between travelling long distances to isolated free-standing water sources at the cost of elevated energy 
expenditure and predation risk. Alternatively, birds can obtain most of their water by foraging for food with 
high water content, but potentially face reduced foraging success on hot days that could result in mismatches 
between water demand and intake. We investigated the dependency of avian species on artificial free-
standing water sources by 1) conducting observations at waterholes and 2) using deuterium-enriched water to 
trace spatial water use during summer 2011, at Tswalu Kalahari Reserve (TKR), South Africa. More than 50 % of 
the avian community at TKR was never observed to drink. We found that the majority of species visiting 
waterholes were granivorous and only a few were daily drinkers. Blood samples from 42 species revealed that 
only 11 species showed evidence of drinking at the waterhole, based in the stable hydrogen isotope ratios of 
their body water. These findings illustrate how the two methods employed in this study could provide 
different, but complementary, data on the relative value of a water source to the avian community. These data 
reveal that artificial waterholes are vital for only a few species (granivores) in the Kalahari Desert, and that the 
majority of resident species (insectivores) are independent of drinking water. This study highlights the 
potential impacts of water provisioning (generally intended for larger animals) in arid systems on non-target 
species. 
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Protecting Important Bird and Biodiversity Areas using Biodiversity Stewardship: through government, 
landowner and NGO partnerships 

 
Daniel Marnewick

1
 

1
 BirdLife South Africa, Important Bird and Biodiversity Areas Programme, Johannesburg, South Africa 

 
Presenter: Daniel Marnewick, Manager: Important Bird Areas, BirdLife South Africa, Lewis House, 239 Barkston 

Dr, Blairgowrie, South Africa 2125 
(011) 789 1122 / (082) 772 4432, daniel.marnewick@birdlife.org.za  

 
The Important Bird and Biodiversity Areas Programme is an international programme implemented by over 
100 BirdLife country partners. Important Bird and Biodiversity Areas (IBAs) are sites of global significance for 
the long term conservation of priority bird species, as well as other associated biodiversity and ecological 
services. Around 50% of these sites are unprotected. Developing countries have limited resources to invest in 
protected area expansion, or to structure sustainable governance of these sites. Of South Africa’s 122 IBAs, 
less than 40% is legally protected. Assessments of the IBA network shows that formally protected IBAs are in a 
better state than unprotected IBAs. 

Through voluntary legal agreements with landowners, Biodiversity Stewardship provides an 
alternative, cost effective conservation tool for securing biodiversity, promoting the sustainable management 
of natural resources and expanding the protected area network outside of state-owned national parks and 
nature reserves.  

In collaboration with provincial conservation agencies/departments and partner environmental 
organisations, for the past three years BirdLife South Africa has engaged landowners towards declaring around 
100 000 ha of Protected Environments in three priority IBAs.  

While formal protection has shown improved management of sites, Biodiversity Stewardship is a 
relatively new model which over the next few years will stand the test of improving biodiversity conservation. 
Nonetheless, these declarations through Biodiversity Stewardship can potentially meaningfully contribute 
towards conserving grasslands, wetlands and estuaries, whilst maintaining livelihoods from livestock farming, 
agriculture and tourism; ensuring food and water security. They are visionary and will go down in South 
Africa’s history as a true representation of inspired good governance. 

 

 
Multi-scale selection of greenness by a generalist herbivore in high and low rainfall African savannas 

 
Thulani Tshabalala

1
, Jason Marshal

1
 & Francesca Parrini

1 

1
 Centre for African Ecology, School of Animal, Plant and Environmental Sciences, University of the 

Witwatersrand, South Africa 
 

Presenter: Thulani Tshabalala, School of Animal, Plant and Environmental Sciences, University of the 
Witwatersrand, Private Bag 3, WITS 2050, South Africa, (011) 717 6445, tshabalala@gmail.com 

 
Herbivores face the challenge in securing adequate nutrition from spatially and temporarily variable forage 
and herbivores responses to this variability affect their distribution. In this study we investigated habitat 
selection by nyala (Tragelaphus angasii) herds in Hluhluwe-iMfolozi Park faced with contrasting resource levels 
caused by a gradient in rainfall. Seasonal resource selection by nyala herds was assessed by K-select analysis 
within seasonal and 16-day home ranges.  We investigated the role of normalised difference vegetation index 
(NDVI) as a proxy of quality and quantity of forage across the landscape as well as slope, elevation, distance to 
roads and rivers and vegetation type to explain habitat use by nyala herds. Herds in the high-rainfall section 
had access to areas with higher NDVI than herds in the low rainfall section. However, herds in the high-rainfall 
section showed no selection for greenness at the two measured scales. In contrast, herds in the low-rainfall 
section selected for areas within the seasonal home range in the dry season and within the 16-day home range 
in the wet season. Such a pattern could arise if abundant rainfall produces an abundance of green vegetation, 
such that nyala do not need to be selective to meet their nutritional requirements.  Likewise, in low-rainfall 
environments with more limited forage, stronger selection of more scarce green patches are necessary for 
nyala to find sufficient nutrition. 
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Changing rainfall leads to contractions in local distribution range, not shifts along rainfall gradients? – 
Heterogeneous savannas 

 
George J. Chirima

1,2
 & Norman Owen-Smith

2 

1
The Agricultural Research Council, ARC-ISCW GeoInformation, Pretoria, South Africa 

2
Centre for African Ecology, School of Animal, Plant and Environmental Sciences, University of the 

Witwatersrand, South Africa 
 

Presenter: George J. Chirima, Agricultural Research Council, ARC-ISCW Geoinformation Sciences, 600 
Belvedere, Pretoria 0001, South Africa, (012) 310 2672, chirimaj@arc.agric.za 

 
Global warming is associated with range shifts towards higher latitudes or elevations for several taxa. Less 
documented are range shifts related to rainfall distribution changes both amount and seasonal components 
affecting vegetation composition and production, and hence available forage. At margins of the geographic 
range, distribution shifts are complex. Species disappear from less suitable habitats while persisting where 
conditions remain favourable. Our aim was to assess if distributional changes of sable, roan, and tsessebe in 
Kruger Park followed a particular gradient. We modelled changes in distributions applying Local Convex Hull 
techniques with animal location records from aerial counts (1977–1997), and locations from radio-tracking 
sable herds in two regions (2001-2007). We modelled range change as a function of temperature (minimum 
and maximum), summer and winter rainfall including NDVI over a 20 year period. Findings indicate an 
expansion of the respective ranges during high rainfall years through the 1970s, followed by stabilization, then 
progressive contractions after 1987. These changes were closely related to rainfall and NDVI (wet and dry 
season components). After 1987, herds survived in localities where NDVI was higher than surroundings. Range 
shifts up a rainfall gradient did not occur. Roan and tsessebe became locally extirpated in areas of less forage. 
Small sable herds persisted as discrete remnants in their formerly wider distribution. Absences of direct 
relationships with rainfall gradients suggest additional factors contributed to range contractions. It remains 
uncertain whether a regime shift in habitat conditions following persistent El Nino conditions through 1982-
1995, is precluding recolonizing previous areas. 
 

 
Public-private partnerships in protected areas: What happens at the public-private interface at Marakele 

National Park?   
 

X. Nicholus Funda
1
 

1
 Tshwane University of Technology, Pretoria 

 
Presenter: Nicholus Funda, Tshwane University of Technology, Private Bag X680, Pretoria, 0001.  

(012 )382 3517, fundaxn@tut.ac.za 
 
In 2000, South African National Parks signed a Contractual Agreement with Marakele Park Pty Ltd to create a 
Marakele National Park that is ecologically and economically viable. This agreement culminated in the 
formation of a public-private partnership at Marakele National Park. The park became a common–pool 
resource for both public and private sectors.  The aim of the paper was to investigate the interaction between 
public and private sector under the public-private partnership banner. A mixed method approach revealed 
that there are different variables that influenced the relationships between the partners. Biophysical 
landscape, values, governance institutions and the users are some of these variables. As these variables 
interacted, paradigms emerged which in turn influenced the public-private partnership outcomes. The public-
private partnership at Marakele National Park can be concluded as integrating ecological, economic and social 
systems. Public-private partnerships are at their infancy stages in protected area management and there is 
scope for further research.  
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Conflicts around mesocarnivores 
Determining the direct impact of black-backed jackal (Canis mesomelas) on the springbok (Antidorcas 

marsupialis) population at Maria Moroka Nature Reserve, Free State, South Africa 
 

Jenny, B. Morwe
1,2

, Nico L. Avenant
3
 & Oriel M. Thekisoe

1
 

¹ Department of Zoology and Entomology, University of the Free State, Qwaqwa Campus, Phuthaditjhaba, 
South Africa 

² Department of Economic Development, Tourism & Environmental Affairs, Free State, Bloemfontein, South 
Africa 

³ Department of Mammalogy, National Museum, and Centre for Environmental Management, University of the 
Free State, Bloemfontein, South Africa 

 
Presenter: Jenny Morwe, Department of Economic Development, Tourism & Environmental Affairs, Free State, 

Bloemfontein, (051) 400 4774, morweb@detea.fs.gov.za 
 
The aspect of feeding ecology of carnivores is an integral part in understanding their role in the ecosystem and 
how they affect their prey species. Scat analysis was used to investigate the predation impact of black-backed 
jackal on the springbok population inside a formal protected area, surrounded by cattle and small stock farms. 
The six main prey groups identified from 322 scats were mice, springhare, antelope (c. 98% of which was 
springbok), hare, small carnivores and fruit. Rodents (mice mean monthly percentage occurrence = 36%, 
springhare 31%) were found the most frequently, followed by antelope (springbok 22% Occ; Blesbuck 0.51%). 
The other main prey item group was small carnivores, contributing 8% occurrence. Hares and fruit, but also 
birds and invertebrates, were taken sporadically; no stock remains were found in the scats. Much similar 
results were obtained when volumetric contributions were calculated, resulting in mice (33% Vol; Importance 
Value, IV = 15.2), springhare (30% Vol; IV = 11.9) and antelope (24% Vol; IV = 10.0) being the most important 
prey items. Small carnivores (8% Vol) had an Importance Value of 1.2, and all other prey groups scored less 
than 0.4 IV. The wide variety of prey used, together with their monthly fluctuations (coupled to availability), 
indicated the black-backed jackal’s opportunistic feeding behaviour in the study area. The results also 
confirmed that black-backed jackal does utilize springbok as a major prey source, and that this usage peaked 
during two periods when the springbok lamb at Maria Moroka Nature Reserve. 
 

 
How does land use affect the relative abundance of two mesopredators in the Fish-Kowie Corridor, Eastern 

Cape? 
 

Armand D. Kok
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Presenter: Armand D. Kok, Wildlife and Reserve Management Research Group, Department of Zoology and 
Entomology, Rhodes University, PO Box 94, Grahamstown 6140, (082) 576 2782, armandkok@gmail.com 

 
Livestock pastoralism and game ranching are two of the dominant land use types in the Fish-Kowie Corridor, 
Eastern Cape and conflict between humans and mesocarnivores is widespread. In this study, we used 12 
spatially explicit (3 x 3) trail camera grids (3600ha), to assess the relative abundance indices (RAI) of two 
common predators; black-backed jackals (Canis mesomelas) and caracals (Caracal caracal). Camera grids were 
equally distributed across the two land use types. Over 19121 trap nights, 726 photographs of black-backed 
jackals and 81 photographs of caracals were taken. The RAI of jackals was significantly higher on game ranches 
than livestock farms. In contrast, the RAI of caracals was similar on the two land use types.  While the two 
mesopredators are actively removed by managers on both land-use types, removal rates are higher on 
livestock farms than game ranches. Thus, monogamous, pair-bonded black-backed jackals may be more 
sensitive to the effects of predator control than solitary caracals. The merits of predator removal as a conflict 
mitigation strategy are discussed. 
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Black-backed jackals (Canis mesomelas) and caracals (Caracal caracal) are the most commonly implicated 
mesopredators when it comes to apportioning blame for stock loss in South Africa. In order to reduce such 
stock loss, a variety of control methods (both lethal and non-lethal) are used by farmers. Our study aimed to 
assess the perceived effectiveness of predator control techniques amongst farmers in the Eastern Cape, South 
Africa. Structured questionnaire interviews (n = 63) were used to assess respondent perceptions towards 
predator control and to generate a control index; a proportional measure of the extent of lethal and/or non-
lethal predator control by a respondent. The majority (63 %) of respondents used lethal control methods, with 
the most popular being calling and shooting. By contrast, only 23 of respondents utilised non-lethal techniques 
only - electric fencing being the most popular. The control index was not influenced by factors such as property 
size, land-use type or the number of stock lost which suggests that mesopredators are likely viewed a 
significant risk regardless of conflict levels. Overall, 4 118 head of livestock were reportedly lost by 
respondents in the year preceding our interviews, and a total of 687 black-backed jackals and 405 caracals 
were removed over the same period. Clearly, lethal methods are preferred and used more widely for 
mesopredator control regardless of actual conflict with these predators. As such, the removal of 
mesopredators may be seen to be future risk management by farmers within the Eastern Cape.  
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Human-carnivore conflict is globally contentious, and leads to threats to carnivores. In South Africa, carnivore 
persecution escalated during the expansion of pastoralism and the introduction of modern technology. 
Consequently most large carnivores have been extirpated from much of their historic ranges (e.g. lion, hyaena, 
and leopard); yet black-backed jackals (Canis mesomelas) persist despite concerted control efforts. This begs 
the question; why do jackals survive when other predators have been extirpated? Jackals are the dominant 
predator of livestock, causing financial losses reputed to be in excess of R1.2 billion per year. Thus, many 
managers still kill jackals to reduce densities, and presumably livestock mortality. Anthropogenic mortality may 
result in several life-history, behavioural and ecological shifts of targeted species – including reproduction. As 
yet, the effects of anthropogenic mortality on jackal populations have not been fully investigated. Here, we 
compared demographic and reproductive parameters of jackal populations between areas differing in the 
intensity of control (farms – continuous management; reserves – intermitted management). As hypothesised, 
the age structure differed between treatments, with farm populations being dominated by young dispersing 
individuals. In addition, a higher proportion of jackals on farms become pregnant at younger ages. Contrary to 
expectations, reserves have significantly larger average litter sizes, which may reflect the older age of the 
breeding females. This reproductive flexibility, in conjunction with a generalist diet, behavioural flexibility, and 
a pre-adaptation to apex predators, may contribute to the persistence of jackals in the face of anthropogenic 
mortality, where all other large carnivores have succumbed. 
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Livestock depredation has major conservation and agronomic issues; it drives carnivore killings and can be 
costly for farmers. Lethal control measures are easily available, reportedly perceived to be cheaper, and more 
practical and effective than non-lethal methods. However, the costs and efficacy of the two approaches have 
rarely been formally compared. We conducted a 3-year study on 11 South African livestock farms, examining 
costs and benefits of lethal and non-lethal conflict mitigation methods. Farmers used existing lethal control in 
the first year, switching to livestock guarding dogs Canis familiaris, alpacas Lama pacos, or livestock protection 
collars for the following two years. During the lethal control year, running costs averaged US$3.30/head of 
stock, while depredation cost US$20.11/head. In the first year of non-lethal control, implementation and 
running costs combined were similar to lethal control (US$3.08/head). However depredation declined by 
69.3% to US$6.52/head on average. In the second non-lethal year, running costs (US$0.43/head) were 
significantly lower than previous years, and depredation costs decreased further, to US$5.49/head; a 
difference of 72.7% and 15.8% compared to the lethal and first non-lethal years respectively. Assuming that 
depredation would otherwise have remained at the same level as during the lethal year, during the first non-
lethal year farmers saved US$2.11 in avoided depredation for every $1 spent. During the second non-lethal 
year, this profit: loss ratio increased to US$5.36:US$1. Our results suggest that non-lethal methods of conflict 
mitigation can reduce depredation and be economically advantageous compared to lethal predator control. 
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In South Africa, cheetahs (Acinonyx jubatus) and lions (Panthera leo) are generally restricted to fenced 
protected areas and both species are managed using a meta-population approach. Lions are considered to be 
superior predators and are believed to increase cheetah mortality and alter cheetah behaviour by forcing them 
to use less productive habitats. These effects are apparently exacerbated within fenced systems. We collected 
spatial data from four female cheetahs fitted with satellite collars in Mountain Zebra National Park before and 
after the re-introduction of lions to assess whether cheetah space use was negatively affected by the presence 
of lions. There was no significant difference in cheetah home range sizes before and after the lions were re-
introduced. However, cheetahs used areas with greater woody cover after the lion re-introduction. These 
areas corresponded to the ones that kudu (Tragelaphus strepsiceros) moved into following the release of the 
lions. Interestingly, kudu were the preferred prey of both lions and cheetahs. Thus, cheetahs do not seem to 
be spatially displaced (i.e. forced to use inferior habitats) in this fenced system. However, such a finding may 
simply be an artefact of the very small (n = 3) re-introduced lion population, which lowered encounter rate 
and/or the necessity for cheetahs to actively avoid lions spatially. Nevertheless, our work supports the recent 
finding that cheetahs are able to co-exist with lions in fenced systems and this has important, positive 
conservation implications for both species.  
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The Eastern Cape of South Africa has recently seen the establishment of many small, fenced game reserves. 
These reserves have reintroduced many of the larger indigenous wildlife that had been extirpated by the early 
20

th
 century. Brown hyaenas (Hyaena brunnea) are one of the large carnivore species that have been 

reintroduced. As these animals have predominantly been studied in more open, arid systems, research in the 
Thicket biome is essential for their conservation and management. We used satellite/GPS collars (n = 3) and 
intensive camera trapping (1 camera/4km

2
) to assess the use of space by brown hyaenas on Kwandwe Private 

Game Reserve. Home range sizes varied between 42km
2 

and 80km
2
, and were considerably smaller than all 

previous home range estimates for brown hyaenas. This may simply be an artefact of Kwandwe being fenced 
or it could suggest that intensively managed reserves in the Thicket biome provide brown hyaenas with 
sufficient resources such that they do not need to range widely.  In addition, resource selection was not 
predictable and varied at the individual level, indicating that brown hyaenas are able to successfully use a 
range of habitat features. Thus, fenced reserves within the Thicket biome, which have an established large 
predator guild, may facilitate brown hyaena conservation. However, post-release monitoring is vital as brown 
hyaena numbers may increase rapidly if sufficient resources are available. Such un-checked population 
increases could ultimately result in elevated levels of human-predator conflict if brown hyaenas are able to 
disperse out of these game reserves. 
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Avoidance behaviour, wherein prey seek to spatially and temporally reduce the probability of encountering a 
predator, is an important anti-predatory mechanism.  With little investment in other anti-predatory defences, 
landscape level spatial avoidance may be an important anti-predatory mechanism allowing common eland 
(Tragelaphus oryx) to co-exist with large predators. In small reserves, such avoidance mechanisms are 
compromised, such that a break-down in anti-predatory responses increases eland vulnerability to predation, 
as seen in recent cases of eland population crashes following lion reintroductions into small, closed systems. 
We investigate eland responses to lion presence in the Nyathi Section (14 000 ha) of Addo Elephant National 
Park (AENP) and Mountain Zebra National Park (MZNP) (28 000 ha) in the Eastern Cape, South Africa. Three 
lion (entire population) and three female eland (representative of the breeding population) were collared with 
GPS-Satellite collars in each reserve such that spatial and temporal interactions could be assessed.  Range 
overlap of lion and eland differed at two temporal scales, with extensive overlap over the entire period but 
limited overlap at a monthly scale. Similarly, at a fine spatial scale eland avoided areas with higher predation 
risk. Eland behaviour observed at the two study sites indicates that spatial avoidance of lion-use areas at a 
finer-temporal scale is an important anti-predatory response. Given the low lion densities at both study sites, 
eland herds successfully reduced space-use overlap with lion on a monthly temporal scale however this 
behaviour could be compromised at higher lion densities. 
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The African wild dog (Lycaon pictus) population in northern KwaZulu-Natal has increased steadily over the past 
decade due mainly to a managed metapopulation approach which aims to increase the number of wild dogs in 
South Africa. In the fenced Hluhluwe-iMfolozi Park (HiP), concerns are of an unsustainably large number of 
wild dogs utilising the whole of HiP with negative effects on the ungulate population. In this study, we 
assessed the demographics over the past decade and current space use by wild dog packs in HiP. Packs (n=6) 
were fitted with satellite collars to characterise seasonal changes in home range size, use and overlap and 
correlated to abiotic factors and demographics. Results showed that the wild dog population in HiP is at its 
lowest in seven years. We also found that although wild dog home ranges overlap extensively, core areas are 
exclusive with breeding dens located in the core. We found extensive seasonal difference in range size with 
smaller ranges being used during denning. Most interestingly, we found data to suggest that HiP could spatially 
sustain another average sized home range of wild dogs. These evidence-based results contradict the opinion-
based assumptions of too many wild dogs in HiP currently. Despite HiP having the demographic and spatial 
capacity for an additional pack of wild dogs, this management introduction is unlikely due to the perception of 
a high number of wild dogs in this fenced system. Such a contradiction is discussed in the context of wild dog 
metapopulation management strategy in South Africa. 
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The greater kudu (Tragelaphus strepsiceros) utilises a wide variety of habitats, showing preference for thickets, 
woodlands and bushveld.  They are predominantly browsers, which usually contributes 85% of their diet and 
grass only 15%. The objective of the study is to determine the food preference of kudu and the effect it has on 
their habitat utilisation in the Central Free State.  The study area was divided into three game management 
units, namely open (Acacia karroo) woodland, closed evergreen woodland, and (Digitaria eriantha) planted 
pastures. An adult kudu cow, that is part of a larger family group, was fitted with a GPS collar, recording her 
location on an hourly basis from February 2013 to August 2014. Kudus were also visually observed from July 
2013 to August 2014. Kudu showed the highest preference for deciduous tree and shrub species during the 
wet season and preferred evergreen species during the dry season. The GPS data indicated that during the wet 
season all three game management units were utilized, whilst during the dry season kudu showed a strong 
preference for the evergreen closed woodland.  The results indicate that both evergreen and deciduous tree 
species are utilised in a complimentary manner during the different seasons of the year and that grass may in 
fact contribute a larger percentage of their diet than generally anticipated. Fenced wildlife properties in the 
Central Free State must therefore contain sufficient plant and habitat diversity to satisfy the changing dietary 
needs of kudu during different seasons of the year.     
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The conservation management of elephant focuses on identifying and mitigating the extent and intensity of 
impacts on biodiversity. However, variation in the intensity of impacts between elements of biodiversity is 
seldom explored, which limits our ability to interpret the scale of the impacts. Our study quantifies >50 years 
of impacts in the succulent thickets of the Addo Elephant National Park, contrasting hypotheses for the 
resilience of the canopy shrubs (a key functional guild) to elephant with those that argue the opposite. We also 
assess the impacts between elements of the community, ranging from community composition and structure 
to the structure of individual canopy species. We show the vulnerability of the canopy shrubs to 
transformation as the accumulated influences of elephant alter community composition and structure. The 
pattern of transformation is similar to that caused by domestic herbivores, which leads us to predict that 
elephant will eventually bring about landscape-level degradation and a significant loss of biodiversity. While 
we expected the canopy species to show similar declining trends in structure, providing insight into the 
response of the community as a whole, we demonstrate an uneven distribution of impacts between 
constituent elements; most of the canopy dominants exhibited little change, resisting removal. This implies 
that these canopy dominants might not be useful indicators of community change in thicket, a pattern that is 
likely repeated among the canopy trees of savanna systems. Our findings suggest that finding solutions to the 
so-called ‘elephant problem’, requires a broader and more integrated understanding of the mechanisms 
driving the changes between elements of biodiversity at various spatial and temporal scales.     
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Understanding environmental as well as anthropogenic factors that influence large herbivore ecological 
patterns and processes should underpin their conservation and management. We assessed the influence of 
intrinsic, extrinsic environmental and extrinsic anthropogenic factors on movement behaviour of eight African 
large herbivore species. We were particularly interested in scaling effects in response to complexity using 
movement metrics as response indicators. Four frequency distributions were used to model the distribution of 
individual animal step length data. A cumulative odds ordinal logistic regression with proportional odds was 
used to determine the effect of season, feeding niche, number of vegetation types, home range size, and 
fences on the number of exponential distributions observed. Large herbivores used multi-scale small area 
restricted searches, mixed with possible multi-scale large movements in the process of finding suitable forage 
resources. When animals faced the trade-off between forage quality and quantity during the dry season, they 
moved further between forage areas and water sources in order to get to better forage, which added to the 
number of movement scales observed. Elephants had a lower number of movement scales, compared to all 
the other feeding types. However, no difference in the number of movement scales could be detected among 
ruminant grazers, ruminant mixed feeders and non-ruminant grazers, which may need more frequent data-
points to discriminate. The number of movement scales increased in more heterogeneous areas. Animals with 
larger home ranges, which are also larger species, and animals more restricted by fences, had fewer 
movement scales. 
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Availability of food is a determining factor of acceptability of habitat to wildlife. Knowledge of vegetation 
composition and of what is available to browsing game species, along with their diet preferences is essential in 
management of vegetation and in determining carrying capacity. Thus, objectives were to: determine browse 
production and capacity in total and at different feeding heights; indicate factors that influence browse 
availability; and determine if small migrations occur in search of browse resources. The study was done on a 
game ranch, 30 km north of Bloemfontein. The BECVOL model calculated browse production. Visual 
observation of browsers indicated habitat preferences during different seasons.  

Browse production varied from 59 to 400 kg/ha between vegetation units with increasing woody 
density. Total browsing capacity in summer was 3 ha/BU and in late winter 60 ha/BU due to leafless deciduous 
species. The <2m height stratum can sustain 7 browser units (BU: metabolic equivalent of kudu cow) in 
summer, and the <7m stratum 20 BU. Several factors influence availability of browse, like leaves that are out 
of reach, limited accessibility of trees in dense stands, growth form of the plant, habitat preferences of animals 
that exclude potential browsing areas, competition for resources, etc. Even when restricted by fences in the 
game ranch, browsers moved to areas with denser vegetation and where other browse resources occur. 
Browse in specific height strata is a better indicator of availability to browsers of different sizes. Available 
browse in winter should determine numbers of browsers that can be stocked. 
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Between 1965 and 2013, cheetahs Acinonyx jubatus have been reintroduced into 48 small fenced reserves in 
South Africa. These reintroductions have established a current population of 305 cheetahs. These cheetahs are 
managed as a metapopulation in five geographically isolated management clusters and constitute 
approximately 26% of South Africa’s wild cheetah population. For this population to maintain its genetic and 
demographic integrity, dispersals between reserves need to be simulated through translocations.  This is 
management intensive and places the animals at risk, with 22% of immobilised cheetahs dying due to 
complications over the last five years. The fences required to keep cheetahs inside reserves fragment habitat 
for other species and also pose a threat to smaller animals that die on the fences, for example (Python sebae) 
and pangolins (Manis temminckii). The long term vision for the cheetah metapopulation is to decrease the 
intensity of management required to achieve long-term persistence. Ecological niche models show that 
cheetah reserves have been placed in suitable habitat and circuit flow models show that connecting habitat 
also exists. Here we discuss ways to encourage natural dispersal between reserves by increasing permeability 
of fences.  Proactive conflict mitigation measures will need to be implemented as well as incentives for 
tolerance offered to ensure that cheetahs are not killed outside reserves. If this can be achieved, it will reduce 
the need for intensive metapopulation management in a highly fenced system, improve the viability of the 
cheetah population and benefit several other species through decreased habitat fragmentation and 
downgrading of fences. 
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Competition and facilitation among species rich ungulate assemblages have been successfully demonstrated 
over short temporal scales in numerous studies but less successfully so over larger temporal scales. This is due, 
in part, to the diluting effect of predation on other factors contributing to the population dynamics of species.  

The importance of body size in niche differentiation amongst herbivores is widely recognised 
although modified somewhat by morphological and also physiological adaptations. Herbivores strive to 
optimize intake with respect to both quantity and quality. A broad incisor arcade relative to body size would 
serve as an adaptation to maintain sufficiently high daily intake rates in short grass communities usually of 
high nutrient content. In turn, a relatively narrow incisor arcade would facilitate a species to obtain high 
quality forage in tall grass communities with sparsely distributed good quality items.  

The importance of zebra (Equus quagga) in promoting favourable conditions for short grass grazers is 
well recognized in literature. Here we obtained annual census data from two ecologically similar study areas 
but with distinctly different management regimes – one in which game numbers are controlled conservatively 
and the other with no control. Large predators are virtually absent in both areas, thus isolating any potential 
effects of facilitation and competition more effectively. We firstly demonstrate that tall grass feeders exhibit 
density dependence in their temporal dynamics while simultaneously being numerically dominated by short 
grass grazers if unmanaged. Black wildebeest (Connochaetes gnou), a short grass specialist, respond positively 
to increased densities of zebra at the unmanaged study area, whereas red hartebeest (Alcelaphus buselaphus), 
a tall grass feeder, respond negatively. This was interpreted as evidence of facilitation and competition 
respectively.   
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Are some species untradeable? Off the shores of Africa the opinion that iconic species such as elephant, rhino 
and lion should not be traded are becoming more prevalent. As these species continue to decline on the 
continent due to unprecedented poaching and conflict over limited resources the broader international 
community believe that a protectionist approach to these species is the only way to go. Stop all trade. But on a 
continent where poor communities are constantly in conflict with wildlife and in some cases gain no benefit 
from iconic species would a protectionist approach be to the benefit or detriment of these species? Southern 
Africa has for many years now advocated sustainable utilisation of wildlife resources and for the most part it 
has been successful but not without its own caveats. Can these iconic species be traded sustainably? If South 
Africa’s bid to legally trade in rhino horn be approved would we end up with rhinos in overstocked camps 
farmed purely for their horns? Does this practice have any benefit to conservation or is this yet another purely 
economic venture much like the canned lion hunting industry? Is hunting of these relatively rare and iconic 
species ethical when there is a complete onslaught against all forms of animal life from traders? 
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In considering the regulated use of South Africa's wildlife, the wildlife industry is faced with a plethora of legal 
instruments to comply with, many of which have not been effectively applied in the conceptual framework 
they were derived. Of these, the common law principle of the public trust doctrine is one of the most 
influential and profound providing for environmental decision-making, but it is probably the least understood. 
The inclusion of the public trust doctrine into the South Africa's Constitution and, importantly, the National 
Environmental Management Act, merged 1 500 years of common and Roman law with two centuries of case 
law, and places a significant constraint on both the government and the public on how biodiversity is to be 
managed and used. This incorporation imposes new and renewed responsibilities on both the government and 
the public to safeguard the country's wildlife for the benefit of current and future citizens. Irrespective of 
ownership, both the government and the public are not entitled with absolute rights to the use of wildlife. Any 
expectation of entitlement to benefits derived from wildlife, therefore, may be constrained or prohibited.  The 
wildlife industry is thus likely to be included in the growing trend in environmental litigation that draws on the 
public trust doctrine when challenging problematic use of the natural environment. 

The implications of the trust doctrine for both government officials and the commercial use of wildlife 
by the private sector are discussed. 
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South Africa’s biodiversity produces goods and ecological services to the value of R73 billion to the people of 
South Africa. While having to conserve biodiversity, the Constitution recognizes the need to promote its 
responsible utilization in support of economic and social development for current and future generations. The 
2030 National Development Plan provides the broad framework of governments drive towards a greener 
economy. The Wildlife Industry contributed R7.7 billion to the economy in 2012. Local hunters generated R6.3 
billion for the economy in 2013, while more than R960 million was generated through game auctions. Colour 
variants generated 16% of auction turnover, a growth of 5% since 2011. Rare species and trophy animals 
accounted for more than 80% of the turnover. One school of thought argues that selective breeding of colour 
variants and trophy animals can sustainably contribute to the economy. Some conservationist and economic 
experts however raise concerns about the potential long-term impacts that these activities may have on 
biodiversity and associated industries. The concept of sustainability as adopted by the IUCN explicitly suggests 
that it is possible to achieve economic growth without significant environmental damage. Against this 
backdrop and that the notion that the high economic values of rhino horn and cycads have been flagged as the 
major underlying cause for their recent alarming decline in the wild, this presentation argues that 
sustainability of economic activities, including those in the wildlife industry,  should be considered in terms of 
economic, environmental and social sustainability.  
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South Africa is witnessing a rapid transformation of wildlife ranching from an extensive, often supplementary 
source of income, to an intensive, profit-driven enterprise.  Many of the purported ‘conservation gains’ of 
wildlife ranching, often quoted as number of hectares of natural habitat protected, are being eroded through a 
number of processes linked to the new way of doing business.  Ironically, the increases in value of game, 
instead of facilitating or supporting conservation goals, are increasingly threatening them.  A brief overview is 
provided of some of the negative impacts on habitat (overstocking, transformation of natural vegetation), 
ecological processes (impermeable fencing, disruption of gene flow, disease ecology), other species 
(persecution of predators, non-target poisoning of raptors) and on genetic integrity (selective breeding for 
certain traits, mixing of previously genetically isolated populations, inbreeding, loss of rare alleles).  
Acknowledging the different objectives, it is interesting to note that the breeding methods being used are 
often exactly the opposite of those that would be used for conservation breeding programmes, and that the 
animals produced may be less genetically, behaviourally and ecologically fit for life in free ranging populations.  
In essence, we are witnessing a process of domestication of our indigenous wildlife.  There is increasing 
evidence that rapid price increases are artificially inflated and transitory, whilst the environmental 
consequences may be here to stay.  In assessing the contribution of the wildlife sector to the ‘’green 
economy’’ researchers are encouraged to critically evaluate the true costs and true benefits, with a view to 
providing the information needed to ensure biodiversity is adequately protected during the drive for profit. 
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Wildlife ranching has the potential to have spin-off benefits for carnivore conservation through increasing the 
available prey base and habitat. However, the increasingly heavy commercialisation of the industry has, in 
some cases, had unintended negative impacts on large carnivores. These can be further intensified when 
ranching occurs in close proximity to protected areas.  Antelope have a commercial value resulting in 
carnivores often being killed in retaliation to predation events.  This is exacerbated when antelope have an 
exceptionally high commercial value through selective breeding, for example black impala (Aepyceros 
melampus). This means that artificially bred animals with little conservation value are prioritized over 
carnivores with high conservation priority. The concomitant argument for conserving carnivores by applying a 
commercial value to them is flawed as it largely results in exploitation or practices that do not benefit the 
conservation of the species. Examples are presented including: captive breeding of lions Panthera leo, keeping 
of leopards (Panthera pardus) in semi-captive conditions, captive and wild cheetah Acinonyx jubatus trade and 
leopard trophy hunting. These activities are often misguided and are complicated through a lack of 
understanding or consideration of what effective conservation entails. Preservation is often confused with 
conservation and numbers of animals are prioritised over functioning populations. A paradigm shift in the 
industry is required to maximize the potential benefits to carnivore conservation from game ranching while 
allowing economic activities to continue.  
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The process of domestication entails taking control over an animal’s breeding, mortality, food supply, space 
use, and therefore involves the circumvention of natural selection pressures.  The level of domestication thus 
depends on how much the artificial selection pressures differ from that to be found in the wild; and how 
strongly that affects the phenotypic traits of the species in question.  

In this presentation I argue, using the framework of Mysterud (2010), that most large game animals 
on game ranches today can be classified as either semi-domesticated game animals or domestic livestock. I 
further highlight the potential consequences such domestication might have for the game ranch industry, 
protected area conservation and the persistence of truly wild game animals.  

I conclude that two of the biggest threats to African wildlife include: a) the manifestation of yet 
unknown diseases in intensively bred domestic African game livestock that might spill over to their remaining 
wild counterparts, and b) a change in public sentiment and perception towards “wildlife” that can ultimately 
have financial implications for the wildlife/game viewing and hunting industries. 

Reference: Mysterud, A. (2010) Still walking on the wild side? Management actions as steps towards 
‘semi-domestication’ of hunted ungulates. Journal of Applied Ecology 47, 920-925 
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The genetic impacts of practices performed for profit are currently at the centre of a considerable controversy 
in the SA game ranching sector. Aspects to consider include the conservation of genetic diversity, the mixing of 
strains adapted to specific environmental conditions and hybridization. Breeding of rare phenotypes is 
sometimes based on small founder numbers, with loss of genetic diversity, reduced fitness and inability to 
adapt to changing environmental conditions. Mixing of local and introduced populations may result in mixing 
of genotypes adapted to diverse environmental conditions, leading to outbreeding depression that may impact 
on fitness. A counter argument is that these practises should not be evaluated using theory from conservation 
genetics, but rather be approached based on successes in the breeding of domestic animals. Proponents of 
this view point out that selective breeding based on agriculture-like studbook principles can in fact contribute 
to the conservation of the wider genetic diversity of game species. Similarly, what is referred to as outbreeding 
depression in conservation genetics is actually the basis of outbreeding enhancement or heterosis in (for 
example) cattle, with crossbreeding of widely differing strains resulting in significant improvements in fitness. 
Here, we argue that the consequences of intensive and selective breeding should be examined carefully using 
case studies and simulations, as there is currently much speculation on the subject without sound scientific 
backing. In the case of extralimital translocations, evidence of the impact on biodiversity is more readily 
available but additional research is needed on the adaptive significance of genetic impacts. 
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Predators and parasites are perceived to be potentially harmful to wildlife ranching. It is less of a challenge in 
extensive wildlife ranching than in intensive breeding due to the management practices deployed in the latter. 
Wild animals in small management units are prone to endo and ectoparasite infestation as a result of not 
being able to move over large natural areas. Predators become accustomed to animals being kept in small 
management units and focus predation on such units. While predation can be managed successfully with 
sound management principles, the general intolerance of predators raises concern. As more ranchers get 
involved in breeding highly valuable animals, species such as aardwolf Proteles cristatus that do not predate on 
mammals are also drawing negative attention in some instances and Brown Hyena Hyaena brunnea that 
seldom cause economic losses are targeted by some wildlife ranchers.  The concern around parasite 
management lies in off-label application of ectoparasiticides and endectocides on game in extensive and 
extensive conditions. Off-label application is often a result of application equipment that dispenses incorrect 
dosages. This leads to parasite resistance to remedies with the potential to establish problematic parasite 
populations that may also affect the livestock industry.   
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Adaptive management is frequently advocated as the answer to every wicked problem in natural resource 
management. Published examples extending beyond frameworks and concepts are however scarce and very 
few programmes seem to overcome the learning cycle. Possible reasons include the lack of a testable model or 
hypotheses; lack of political will and courage to take action; the comfort of continuous learning-about-
learning; and differences in understanding at different levels in an organization about adaptive management 
concepts and their implications. It may also be that adaptive management is not the panacea it is proclaimed 
to be. In this paper I challenge some of the underlying assumptions of adaptive management, identify pitfalls 
in its concepts and applications, and highlight opportunities for research, development and implementation. 
Attempting adaptive management without an accompanying model is like chasing a headless chicken in a 
haystack. 
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Adaptive management has emerged as a primary contender for addressing the inherent uncertainty involved 
in managing complex systems. However, it has faced an implementation crisis and has been criticised for 
remaining largely in the domain of scientists, with few real-world examples of successful implementation. We 
present two case studies of the use of adaptive management, from the adaptive planning process, right 
through to its application in the management of protected areas. The process explicitly involved stakeholders 
in the initial stages of drawing up park management plans, ensuring representation of their values in the 
development of the park mission and high level objectives. Thereafter, a subgroup of specialists, park 
managers and section rangers unpacked these high level objectives into a fleshed out objectives hierarchy that 
aimed to maintain the determinants, and prevent the threats to, the park’s vital attributes as identified by 
stakeholders. Objectives were carefully worded to ensure a statement of the desired outcome, as well as the 
approach for achieving this outcome. Actions (or outputs) and deadlines were then developed around these 
clearly articulated outcomes, and linked to the key performance areas of particular staff members. This 
process enabled the development of a rationalised monitoring programme which could be realistically costed, 
highlighting budgetary or capacity shortfalls that could now be defensibly put forward to the Department of 
Environmental Affairs and potential funding agencies. It also resulted in significant buy-in from park 
management, who were able to see their own concerns clearly reflected in the operational plan for the park. 
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The management of complex social-ecological systems requires a management approach that incorporates 
scientific knowledge with management experiments to constantly learn and improve - adaptive management 
(AM) is such an approach.  South African National Parks (SANParks) has adopted a Strategic Adaptive 
Management (SAM) approach to deal with the unpredictability of the complex social-ecological systems the 
organisation manages. In partnership with the national Working for Water (WfW) programme, SANParks works 
towards effectively managing invasive alien plants (IAP) and observe the associated benefits of such 
management. Through an interview process carried out with IAP managers from a number of different parks 
we 1) unpack the steps in the SAM cycle and investigate the effectiveness of the implementation of each step 
according to respondents, 2) assess the barriers that are currently keeping managers from implementing 
effective IAP management, 3) discuss whether learning and adaptation is taking place, and 4) how the SAM 
process can be modified to promote its effectiveness. 

The results indicate that although an attempt at implementing effective AM is made, there are many 
shortfalls to current methods. Respondents believe that the social deliverables of the WfW programme (the 
funder for IAP clearing) outweighs that of sound, scientifically grounded, environmental management. It 
appears that the current strategy needs to be revisited and reviewed – as AM suggests. Despite displaying 
concern over the effectiveness of SAM for IAP management, the respondents agreed that they are moving in 
the right direction and are aware of their shortcomings. 
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The conservation of fragmented carnivore populations poses complex management challenges, particularly 
where natural population connectivity is curtailed through anthropogenic factors. One solution is the so-called 
managed metapopulation approach applied to African wild dogs (Lycaon pictus) in South Africa. As an 
exemplar of this approach, we used simulation software to develop an adaptive management framework for 
this managed metapopulation, using data collected between 1998 and 2007. In our model, management 
interventions were conditional on subpopulation status: this allowed us to determine the intensity of 
management required for a range of possible scenarios, and to identify factors most likely to influence 
metapopulation viability and levels of management input. Under our assumptions the managed 
metapopulation had a >95% probability of persistence over 25 years, with supplementation at least every 5 
years to maintain gene diversity above 90%. Individual subpopulations had a higher probability of extinction 
than did the metapopulation, and this was closely related to subpopulation carrying capacity. Sensitivity tests 
indicated a metapopulation size above which lower levels of management were required to maintain the 
metapopulation (~91 individuals). The size of component subpopulations was negatively correlated with 
overall extinction probability and translocation effort. We recommend a minimum subpopulation size of ~30 
individuals to avoid being caught up in a futile cycle of translocations that are aimed at subpopulation 
persistence but have detrimental effects on long-term metapopulation viability. Our model could be usefully 
applied to several large carnivore species for which the adoption of a managed metapopulation approach is 
likely to become inevitable.  
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Adaptive co management is a cyclical, collaborative learning approach to system governance where multiple 
actors learn together to share responsibility in the management of a system.  A key pillar of adaptive co 
management is the social learning cycle characterized by individuals and groups from a diversity of 
backgrounds and interests collaboratively learning through knowledge exchange, dialogue, deliberation, 
reflexivity and co creating innovative solutions to problems that are difficult to solve.  Social learning requires 
individuals to interact and engage with others and become aware and reflect on their own and others 
perspectives.  The learning cycle in adaptive co management is not well understood and even though a variety 
of means and methods are used in implementing the involvement or engagement of stakeholders in processes 
it is often seen as merely a tick box exercise.   

A social learning framework was used to design and monitor a workshop to facilitate social learning 
among a diversity of constituencies in the Garden Route.  Participants engaged in dialogue around the issues 
plaguing public involvement in management and decision making, formulating ways in which implementation 
can be improved.  The social learning design elements in implementation and monitoring and the emergent 
outcomes of a social earning process are described and presented. 

 

 
Tacit and explicit dimensions of adaptive management 

 
Dirk Roux

1
 & Angela Gaylard

1
 

1 
Scientific Services, South African National Parks, South Africa 

 
Presenter: Dirk Roux, Scientific Services, South African National Parks, PO Box 4283, George East, 6539, (044) 

871 0109, dirk.roux@sanparks.org  
 
Adaptive management is the problem-solving approach of choice proposed for complex and multi-stakeholder 
environments. In essence, adaptive management provides a structured way for improving our incomplete 
understanding through learning-by-doing. On-going learning and adaptation can be uncomfortable, and to 
learn with other parties who may hold very different world views requires empathy and humility. Yet, amidst 
an ever-changing context, which is an inherent characteristic of complex systems, our ability to learn and 
adapt is critical to remaining relevant. What is required to instil a learning-centred culture in especially private 
sector organisations? We draw upon the field of knowledge management to learn about learning. The classic 
SECI model suggests that effective learning/knowledge creation is a function of on-going conversions between 
tacit knowledge (exists only in a person’s head, is context specific and difficult to share) and explicit knowledge 
(stored as information in written form, equations, in databases, guidelines, etc.).  We examine how generic 
steps in adaptive management (e.g. creating a shared conceptualisation, setting limits of acceptable change, 
monitoring key variables, implement management actions, evaluate outcomes) relate to the four knowledge 
conversions (socialisation, externalisation, combination and internalisation). Insights obtained from this 
conceptual integration are grounded in case studies on freshwater conservation in National Parks. 
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Choosing the right model is key to success in adaptive management. In choosing a model it is important to 
know the nature of the system one is dealing with. Is it simple, complicated or complex? Simple or complicated 
systems are generally predictable. Our motor vehicles are complicated. If they go wrong they require an 
expert, but fortunately their performance is reasonably predictable. The contradictions in wildlife 
management are complex. Complex systems are inherently unpredictable, characterised by dynamic and non-
linear interaction between system components that may create positive or negative feedback loops with 
interactions across scales. Outcomes may vary and are often unintended Hence information feedback through 
research and monitoring is critical. Complex problems need to be addressed collaboratively; the full range of 
stakeholders must explore and understand their plurality of values, their different interests, and must engage 
in a trans-disciplinary framework. No single model (mental or conceptual) can capture all the properties and 
possibilities of real-world complex systems. Unfortunately the policy and legislative approaches used to 
address the contradictions in wildlife management are often based on assumptions of predictability, and are 
better suited to simple and complicated systems than to complex ones. This means approaching them from 
multi-value, trans-disciplinary perspectives and, above all, making provision to test and revise them through 
monitoring of outcomes.  We examine briefly how these principles could improve approaches towards two 
complex issues in wildlife management (1) the threat/value of breeding for economically and aesthetically 
desirable characteristics and (2) the Threatened and Protected Species (TOPS) Regulations.  
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Given demonstrated avifaunal impacts across the world, proposals for the development of wind farms in 
Lesotho, core habitat for small and declining populations of Bearded Vulture Gypaetus barbatus meridionalis 
and Cape Vulture Gyps coprotheres, are therefore of concern. We use satellite tracking data to demonstrate 
that Bearded Vultures spend the majority of their time foraging in landscape zones typically chosen for wind 
farm development (active selection for ridge tops and upper slopes), and that both species generally fly at 
heights within the rotor-sweep of a typical, modern wind turbine (53.5% and 61.7% of Bearded Vulture and 
Cape Vulture foraging time ≤100m).  We constructed a Population Viability Model using population data from 
the area presently being targeted by the wind energy industry, calibrated with actual data on local population 
trends, to assess the potential impact of two specific wind farm development proposals.  The predicted 
impacts of mortalities caused by wind farms are extreme, with the Bearded Vulture population rate of decline 
changing from the current -1.4% per annum to -3.7% per annum, and Cape Vulture population rate of decline 
changing from the current -2.2% per annum to -3.4% per annum.  Even relatively small-scale wind farm 
development in the Maloti-Drakensberg highlands could result in accelerated population decline and 
extinction in both species; the only feasible mitigation is to move the development sites off the ridge tops and 
upper slopes.  EIAs for wind farms must include an analysis of population level impacts of anticipated 
mortalities, but this requires good monitoring and biological information. 
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Bats are negatively impacted by wind turbines and the effect that this will have on bat populations remains 
poorly understood, both internationally and locally. We compared bat activity in the laboratory and the field to 
assess vulnerability to turbine interactions at the MetroWind Van Stadens Wind Farm. The resting metabolic 
rate (RMR) of the Cape serotine bats was measured under constant laboratory conditions, using open-flow 
respirometry. Hourly patterns in RMR were regressed against activity patterns of free-ranging Cape Serotine 
bats determined using acoustic monitoring data.  This represents the first attempt to use endogenous rhythms 
in RMR to predict bat activity patterns in the wild. We show that 37% of the variation in observed free-ranging 
Cape serotine bats was predicted by endogenous rhythms. Hence circadian rhythms of RMR are good 
predictors of when free-ranging bats may be active and hence vulnerable to collisions with turbines, and may 
be used to guide mitigation measures through turbine management (curtailment, switching, increasing cut-in 
speed of the blades).  Bat activity is highest around sunset. This is when demand for electricity is highest 
(18:00-20:00) in South Africa. These findings show that there are conflicts between the conservation of bats 
through mitigation measures and ensuring power-generation when demand for electricity is highest in South 
Africa. 
 

 
Bat activity levels in various terrestrial ecoregions of South Africa: implications for wind farm developments 
 

Kate MacEwan
1
, Caroline Lötter

1
, Megan Baumgartner

1
, Trevor Morgan

1
,  Michael Pierce

1
 & Tim Blignaut

1
 

1
Natural Scientific Services CC, Johannesburg, Gauteng, South Africa 

 
Presenter: Kate MacEwan, 126 Ballyclare Drive, Morningside Extension 40, 2196, Gauteng, South Africa,  

(011) 787 7400 / 079 175 1758, kate@nss-sa.co.za 
 
By the beginning of 2013, the national Department of Environmental Affairs had received approximately 115 
applications for wind energy facilities in South Africa. Many more applications have been submitted since then. 
With wind energy proceeding very rapidly in South Africa and the knowledge that bat fatality estimates due to 
wind energy development in the USA and Canada to date exceed 1 million, there is an urgent need to 
disseminate information very quickly in South Africa, in order to be proactive in identifying areas in South 
Africa where wind energy facilities would potentially have a lesser impact on bats. Natural Scientific Services 
has been conducting long-term pre-construction bat monitoring, according to South African Best Practise 
Guidelines at over 20 proposed wind energy facilities in South Africa since 2010. For the purposes of this 
paper, we compared bat activity between 13 monitoring sites situated in seven terrestrial ecoregions and four 
biomes within the country. The mean number of bat passes / recording hour ranged over orders of magnitude 
from approximately 25 passes / recording hour in sub-tropical Coastal Forest, to 8 passes / recording hour in 
coastal Lowland Fynbos, to 0.3 passes / recording hour in arid Succulent Karoo. There are several challenges 
when comparing bat activity data collected using different equipment and different methodologies. However, 
we conduct a review of comparable published international studies and makes rough comparisons between 
bat activity levels in South Africa and abroad where wind energy facilities have long since been established. 
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Since 2009, interest in wind and solar energy development in South Africa has grown rapidly, with hundreds of 
projects currently under application for environmental authorisation. This rapid pace and new technology 
poses a significant challenge for ornithologists, tasked with ensuring the sustainability of these developments 
for our birdlife in South Africa. Foremost amongst these challenges was the identified need to collect site 
specific, long term bird data on proposed sites, including importantly data on bird movement. Guidance for on-
site data collection was quickly developed by the Endangered Wildlife Trust and BirdLife South Africa, through 
their Birds & Wind Energy Specialist Group (BAWESG). By 2014, four seasons of data collection, generally 
termed ‘pre-construction bird monitoring’ was standard practice as part of environmental impact assessments 
for wind farms. Although guidance (albeit less comprehensive) was developed for solar farms, less progress 
has been made in mainstreaming pre-construction monitoring. This rapid evolution of the South African 
avifaunal impact assessment industry has exposed numerous challenges, many of which may be unique to the 
South African situation. These challenges will now inform revisions of the guidance for on-site data collection 
at wind and solar farms.     
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In the Eastern Cape Province, 25% of the area is considered to have high developmental potential for 
renewable wind energy. Recent recommendations excluded areas near the proposed Renewable Energy 
Development Zones based on concerns surrounding threatened vultures. The areas in question are in the 
former Ciskei and western part of the former Transkei. High resolution Cape Vulture (Gyps coprotheres) 
movement data will help refine the current exclusion layers of 20 and 40 km buffers around Cape Vulture 
roosting and breeding sites respectively in the area. Cape Vulture movement data were obtained for a total of 
14 vultures of different age classes in the area. Kernel densities (50% and 95%) were then calculated to 
determine habitat use and foraging ranges. Elevations at which the vultures fly were estimated for the kernels. 
Roost site locations were identified and ranked in terms of use. Preliminary movement data will be presented 
here. Although the development of renewable wind energy sources has the potential to benefit the local 
economy, it needs to be developed sustainably with the use of relevant environmental data. 
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Historically lions (Panthera leo) ranged over most of Africa. With the spread of humans, their range was greatly 
reduced. Conservation efforts in South Africa have resulted in stable populations of lions in Kruger National 
Park (Kruger), Kgalagadi Transfrontier Park (Kgalagadi) and Hluhluwe-iMfolozi Park and a small population in 
the Greater Mapungubwe Transfrontier Conservation Area (Mapungubwe). Since the early 1990s, lions were 
reintroduced into small (<1000 km

2
) fenced reserves, now known as “Managed Wild” lions. They were sourced 

from Etosha, Kgalagadi and Kruger. Translocations between reserves have resulted in the mixing of these 
genetic origins. This mixing, as well as the small population sizes, has led to doubts regarding the conservation 
value of these lions. We explored the current genetic status of these lions using twenty two microsatellite 
markers; analysing 286 samples from 17 reserves and two control populations. We confirmed the presence of 
four genetic origins. Etosha origin lions were furthest removed from the other three. Twenty percent of the 
lions were of mixed origin. Heterozygosity levels were lower in those lions of single origin, particularly Etosha 
and Mapungubwe lions. Therefore, we suggest that: 1) no more Etosha lions be introduced into South Africa as 
they are not historically accurate and 2) mixing between all origins be encouraged to increase heterozygosity. 
This should result in a genetically diverse population of Managed Wild lions with origins in southern Africa and 
an improved conservation value. 
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Mesopredator release hypothesis predicts that smaller predators will be released from direct and indirect top-
down control if apex predators are limited. In Yellowstone, the reintroduction of gray wolves has led to 
changes to the entire ecosystem from coyotes to bears to vegetation and birds through direct and 
behaviourally driven trophic cascades (although there is conjecture about this). Some research in Australia 
suggests the same responses, however other equally compelling research suggests no responses. How can 
researchers using similar methods in similar sites come to completely different conclusions? The answer is that 
these studies have utterly failed to account for detectability in the methods they employ – surveys of 
footprints on trails to derive indices of abundance. Using data on the use of trails by apex and mesopredators 
from Addo Elephant National Park (South Africa), Kalamurina and Scotia Sanctuaries (Australia), I show that 
trail use by apex and mesopredators is not random – apex predators preferentially use trails and 
mesopredators avoid them. When apex predators are removed, mesopredators rapidly begin to use trails. This 
change in detectability can dramatically affect simple indices and illustrates how critical it is to account for 
detectability in wildlife monitoring. 
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In South Africa conservation and tourism initiatives have resulted in the reintroduction of large carnivores into 
small-medium sized enclosed reserves for the past 20-25 years. Recent estimates suggest that at least 40 
reintroductions of lions and almost 50 reintroductions of cheetah have occurred. Therefore, we should be well 
educated in what to and what not to do in relation to reintroducing these large predators, as well as predicting 
the outcomes of their novel presence on the landscape. However, this is not the case, and we know little 
about the consequences of reintroducing large predators into small-medium sized reserves. Virtually no 
information is available in the published scientific literature, in stark contrast to the considerable information 
stemming from the single wolf reintroduction into the Yellowstone National Park. What little we do know is 
most often associated with the rapid population growth of apex predators following their reintroductions, with 
little information available to the cascading effects on other components of the ecosystem. However, a few 
mistakes and successes in relation to lion reintroductions have been documented, and this provides us with a 
starting point to understand some of the implications of large predator reintroductions. It is important that 
these experiences gained following large predator reintroductions are recorded and made available, in order 
to learn from the cumulative experiences of all reintroductions.  
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Free-roaming cheetahs occur at low population densities and the nature of their movement is unpredictable. 
Thus, obtaining reliable population estimates is challenging. Our study provides the first reliable density 
estimate for cheetahs in the Northern Tuli Game Reserve (NOTUGRE), Botswana and explores the 
effectiveness of intensive camera trapping for estimating cheetah numbers in low density populations. Using 
both a more traditional, systematic grid approach and pre-determined, targeted sites for camera placement, 
the NOTUGRE cheetah population was sampled between December 2012 and October 2013. Camera data 
were analysed with spatially explicit capture–recapture (SECR) methods using the program SPACECAP. 
Placement of cameras in a regular grid pattern yielded very few (n = 9) cheetah images and these were 
insufficient to estimate cheetah density. However, pre-selected cheetah scent-marking posts provided 53 
images of seven adult cheetahs (0.61 ± 0.18 cheetahs/100km²).  While increasing the length of the camera 
trapping survey from 90 to 130 days increased the total number of cheetah images obtained (n = 200), no new 
individuals were recorded and the estimated population density remained stable. Thus, our study 
demonstrates that targeted camera placement (irrespective of survey duration) is necessary for reliably 
assessing cheetah densities where populations are naturally very low or dominated by transient individuals.  
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Emerging diseases frightens agricultural authorities and excites some conservationists! Diseases and 
associated dynamics forms part of ecological processes that maintains biodiversity. Conservation 
management, however, evolved from agricultural viewpoints. Agricultural policies require zero-prevalence of 
diseases that directly contradicts conservation mandates seeking to protect and enhance biodiversity. 
Emergence of bovine turberculosis in Kruger National Park epitomizes this contradiction. It fuelled several 
hypotheses about an eminent collapse of the lion population. I evaluate ten predictions using lion data derived 
from 33 collared prides between 2005 and 2013. I found no support that prevalence of BTb associated with 
variance in lion diet, home range use, age at first giving birth, litter size and survival. I had limited data to 
evaluate if birth intervals and male pride tenures varied with BTb prevalence. Even so, no conclusive impacts 
on lion abundance associated with the prevalence of BTb in the prey living in an area. In addition, leopard 
abundance did not decrease with lion abundance, nor increase with BTb prevalence. These results make use of 
a proxy for disease prevalence in lions – BTb prevalence in prey – because limited diagnostic capabilities exist. 
In addition, statistical sampling procedures impose substantially on measuring zero-prevalence. The largest 
challenge is conceptual. For conservationists, disease matters seldom - only when populations are small and 
accentuating effects exist. The lion case study illustrate that contradictions may often only be perceived ones 
and not real. It also suggests that enabling-policies may better manage apparent contradictions than 
traditional government regulatory approaches. 
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Historically ravaged by disease, exploitation, competition from agriculture, lack of economic value, and fencing 
- the development of the South African wildlife industry has been remarkable. So are its conservation 
challenges! Seated initially in a preservationist, species-orientated conservation paradigm the South African 
protected areas network has grown substantially. With most reserves being incomplete representations of  
once larger systems, so emerged the challenges of managing wildlife in small isolated parcels of land with 
incomplete predator-prey assemblages. The gradual shift in conservation philosophy to a more ecosystems 
and sustainable use approach within an adaptive management framework has challenged how one manages 
the range of protected areas and its wildlife across the diverse South African landscape. To achieve broad 
conservation outcomes such as linked landscapes, habitat heterogeneity, ecological patterns and processes, 
viable populations, resilience to climate change, and economic sustainability, a suite of management options 
have been developed. By contrast the vibrant wildlife industry runs on a different set of objectives often in 
direct conflict with biodiversity conservation.  South Africa contrasts strongly with the rest of Africa when it 
comes to the conservation of wildlife, but it may offer useful lessons for the fast-changing African landscape 
based on what South Africa have experienced over the last century.   
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National Red Lists are used extensively in research, legislation and management. Despite their ubiquitous 
application, it is difficult to extract the data and expertise needed to complete them. We devised a novel 
system for National Red Listing, using social network analysis to identify and recruit assessors, partnering with 
MammalMAP to process and collate data, and utilising the Species Information System (IUCN), in partnership 
with SANBI, to store assessment data and align the national assessments more closely to the global 
assessments. There was a significant increase in participation when assessments were drafted as scientific 
papers rather than templates, and postgraduate researchers were more likely to edit assessments. We 
recorded significantly different perspectives on threats and interventions (and thus the ultimate listing) 
between academic researchers and provincial conservation authorities. These results illustrate both the 
potential untapped Red Listing resources of postgraduate researchers and the worrying lack of translation of 
knowledge into practice. To keep our National Red List assessments up-to-date, we propose moving to an 
online system where new knowledge for a species can be posted; experts can apply to revise the assessments, 
which should then be incorporated into an extended h-index to incentivise participation; and training modules 
are made available to increase the national pool of Red Listing skills. The role of the Red List coordinator then 
becomes reviewing assessments for accuracy; ensuring that each assessment is authored by both researchers 
and practitioners to merge knowledge types; and facilitating workshops to discuss and disseminate the results 
of the Red List.  
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Spatial and demographic data underpin the validity and accuracy of Red List assessments. That South Africa 
has an abundance of such data for mammals – spanning many years, multiple species and many regions of the 
country – offers an excellent foundation for the process of Red Listing mammals in this country. During the 
process of preparing these data for the 2014 Red List revision for South African mammals, MammalMAP 
identified two major data use challenges. First, because data come from disparate sources, they are commonly 
stored in multiple and diverse formats, resulting in inconsistencies in taxonomic classifications, GPS 
coordinates, date systems, and data layout. Second, datasets are frequently littered with errors and/or missing 
information. Consequently, datasets are seldom comparable, and frequently unusable in their original form, 
making it impossible to easily or quickly combine records for national assessments. To address these problems, 
over a 12 month period MammalMAP cleaned, re-formatted and integrated into a single database more than 
450,000 records from university researchers, consultants, non-governmental organisations, provincial and 
national government and citizen scientists. With the resultant consolidated database it is now possible to (1) 
easily and quickly provide data to Red List assessors, researchers and practitioners, and (2) identify regional- or 
species-specific gaps in the national dataset. Based on these data management advances – and to both 
prevent the loss of important datasets and increase the value of important datasets – we propose that 
MammalMAP serves as South Africa’s primary repository for all historical, current and future mammal 
distribution data. 
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In the 1970s, South African landowners were allocated user rights over wildlife, allowing them to derive 
income from consumptive utilization. By 2006, an estimated 205,000 km

2
 of South Africa was utilised for 

wildlife ranching, four times the area of the state protected area network, and this area continues to grow. 
There are multiple uses of wildlife on private land, encompassing a continuum of management strategies 
ranging from intensive game farms to private reserves. Whether these land use types contribute to 
biodiversity conservation is unknown. We need to ascertain how private subpopulations for each species are 
managed because Red List assessments may only include subpopulations that are considered wild and free 
roaming, which excludes captive or intensively managed subpopulations that require direct intervention (such 
as supplementary feeding) to avoid extinction. As a result, some subpopulations on private land (e.g. 
Hippotragus equinus), which may comprise large numbers of animals, are not counted as wild, resulting in 
those species being given a higher threatened status on the Red List and thus stricter industry regulations. 
Where should we place the threshold on management intensity to define a subpopulation as wild? Are there 
minimal area requirements for each species to be considered ‘free roaming’? And can we develop metrics to 
guide conservation planning and delineate between commercial production and conservation? Also 
considered here will be the issue of ‘extralimital species’, and whether they should be counted towards the 
Red List assessment. 
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Although the current mature population of Bontebok within the indigenous native range (IDR) is fewer than 
mature 1000 animals (~ 80 % within protected areas), there are ~ 1500 mature individuals within an extended 
natural range (EDR), which was demarcated explicitly because of limited habitat and poor population 
performance in the IDR.  Bontebok could thus be down-listed from Vulnerable based on the assumption that 
successful conservation action has seen the numbers of this subspecies increase in the EDR.  However, we 
question whether this constitutes a conservation success. The genetic diversity of Bontebok remains low and 
most private subpopulations suffer from lack of gene flow, small herd size, and poor management. 
Furthermore, the bulk of the population existing outside both the IDR and EDR (~ 8000 animals) is threatened 
by potential hybridisation with Blesbok. The Aichi 2020 targets explicitly recognise the importance of 
sustaining genetic diversity. Although the Red List is not meant to function as a barometer of genetic purity, 
we suggest using the Red List in conjunction with metrics that reflect the genetic integrity and overall 
resilience of key species. Genetic purity (measured through Certificates of Purity issued at the subpopulation 
level) and the percentage of hybrids within the population could be two measures to help holistically, 
scientifically and rigorously manage Bontebok such that its extinction risk is also seen in context of resilience. 
This will also provide a framework for public-private partnerships and explicitly recognise landowners who 
contribute to Bontebok conservation.  
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Lions (Panthera leo) are in decline across Africa, however, within South Africa they are thriving. South African 
lions can be categorised, based on conservation area size and management approach, as “Wild” (e.g. Kruger 
National Park), “Managed Wild” (re-introduced on reserves <1000km

2
) or “Captive”. The 2004 South African 

Red List, listed lions as “Vulnerable” based on an estimated 800 mature individuals in both Wild and Managed 
Wild populations. Subsequently, the conservation value of Managed Wild Lions was questioned. The genetic 
and management concerns raised have recently been shown to be largely unfounded. Moreover, the Lion 
Management Forum is developing guidelines and a metapopulation plan to enhance the conservation value of 
Managed Wild Lions. Collectively, these justify their inclusion in Red List assessments. By comparison, Captive 
lions have been excluded from Red List assessments as there are no studies demonstrating their conservation 
value. In the 2014 assessment, lions were down-listed to “Least Concern” on the basis of an estimated 1800 
mature individuals and a larger “Area of Occupancy”. These increases resulted from three factors: 1) improved 
quantification of the proportion of mature individuals; 2) the inclusion of all lions in Transfrontier Parks; and 3) 
an expansion of Managed Wild Lions. Concerns were raised about the down-listing of South African lions in 
relation to Threatened or Protected Species (TOPS) regulations. TOPS regulations are independent of Red List 
status, and not automatically affected by down-listing. Down-listing should be celebrated as a testament to 
lion conservation in South Africa. 
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The Scientific Authority of South Africa is mandated to advise government on the listing of species as 
threatened or protected (TOPS species) in terms of sections 56 and 57 of the National Environmental 
Management: Biodiversity Act (NEMBA) of 2004.  The Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) furthermore requires that the Scientific Authority determines whether 
the international export of specimens of CITES Appendix I and II species will be detrimental to the survival of 
the species in the wild.  Red Lists are fundamental to both these science-based processes.  This presentation 
will demonstrate how the Red List status of a species has been integrated into the criteria for updating and 
amending the currently gazetted TOPS lists, and how the Red List categories and criteria are considered in 
relation to international trade volumes in the process of prioritizing species for complex non-detriment finding 
assessments.  Finally, it will be demonstrated how the information contained within a Red List assessment is 
examined in relation to the management system affecting a species in order to conclude detriment or non-
detriment of international trade.  Several case studies will be presented to illustrate the regulatory 
implications for public utilizing South Africa’s wildlife. 
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National Red Lists (NRLs) provide countries with key information about species status within their borders, and 
are used to inform development, national conservation priority setting and policy. NRLs can also be used to 
measure advances in conservation, particularly progress towards the 2020 Aichi Targets of the Convention on 
Biological Diversity. Despite the importance of NRLs, coverage in Africa is poor (only 19% of countries have an 
up-to-date list, covering only a few taxonomic groups), largely due to a lack of financial and human resources. 
The National Red List Alliance was established to overcome these constraints by expanding NRL coverage, 
building Red List capacity, and undertaking projects that (i) target underrepresented taxa or regions, (ii) 
provide the means for countries to create or update NRLs on their own, and (iii) lead to improvements in 
knowledge transfer within and across regions. The potential to produce Red Lists for functional landscapes 
(e.g. the Albertine Rift Valley) or economic development zones (e.g. the Southern Africa Development 
Community) will improve monitoring systems, increase expertise, and lead to more cohesive biodiversity 
conservation and management. For example, regional Red Listing would help to properly weight conservation 
priorities for edge-of-range species in South Africa, such as Roan, Sable and Tsessebe, by analysing their 
conservation status as Evolutionary Significant Units in key geographical areas, and identifying sources of 
private sector trade. Thus, taking Red Lists to the rest of Africa would help to resolve management 
contradictions within South Africa and to more efficiently allocate conservation funding to priority species.  
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Fallen trees and coarse woody debris (CWD) play an important role on the landscape, influencing nutrient 
cycling and providing habitat for many organisms. In spite the recognised role that fallen trees and CWD play 
at multiple spatial scales, there is not a comprehensive scientific literature on the rates of tree losses and 
CWD. This is an important issue that needs to be understood, especially in African ecosystems where 
elephants are mediators of treefall and CWD, changing dead wood profiles on the landscape. We determined 
the effect of elephants on treefall and CWD on the landscape in Kuzuko, section of the Addo Elephant National 
Park, South Africa. We hypothesised that elephants will increase treefall and CWD, which would vary with 
vegetation type, slope and proximity to water points. Treefall and CWD were determined by assessing the 
quantity of fallen trees and CWD in Kuzuko (elephant site) and adjacent sites with no elephants. In both 
treatments, this was assessed across vegetation types, slopes and different proximity to water points. 
Elephants had a significant effect on treefall, this being higher in the elephant site. There was a significant 
interaction among site (elephant presence or absence), distance to water point and vegetation type. Similarly, 
elephants had a significant effect on the production of CWD, with CWD varying between sites and across 
vegetation types. These findings are particularly relevant in the light of importance of trees and CWD in 
ecosystem function, and in determining cascading effects of the role of elephants.  
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Numerous studies have described the diet of elephant, but very little focus has fallen on elephant resource 
use, thus limiting our ability in predicting their impacts. Addressing this issue may be imperative in sensitive 
novel habitats where the initial impacts may be elevated. During 2010 the Addo Elephant National Park 
expanded the previously intensively used Main Camp section to include the novel (in terms of elephant use) 
Colchester section. This may cause elephant to shift their resource use as availability changes. Using 
microhistological faecal analysis, we quantified dietary resource use shifts by elephant, addressing three 
hypotheses: a) elephants as generalists will broaden their diet in novel habitats to exploit new resources, with 
no change in selectivity or b) elephant as optimal foragers will decrease their dietary breadth as resource 
availability increases, with an increase in selectivity or c) as elephants learn about novel items, a gradual 
broadening of the diet and subsequent narrowing in the diet is expected, selection will initially remain 
unchanged and then increase. Results show an increase in the dietary breadth of elephant in Colchester 
compared to that in Main Camp. In Colchester elephant showed an increase in selectivity towards favoured 
foods that had disappeared from the Main Camp due to past over-utilization. We therefore predict that 
elephant have a series of cascading impacts: favoured foods will be impacted initially, but as these favoured 
foods decline elephant will switch to less preferred resources.  
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Grazing lawns are global phenomena and is a consequence of nutrient availability in a relatively small area 
being higher than the surrounding environment. These areas are normally covered with short grasses which 
are actively selected for by herbivores. In nature, these nutrient rich areas can be found on and around termite 
mounds as well as at specific topographic regions in the landscape where nutrients accumulate, e.g. seeplines. 
However, grazing lawns also occur under more artificial conditions, like on old kraals where cattle have been 
kept. In fenced game reserves, these sites are invaluable to large herbivores and especially so in areas 
dominated by unpalatable grasses, such as thatch grass. Using the same principle of an initial net nutrient 
deposition that brought about grazing lawns on old kraals, we aim to test whether these lawns can be created 
in a nutrient poor area using buffalo. To do this we marked out experimental and control plots in an area 
dominated by thatch grass at a fenced game reserve in the Waterberg. We measured grass species 
composition and biomass and collected soil and thatch grass samples at each plot for nutrient analysis. To get 
a net influx of nutrients into the experimental plots we lured buffalo to the plots using feed supplement.   
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Illegal dog hunters trespass into privately owned game ranches and sometimes they subsequently vandalise 
property. There are so many cases that have been received in KwaZulu-Natal midlands area; farmers having 
been attacked and also the other way round with dog hunters having been attacked because of trespassing. As 
a result there is a huge conflict between the private landowners and the illegal hunters who come from the 
surrounding communities. The number of the Oribi species is going down mainly because it is a soft target for 
this form of illegal dog hunting. Using data obtained through in-depth interviews of key informants from major 
stakeholder organisations and communities linked to the private wildlife sector in KwaZulu-Natal province, 
participant observations and analysis of documentary evidence I argue that the dispute in the KwaZulu-Natal 
Midlands area illustrates the complications due to the clash of interests by the actors involved. Given the 
historical imbalance of land distribution, landless communities allege that it is the emergence of game farming 
on their watch which is denying them the opportunity to earn a livelihood through access to land. The fugitive 
nature of wildlife and its subsequent compartmentalisation through game farming point towards the double-
edged significance of the fence.  A clear boundary has been set for a resource that all concerned actors could 
have some form of access.  That illegal dog hunting has become rampant provides evidence against 
Institutional Design Principles for instance, of clearly defined boundaries and clearly defined user groups. 
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Habitat suitability models of game species are becoming increasingly important tools used by conservationist 
for the introduction and management of these species. However, the development of a broad habitat 
suitability model for a large number of different species is nearly impossible as it requires detailed studies of 
each species to formulate the required models. Considering the restrictions of these models, the objective of 
this study was to develop an alternative, user friendly, structured decision support system to assist in the 
decision making process by determining the suitability of a specific region for specific game species. The new 
model evaluates and allocates scores to a set of criteria that consists of relevant conservation, habitat and 
economic considerations. The evaluation and scoring of these criteria incorporate both scientific surveys and 
information from literature. The accuracy of the developed model was then tested by comparing the predicted 
habitat preference of game species with the actual observed habitat preference of the game species in the 
Doornkloof Nature Reserve, Northern Cape Province. For most of the studied species the habitats that had the 
highest suitability scores were also the habitats that the species preferred. Similarly, the habitats that received 
the lowest scored were also the habitats that the species avoided. The results of the study suggest that this 
approach to suitability assessment hold potential for general practical application. It is envisaged that the 
addition of more variables for scoring and further refinement in the model will improve the model for 
applications on a national basis.   
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The taxonomic status of the quagga Equus quagga, described by Boddaert in 1785 and extinct since the last 
individual died in Artis Magistra Zoo in Amsterdam, Holland on 12 August 1883, is the subject of considerable 
debate. The traditional approach maintains that the quagga is a species in its own right, separate from the 
plains zebra E. burchellii, described by Gray in 1824. The alternative, single species hypothesis places the 
quagga as a subspecies of the plain’s zebra, and by virtue of priority, the plains zebra assumes the specific 
epithet of quagga. Given that the quagga has been extinct for 130 years, since when it has not been possible 
to collect field observations, this debate has played out in the fields of morphological and molecular studies. 
Here we present hitherto largely overlooked historical observations (n = 142) of these two equids in what is 
now the Free State Province of South Africa. These historical accounts show that the two forms occurred 
together in this area, and there is no evidence of intermediate forms. These data support the two species 
hypothesis. This implies that the true quagga should be recognised as an extinct species, and the plains zebra 
should revert to its original specific epithet. Furthermore, these findings call into question the validity of 
attempts to selectively breed plains zebra to look like the quagga. 
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Human-baboon conflict is a common problem throughout South Africa. Baboons raid urban areas for quick, 
high energy rewards. In the Cape Peninsula baboons have been managed by ‘baboon monitors’ since 1998.  In 
August 2012, Human Wildlife Solutions (HWS) was contracted by the City of Cape Town to continue this 
practice and keep baboons out of town at least 80% of the time. HWS has since dramatically reduced the 
raiding behaviour of 11 baboon troops by successfully using aversive conditioning and selective euthanasia.  
Under permits issued by CapeNature, and methods approved by the NSPCA, HWS uses paintball markers and 
bear bangers to manage baboons. Since September 2012 HWS has kept the baboon troops out of town on 
average 98.5% of the time. Additionally, assertive raiding (raiding houses, people or attacking pets) has 
dropped by 75% from the last quarter of 2012 to the first quarter of 2014.  Keeping the baboons out of town 
and in their natural environment has significantly decreased human induced baboon deaths and many other 
aspects of human-baboon conflict. 
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Long term ecological studies are generally very rare yet often provide better insights into the ecology of a 
species than what can be derived from short term studies alone. This is particularly true when dealing with 
longer lived species such as black rhinoceros. In this study we examine the dispersal behaviour of 40 calves 
born to five female black rhinoceros (Diceros bicornis minor) over a 25 year period. The study is based on 
sightings data collected from known individuals living in a large (440km

2
) enclosed area. Results indicate that 

most calves settle in the vicinity of the natal home range and that there is a high degree of overlap between 
the mother’s home range and the home ranges of most of her offspring. This holds true for both sexes and this 
pattern generally does not alter much as these individuals mature. A few individuals, nevertheless, do disperse 
beyond the natal range and in some instances this is associated with the concurrent movement of a sibling.  
Dispersal distance and potential triggers for this movement are explored and discussed. These results support 
earlier assertions that black rhinoceros are poor dispersers and this has important implications for the 
management of black rhinoceros.  
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South Africa is a country that is largely defined by its open plains and rich diversity of wildlife species, being 
home to around 7% of the world’s vertebrate species, 6% of mammal species and over 5% of known reptiles 
and insects. The meat and other products of these wild animals are extensively utilised in the country, whether 
derived legally or illegally, through formal supply chains or through poaching and the unlawful bushmeat 
trade. The control of fraud and the enforcement of regulations pertaining to wildlife trade on both formal and 
informal markets rely critically on the capacity to identify suspected illegal products at the species level. 
Morphological identifications are not only challenging when easily recognisable body parts are removed from 
confiscated animals and when meat is processed, but such methods lack scientific credibility during 
prosecution. DNA is considered the most appropriate molecule for making species identifications, regardless of 
tissue type and processing. Nonetheless, the lack or complete absence of reference DNA sequence data for 
many South African wildlife species severely hampers the use of such methods in investigating and penalising 
illegal harvesting and market fraud. This study is thus aimed at filling this research void by developing a 
comprehensive reference DNA sequence library to permit the explicit identification of the meat and other 
products derived from African wildlife species, ranging from small rodents to large ungulates. The established 
data and methods will thereafter be used to evaluate the extent of fraudulent trade in wildlife products 
prevailing on the local market. 
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Conservation requires making decisions about interventions. Very often decisions are made in the absence of 
empirical evidence about which actions are most effective and this means that most interventions remain 
experience-based. Information may be lacking because the effects of actions have not been rigorously 
assessed. Conversely, although some evidence for the effects of interventions may exist, it is often only 
available in the scientific literature, and largely inaccessible to decision makers such as conservation 
practitioners, reserve manager, landowners and policy-makers. The current revision of the Red List of 
Mammals of South Africa, Lesotho and Swaziland, provided an ideal opportunity to collect evidence on threats 
facing mammals in the region, and the effectiveness of conservation interventions to mitigate such threats. 
We used Red List assessments to draw up a list of known threats to mammals and consulted experts to identify 
relevant conservation interventions. We then extracted and summarised papers from the South African 
Journal of Wildlife Research that formally tested these interventions, providing a basis for the first ever 
conservation evidence synopsis for mammals in the region. This synopsis is an important initial step in the road 
towards evidence-based decision making. The next challenge is to develop processes to ensure that evidence-
based practice is adopted by decision makers at all scales and in all spheres of mammal conservation. The 
long-term vision is to bridge the divide between management action and conservation science: making 
conservation literature more relevant to managers, and increasing the participation of managers in the 
scientific process. 
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The sub-Saharan savanna tortoise Kinixys belliana Gray, 1830 (Testudinidae) previously consisted of three 
divergent clades. However, recent phylogenic evidence shows that these three subspecies form distinct 
species and one of the newly recognised species is Kinixys zombensis Hewitt, 1931. Most of the existing 
literature reports on the ecology of K. belliana and not on any of the subspecies. Therefore, we investigated 
the ecology of K. zombensis in the Enseleni Nature Reserve, KwaZulu-Natal, South Africa. For each tortoise 
sampled (n = 26), the immediate habitat type and co-ordinates were recorded. The tortoises were also 
examined for ticks and their faeces analysed. Coastal forest was the preferred habitat of K. zombensis and 
individuals appeared to be clumped in forest patches, separated from one another by geographic barriers. The 
isolation of tortoises within the fragmented reserve and the presence of aberrant specimens suggest that 
inbreeding may be occurring. The establishment of corridors and expansion of the reserve’s boundaries may 
increase the overall fitness of the reserve’s tortoise population. Kinixys zombensis appears to be an important 
host for the tick species Amblyomma nuttalli; it has a broad omnivorous diet and may play an important role in 
the dispersal of certain tree species. 
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Impala (Aepyceros melampus) are medium sized antelope found throughout southern Africa, and their herd 
size and composition may change seasonally in response to food availability and/or breeding cycles. Our study 
used direct observations of impala herds (n=71) in Hwange National Park, Zimbabwe to assess the effect of 
seasonality on impala herd size and demographics. Irrespective of season, open habitats always had larger 
impala herds. Such a result may be linked to the “many eyes” hypothesis to increase predator vigilance in 
areas with less cover. Although the number of juvenile and sub-adult impala declined in the winter, this was 
not significant and likely occurred as a result of changes in the social structure of impala herds as they 
prepared to enter their mating season. Our results could provide important baseline information for wildlife 
managers, especially managers of fenced game reserves, or where the species occurs extralimitally.  
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Vervet monkeys (Chlorocebus pygerythrus) are omnivorous primates that frequently live among people 
consuming their crops and food. This study seeks to understand vervet monkey-human interactions by 
examining the stable carbon (δ

13
C) and nitrogen (δ

15
N) values from hair collected from eight groups with 

varying degrees of human contact.  δ
13

C and δ
15

N values are useful for understanding animal behaviour as they 
are recorded in tissues and excreta, providing data on an animal’s feeding ecology and habitat utilization.  
These data can be particularly valuable when studying unhabituated groups of primates.  Most free-ranging 
vervets consume C3 plants.  However, some have access to C4 human crops (i.e. maize, sugarcane). Since the 
δ

13
C values of C3 and C4 plants are different, the δ

13
C values of vervet hair can be used to estimate a 

population’s reliance on C4 crops or foods processed with C4 sweeteners. We used behavioural observations to 
note the degree to which humans have impacted each site and the consumption of human foods by each 
group.  We found that the two vervet groups with the highest C4 consumption inhabited nature reserves and 
interacted with humans sporadically. Further behavioural observations revealed that the high δ

13
C values 

exhibited by these groups were linked to raiding of C4 crops. By revealing these cryptic feeding patterns, this 
study illustrates the utility of stable isotope analysis for identifying the consumption of crops by free-ranging 
monkeys and this can be used as a first step for developing management protocols to address conflicts 
between humans and vervet monkeys.  
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Understanding how black rhinoceros utilise the landscape in relation to water, temperature and slope and how 
activity may vary over time of day is crucial to testing hypotheses about resource use and for the effective 
management of rhinos. We predict that the rhino’s behaviour will differ between day and night, and this has 
important implications as most ranging data was traditionally collected during the day. We expect that the 
rhinos will avoid steep slopes and extreme ambient temperatures while staying close to water. Satellite GPS 
bracelets were fitted on to five black rhino in the Great Fish River Nature Reserve, Eastern Cape, so that their 
movements could be quantified. Here we report on data for the warmer months of 2014. The rhinos spent 
most of the time near water. They avoided slopes and used roads or hiking trails to traverse steep slopes. The 
rhinos were more active at night. These findings will be useful to develop models of space use by rhinos, and 
the difference in daily activity patterns needs to be further explored in order to critically evaluate diurnally-
collected home range estimates. 
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Human-baboon conflict has been directly and indirectly linked to increases in urban development in Africa. 
Competition between baboons and humans for resources has resulted in property damage by baboons and 
retributive baboon killing. The spatial distribution and patterns of human-baboon conflict have not been 
documented in Nature’s Valley, Western Cape, South Africa, but are essential details needed for conflict 
management. Nature’s Valley provides a unique study area as development is restricted and responses by 
baboons to management efforts can be easily monitored. Baboon activity budgets were determined using 
direct observations and camera traps during April 2014. Baboons were present and active within Nature’s 
Valley between 9am and 5pm and human-baboon conflict was concentrated between 10am and 3pm at the 
entrance, forest edge and core of the residential area. In addition, the average number of baboons present per 
hour was significantly correlated with the total number of conflict incidences per hour. Proactive responses to 
baboon presence during peak times of activity may significantly reduce human-baboon conflict. Many baboons 
were intimidated by chasing or shouting. Thus, by employing response teams that actively patrol the area at 
peak activity times, conflict could be reduced. Other conflict mitigation strategies could also include decreasing 
the visibility of food inside houses and increasing public awareness about baboons and baboon activity. 
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The breeding cycle of warthogs is seasonal, hence mating takes place in May or June and farrowing occurs 
from October to December. Seasonal breeders require environmental cues such as photoperiod to initiate 
breeding and regulate hormone levels. Warthog reproductive hormone levels can therefore be linked to 
seasonal breeding cycles. Data were collected from warthogs during SANParks culling operations in ADDO 
Elephant National Park (AENP) from February 2013 until May 2014. Blood was extracted from the warthogs for 
hormone analyses. The 17β Estradiol (E2) and testosterone levels were compared to the age of the warthogs 
and breeding cycle. The reproductive hormone levels were also compared with environmental cues such as 
photoperiod.  The age of the male warthogs and testosterone hormone levels were compared with the 
spermatogenic cycle and gonadosomatic index (GSI). It can be speculated that male warthogs in AENP start 
breeding at an earlier age than other populations as found by a high testosterone level at an earlier age and 
also increasing GSI values which indicates increasing development of gonads. This could contribute to the 
invasiveness of this species. 
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The study investigated the effect of tranquilization with a long-acting neuroleptic (LAN) on blue wildebeest 
behavioural and physiological responses. Animals were left in captivity, un-tranquilized for 24 hours, after 
which time they were administered a LAN and left for another 24 hours. The first 12 hours of each treatment 
was used for observations and vital sign measurements. Blood samples were collected at the beginning, 
middle and end of the trial. Tranquilization caused an increase in time spent lying with heads down, eating, 
standing with heads down, frequency of grooming while lying down and frequency of stomping feet. It also 
caused a decrease in time spent being vigilant and exploring while walking. Tranquilization had no effect on 
mean heart rate (bpm), mean respiration rate (breaths/minute) or mean skin temperature (

o
C). It did, however 

cause a decrease in respiration rate at 11pm, 12pm and 3pm. Treatment had no effect on motion but motion 
did differ at different times of the day and was found to be strongly correlated with both heart rate and 
respiration rate. Both parameters decreased when animals were stationary. Vital signs differed between 
behaviours with alarm behaviours having the highest mean heart rates and respiration rates and resting 
behaviours having the lowest. Tranquilization affected respiration rate for certain behaviours, causing a 
decrease during the behaviours: trotting, vigilance, standing with head down and standing with head up. 
Immune function decreased as the trial progressed and treatment with the LAN indicated a slight slowing in 
the immunosuppressing effects of captivity. 
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African catfish Clarias gariepinus are endemic to Africa, and are widely cultivated on the continent and further 
afield. Various other members of the genus Clarias, including the walking catfish (C. batrachus) are endemic to 
Southeast Asia but also occur as invasive species in other regions. We used variation at the mitochondrial 
control region genetic to classify red and mottled juvenile individuals observed in a South African hatchery 
population, after morphological examination afield and by consulted specialists could not confirm the status of 
these individuals as C. gariepinus. Sequences of the unidentified catfish were compared to 126 reference 
samples, including African catfish from South Africa and Kenya, as well as GenBank records for this species and 
for three species of Southeast Asian catfish. The unidentified catfish and C. batrachus shared many 
polymorphisms that did not occur in C. gariepinus. A bioinformatics approach using the BLAST Tool of the 
National Centre for Biotechnology Information confirmed that the unidentified catfish show high similarity to 
catfish of Asian origin. Finally, the catfish analysed grouped according to continent of origin (Africa and Asia) 
during phylogenetic analysis, with strong bootstrap support and with the unidentified fish contained in the 
Asian cluster. We thus conclude that the unidentified catfish are most likely imported C. batrachus. The results 
also confirm that routine use of regular sequencing techniques and data available on GenBank can make a 
valuable contribution to the detection of invasive species. 
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The samango monkey subspecies Cercopithecus mitis labiatus is endemic to South Africa, occurring in 
Afromontane forests of the Eastern Cape and KwaZulu-Natal and the coastal scarp forests. There has been a 
major decline in the populations of this subspecies, with declines exceeding 30% reported over the past 27 
years. This decline is mainly attributable to habitat loss, fragmentation and afforestation. The distributions of 
the two samango subspecies found in southern Africa do not overlap with C. m. labiatus confined to the 
Afromontane forests and C.m erythrarchus confined to coastal forests. Recent observations, however, suggest 
that, C. m. labiatus does occur in the Indian Ocean Belt forest near East London. We aim to study behavioural 
and ecological flexibility in the subspecies by investigating the effects of forest structure on its ecology. We will 
employ density surveys and radio-tracking to collect data on group size and composition, home range size and 
diet. 
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Wildlife-human conflict occurs on a global scale and is expected to be on the rise. In some cases, management 
techniques targeting species directly involved in conflict can also influence biological diversity. In South Africa 
conflicts often involve farmers attempting to control caracal, black-backed jackal and leopard to reduce 
depredation on small livestock including sheep and goats. Predator-farmer coexistence requires effective 
methods that support farm productivity while also minimizing the impact of predator management on 
farmland biodiversity. The objectives of this study are to 1) compare predator ecology, biological diversity and 
trophic dynamics on farmlands and in neighbouring protected areas and 2) test non-lethal measures to 
mitigate predator-farmer conflict. To achieve these objectives we will monitor predators using GPS radio-
collars and camera traps and carry out small mammal trapping and vegetation surveys. Using an experimental 
design involving Eco-herders and guardian dogs we will assess ecological and economical effectiveness of non-
lethal predator management. This study will be implemented on farms experiencing high depredation rates in 
the Namaqua region of the Northern Cape, a global biodiversity hotspot. This work will provide an evidence-
base for various conflict mitigation techniques to facilitate carnivore-human coexistence while highlighting the 
link between predators and biodiversity.  
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Mechanisms to regulate the alien warthog (Phacochoerus africanus) population in Addo Elephant National 
Park (AENP) are critical for successful management of this invasive species. Warthog populations are regulated 
by both bottom-up and top-down mechanisms, but the roles of various predators in driving top-down 
regulation are not well understood. One such regulatory process could be predation on juveniles by meso-
predators, such as black-backed jackals (Canis mesomelas). Jackals can have significant impacts on ungulate 
population dynamics through predation on juveniles. We hypothesized that the ability of jackals to control 
warthog is limited to seasonal neonatal predation, as adults would be beyond the ability of jackals to kill. 
Alternatively, jackals may scavenge warthog carcasses throughout the year. We analysed 120 jackal scat 
samples from four seasons from the Main Camp section of the AENP. We found that warthog were consumed 
throughout the year. Warthog consumption was more prevalent in August, with no evidence of a post-
farrowing (November-December) peak in consumption.  We interpret these patterns to indicate that jackals 
are scavenging carcasses of warthog, particularly those dying in harsh winter conditions, but there is no 
support for seasonal predation on neonates. These findings suggest jackals are not impacting warthog 
populations by direct predation. 
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Brown hyaenas (Hyaena brunnea) were introduced to Shamwari Game Reserve in the Eastern Cape Province 
during 2002, but their feeding ecology is poorly understood. Feeding observations of brown hyaena by field 
guides and the collection of 31 scats from the study area took place over an 11 month period. Standard 
techniques were used to analyse the scats and identify prey items present. Ten dietary categories were 
identified from the scats, with a mean of 3.2 dietary categories per scat. Large mammal remains were found in 
30 of the 31 scats, with kudu being the most abundant (61.0% of scats). Overall the two methods indicated at 
least 14 mammal species being fed on by the brown hyaena. The presence of mainly large mammal remains 
and invertebrates (in 38.7% of all scats), together with the feeding observations of mainly large mammals by 
field guides, suggests that brown hyaena in Shamwari are mainly scavengers and that sufficient carrion is 
available, thereby reducing the need for them to hunt. A 52.0% occurrence of plant matter was found in the 
scats, suggesting that plant material is an important component of their diet. Further studies are underway to 
investigate the feeding ecology of brown hyaena in Shamwari and surrounding areas. 
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African elephants (Loxodonta africana) affect the structure of the areas they inhabit, and therefore the 
habitats of plant and animal species around them.  When elephants are fenced in and are no longer able to 
migrate, their impact on the local environments become even more pronounced. With this study we aim to 
test whether a herd of elephants introduced 20 years ago onto a small fenced game reserve has had a 
significant impact on local trees. In 1994, six elephants were introduced onto Mabula Private Game Reserve, a 
herd which now has nine individuals. A tree impact assessment was done in March 2014 to determine whether 
the number of tree species and size of trees impacted on by elephants is a function of relative abundance, 
whether tree recruitment is happening at a sufficient rate to replace any killed trees and whether elephant 
impact increases with increased proximity to roads.  Tree impact was recorded on 2000m

2 
quadrats spaced 

throughout the reserve, evenly represented on the two dominant geology types. Impact was determined 
based on percentage of canopy removed by elephants, number of trees that were toppled and percentage of 
bark removal that occurred. Preliminary results indicate that elephant impact on trees is greater near roads 
possibly due to the ease of access and that tree species are not impacted based on relative abundance.  These 
results emphasize the importance of road placement on small fenced reserves hosting elephants as too many 
roads in sensitive areas with rare palatable trees might amplify elephant impact. 
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Lion (Panthera leo) populations on small reserves (<1000km
2
) require more intensive management than those 

in larger conservation areas. “Surplus” animals are a major management concern, resulting from smaller inter-
birth intervals, younger ages of first reproduction and higher survival rates. In the 1990s and early 2000s this 
surplus was trans-located to newly formed reserves. More recently, the proliferation of new reserves has 
slowed, often forcing managers to cull surplus animals. The Lion Management Forum has proposed several 
interventions to reduce the number of surplus lions by mimicking natural processes. These included the use of 
chemical contraception to increase the age of first reproduction and/or inter-birth intervals to match those 
found in the Kruger National Park (NP) lions; or “tube-tying” to reduce litter size to match that found in the 
Serengeti NP. We developed a population simulation model, GrowLS, to evaluate the efficacy of these 
interventions. GrowLS predicts that alterations to inter-birth intervals or litter size would achieve the largest 
reduction in surplus animals. Alterations to the age of first reproduction in lionesses had almost no effect. A 
combined approach would result in an undesirable near zero population growth. Additional features of GrowLs 
are its ability to predict population size and number of breeding lionesses and cubs per year. GrowLS has 
applications in the management of other species for which the required input parameters are known. GrowLS 
will serve is an invaluable tool for managers wanting to control population size by manipulating female 
reproductive rates. 
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The common view in the population and environment debate is that agriculture and wildlife cannot co-exist, 
particularly in situations where people and wildlife share scarce natural resources. In this study, we use wildlife 
track counts and a socio-economic survey in relation to humans and wildlife sharing riparian wetlands to 
question this view, in the context of agropastoralist migration into a Transfrontier Conservation Area (TFCA) in 
northern Zimbabwe. Here, immigrants are considered a threat to wildlife conservation because of increasing 
human settlements, expanding agricultural fields and accumulation of cattle. Our comparative analysis shows 
that immigrants own more cattle with larger herd sizes than autochthons, access to wetlands is similar 
between the two groups, but immigrants cultivate/clear larger wetland fields which is linked to access to 
draught cattle. The intensity of use of wetlands by wildlife and livestock is stronger in the dry, than the wet 
season in two sites, and vice versa for a site close to a protected area. Although human population is a factor, 
the spatial distribution of fields and settlements appear to explain strongly the presence/absence of wildlife 
from the wetlands. Rainfall variability, soil infertility, limited alternative livelihoods and the socio-political value 
of wetlands contribute to persistent agriculture, settlement and conflict in the wetlands. Our findings suggest 
that neo-Malthusian predictions for a gloomy future for wildlife, and land use planning, may be ill-informed 
because of lack of attention to the importance of joint analysis of the ecological, economic and politico-
economic factors shaping locally-specific natural resource use.   
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Agricultural landscapes play an important role as habitat and corridors for wide-ranging wildlife such as large 
carnivores because the sizes of most protected wildlife areas are not large enough to adequately 
accommodate their home ranges. In particular, less competitive and endangered species use agricultural 
landscapes to avoid competition with dominant species.  In this study we examined the potential of three 
agricultural landscape in northern Botswana in promoting co-occurrence among three sympatric carnivores; 
lion, leopard and wild dog. We used confirmed cases of livestock predation by these carnivores as a measure 
of their distribution and relative abundance. We calculated multidimensional niche overlap with two axes 
(location of predation and livestock predated upon).  The results showed that in all agricultural landscapes 
niche overlap between lion-leopard and lion-wild dog were low (P < 0.001 for all pairwise comparisons), 
suggesting potential co-occurrence of lion and the other subordinate carnivores in these areas.  Niche overlap 
between leopard-wild dog was relatively higher (P < 0.01 for all pairwise comparisons) and increasing with 
decreasing wildlife/livestock ratio.  Leopard and wild dog significantly shared the location of predation and 
prey near wildlife areas (P = 0.002) and had low location (range) niche overlap far from wildlife areas, 
suggesting potential co-occurrence far from wildlife areas.  The study suggests that the three species can co-
occur in agricultural landscapes.  However, it is recommended that studies to determine the utilization of wild 
prey by these carnivores in these landscapes be conducted to compare with livestock predation. 
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Protected areas (PAs) are central to conservation actions, as they traditionally exclude threats.  PAs are 
increasingly seen as supplying significant intangible and tangible benefits to society.  Protected area agencies 
in South Africa have traditionally focused PA expansion efforts on state-ownership of land.  Recently, there has 
been growing emphasis towards the application of stewardship mechanisms, where ownership and/or 
management responsibility remains with private landowners and/or local communities. There is negligible 
published literature, in the South African context, on which PA’s and stewardship mechanisms generate the 
best returns in terms of social, economic and environmental benefits; or whether a specific PA mechanism 
may best improve the resilience of the socio-ecological system.  Here we explore which mechanisms operate 
within the Olifants River Catchment. These include strictly regulated national parks and nature reserves, 
through to mixed-use, jointly-managed landscapes declared as protected environments (PEs), UNESCO 
biospheres, trans-frontier conservation areas (TFCAs), and non-statutory private game ranches.   We show 
shifting trends in the application of the various mechanisms, with increasing application of stewardship with 
varying regulatory commitments. A range of potential costs and benefits of the various models are provided. 
These findings have key policy implications and will guide further work on the benefits and limitations of 
different stewardship and protected area mechanisms in the Olifants River Catchment. 
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Active adaptive management plays a crucial role in the management of Mabula Game Reserve, Limpopo. By 
studying resource partitioning between the large grazing herbivores in the reserve, management practices can 
be adapted according to what grasses are selected for most by specific species and how selective those 
animals are in terms of the species grazed. The selectivity of the animals determines their niche separation in 
that grass species occur in specific geologies and landscapes. Niche separation will help determine degree of 
competition between species by looking at where animal species occur and what other species they overlap 
with. Multiple factors were taken into consideration when determining resource partitioning and niche 
separation such as the size and composition of the animal group, male to female ratio and animal size. Among 
these variables, grass species consumed, height of grass, and soil type were recorded at allocated sites within 
the reserve to determine resource partitioning and niche separation amongst large grazing herbivores. Even 
though it has been suggested that the size plays an important role in niche separation, the digestive system of 
animals plays an equally important role. Data shows that wildebeest and zebra overlap considerably. While at 
certain sites, dominated by Cynodon dactylon (old settlements), large congregations of multiple species occur 
at one time. Sites with Cynodon dactylon are highly selected  by all large grazing herbivores due to its high 
palatability. The high overlap at old settlements may indicate low quantities of palatable grasses in the 
reserve. 
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Rodent species are an economic and public-health concern as they can inflict substantial economic damage in 
agricultural activities due to their abundance, diversity and ability to quickly multiply. Especially among small 
holder farmers, rodents can cause considerable damage as small holder farmers lack the financial and 
technical ability to apply rodenticides effectively and timeously. However, even among commercial farmers 
some rodent species cause significant economic damage. For example farmer reported Highveld gerbil 
Gerbilliscus brantsii damage to maize fields (at planting) in Free State and North West Province ranged from 
7% to 57%.  Such losses have generally been contributed to large population outbreaks and ineffective and 
incorrect application of rodenticides across different ecological and economic-agricultural landscapes. We 
report on rodent community composition and population trends of specific pest species as well as potential 
alternative effective strategies to reduce crop damage across these landscape matrices. Of special interest are 
the sustained high population numbers of in particular Gerbilliscus sp. throughout the year in specific areas 
and the likely reasons that contribute to this. Finally we highlight the effect of incorrect management practices 
on rodent predators and the need to implement ecologically based rodent management.  
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Studying dietary overlap between the three semi-aquatic carnivore species can help elucidate their function in 
the ecosystem.  Here we look at dietary overlap between the Cape clawless otter (Aonyx capensis), spotted-
necked otter (Lutra maculicollis) and water mongoose (Atilax paludinosus) in the Bankenveld ecotone reserve 
for the first time.  The possible influence of season, prey type and prey size in the carnivore’s foraging habits 
were determined using scat collection and analysis.  We collected 45 Cape clawless otter scats, 21 spotted-
necked otter scats and 36 water mongoose scats from March 2013 to June 2014.  The scat analysis shows that 
the diet for Cape clawless otters consist of 67% crabs, 31% frog and 2% fish as relative percentage frequency.  
Spotted-necked otters had 37% fish, 33% crab and 30% frog in their scats.  Water mongoose has a broader diet 
with 31.5 % crab, 4.6 % bird, 28.7% insects, 16.7 % frogs and 4.6 % small mammals.  The eyestalk lengths of 
crabs found in the scats were measured and compared and showed no significant difference (F[2.305] = 
155.33, p = 0.155) between sizes of crabs consumed by the three carnivore species.  There was an increase in 
the percentage fish and decrease in the percentage crabs consumed in winter, likely explained by possible 
slower fish mobility in lower temperatures, and crabs confining themselves to inaccessible places.  Although 
some overlap in the diet is evident, the differences are likely sufficient to allow coexistence unless co-existence 
is facilitated by temporal niche separation. 
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Surface water availability is a key driver of elephant impacts on biological diversity. In particular, providing 
artificial surface water reduces landscape heterogeneity, especially in small reserves with high elephant 
densities. Thus, conservation managers use water availability as a tool to manipulate elephant distributions in 
an attempt to maintain landscape heterogeneity. The strategy assumes that local elephant densities are a 
function of the size of the waterhole, but this has not been tested. Using three measures of the intensity of 
elephant use (i.e. dung counts; camera traps recording the mean number of elephant per day and elephant 
presence per day), we test how elephant respond to variation in the size of waterholes in the Main Camp and 
Colchester sections of the Addo Elephant National Park; the former supports multiple artificial and natural 
water sources that are reduced in the latter in an attempt to reduce impacts. We show that elephant use 
waterholes independently of their size. As a consequence and because water availability is not limiting, 
elephant cause significant declines in the abundance of three canopy emergent plant species (i.e. Cussonia 
spicata, Aloe ferox, Aloe africana) in areas where this management strategy is implemented. This suggests that 
manipulating waterhole size is not useful in managing the impacts. We presume that the numerous natural 
water sources and other factors such as water quality confound the effectiveness of artificial waterhole 
management across habitats.    
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Camera traps are an increasingly popular tool for measuring vertebrate species richness. The Fish-Kowie 
Corridor (FKC) in the Eastern Cape, South Africa is a priority conservation area as it falls within the transition 
zone of several globally important biodiversity hotspots. Thus, it is essential to have reliable estimates of 
biodiversity in the region. Our study evaluated the sampling efficiency required to adequately assess medium 
to large mammal diversity in the FKC using camera traps. Camera traps were deployed in a systematic grid at 
54 sampling stations across six study sites within the FKC over 90 days. Species rarefaction curves converged 
after the incorporation of data from 45 sampling stations and after approximately 2500 camera nights. Thicket 
vegetation is generally a very dense and often spiny habitat type. Thus, greater sampling effort is required 
when camera trapping in thicket vegetation compared to more structurally simple habitats like savannas. Our 
study not only provides valuable baseline information on the mammalian community within thicket 
vegetation, but also important data for streamlining the design of future surveys using camera traps. 
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