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Project highlights – Year 1 
 

·  First stage of all fieldwork completed 
·  Substantial contribution to development of baseline inventory of invertebrates  
·  In-field training, mentoring and capacity building 
·  Two MSc students successfully complete first year of their research 
·  Attendance at 6th Savanna Networking Conference in Kruger National Park, South 

Africa  
·  Fire education poster developed 
·  Researcher features in educational television program for children (Wild Crew) 

 
 
 
Introduction 
Fire, a part of the African landscape for hundreds of millennia, is considered a key 
disturbance that plays an important role in the structure and functioning of many African 
ecosystems. Fire is especially widespread and frequent in Africa’s savannas where it is 
widely used today as a land management tool both in agriculture and conservation: for 
maintaining natural habitats in conservation areas, for managing vegetation for livestock 
production, and for controlling invasive and/or encroaching plants. Savannas are of great 
significance to human welfare and economies (e.g. subsistence and commercial agricultural), 
and are home to a great diversity and abundance of Africa’s fauna. For the effective 
management and conservation of biodiversity it is essential to be able to understand and 
predict community responses to fire. However, historically most fire studies have focused on 
the effects of fire on vegetation, with only a handful of studies concentrating on the faunal 
response. Consequently, there are a number of key gaps in fire knowledge. The Burning for 
Biodiversity in Africa project aims to address this issue. 
 
 
Aims and objectives 
The Burning for Biodiversity in Africa project aims to improve biodiversity conservation in 
southern Africa’s savannas through a multi-faceted programme of research, stakeholder 
involvement and effective fire management.  
 
Overall the project has four main objectives which are to:  
 
(1) Improve scientific understanding of fire effects on faunal biodiversity to provide a sound 
basis for conservation management 

The project is investigating how animal responses to repeated fire events vary across 
savannas along a rainfall gradient. In doing so, this project will inform conservation 
management in savanna systems throughout Africa where fire is commonly used as a 
management tool.  

Sampling is taking place in savannas across a rainfall gradient to determine how response to 
fire regimes might vary. We are testing the idea that the response of biota is greater in wetter 
savannas because higher fuel loads in these areas result in greater habitat structural change 
after fire; it is this change in habitat structure than animals respond most to.  
 
Fire management strategies that introduce increased fire variability into the landscape 
through the use of dynamic spatial and temporal mosaics (patch burning) are increasingly 
being promoted and implemented in conservation areas. A key assumption is that spatial 
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and temporal fire patterns are surrogates for biodiversity. However, if savanna biota are 
resistant to burning, the pyrodiversity paradigm warrants critical investigation. A key issue is 
determining the degree of pyrodiversity required for effective biodiversity conservation. This 
objective builds on the first part of proposal taking a more management-orientated focus.  
 
Findings from the biodiversity research will be presented and discussed at fire managers’ 
workshops in Kruger National Park and Hluhluwe-iUmfolozi Game Reserve.  
 
 
(2) Provide baseline inventory information for a range of taxa (invertebrates and birds) 
across savanna types.  
 
Invertebrates typically receive less attention than vertebrates and plants which is problematic 
because invertebrates are highly abundant, highly diverse, and play pivotal roles in 
ecosystem functioning including seed dispersal and nutrient cycling. In many areas, the 
diversity of invertebrates simply isn’t know. We aim to redress this, with invertebrate projects 
focusing on spiders, termites and ants.  
 
 
(3) Build capacity in southern African conservation organisations 
 
The capacity building component (specifically the training of conservation managers and 
students) of this project aims to ensure that knowledge and a range of skills are developed 
within conservation organisations (especially South African National Parks, SANParks) and 
research institutes.   
 
  
(4) Educate and increase public awareness about the role of fire in savanna conservation. 
 
Finally, because of the influence of public perceptions on conservation management policies, 
it is vital that the general public are informed about the effects of fire on biodiversity and fire 
management practices. Raised awareness will be achieved through a multi-level 
communications and outreach programme 
 
 
Study area 
The project is based at sites in Kruger National Park and Hluhluwe-iMfolozi Game Reserve 
in South Africa. Importantly the project makes use of long-term burning experiment in Kruger 
National Park which has been running since 1954. The experiment, established in a range of 
savanna vegetation types, involves the application of a number of different fire regimes (e.g. 
winter annual fires, summer triennial fires). This unique experiment allows us to tackle 
research questions related to effects of burning on biodiversity while also addressing the 
pyrodiversity issue. 
Four savanna sites in Kruger National Park are Mopani (driest), Satara (intermediate) and 
Pretoriuskop (wettest). A fourth savanna site at Hluhluwe-iMfolozi is the wettest site. These 
sites are detailed on Figure 1 below (1. Mopani, 2. Satara, 3. Pretoriuskop, 4. Hluhluwe). 
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Figure 1. Fieldsites across South Africa situated a long a N-S rainfall gradient. 1: 
Mopani, 2: Satara, 3: Pretoriuskop, 4: Hluhluwe. 
 
 
Progress towards objectives 
 
Overall substantial progress has been made in working towards the various project goals, 
and we are on-track to meet our objectives. 
 
1. Scientific understanding 
We have had a successful first year at moving towards achieving this objective. Improved 
scientific understanding requires robust, substantial data. Our field sampling program has 
been rigorous and comprehensive. Fieldwork has been conducted throughout the year to 
capture the influence of seasonal variation.  
 
Spiders (Arachnida: Araneae) 
The project has use a range of spider sampling techniques to ensure all microhabitats have 
been sampled. These standardised collection techniques include tree and shrub beating, 
pitfall trapping, leaf litter sifting, sweep netting and active searching. In addition data on 
habitat structure and vegetation composition has also been collected. All specimens are now 
in the process of being identified in collaboration with the Agricultural Research Council in 
South Africa and the South African National Arachnida Survey. 
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Above:  Baboon spider found at Mopani, Kruger National Park. 
 
 
 
Termites (Blattaria: Termitinae) 
Although sampling termites is especially difficult given their primarily subterranean habits, 
substantial progress has also been made with termite sampling. Again a range of sampling 
techniques was employed to comprehensively assess termite diversity associated with 
different fire regimes. Sampling was challenging, not least due to logistics, and included 
digging in several thousand toilet rolls (!) which act as cellulose baits and attract the termites. 
In addition grass litter bags were also used to attract termites. The litter bags will also help 
reveal how important termites are at aiding grass decomposition, and how fire might 
influence this important process. Other sampling that we conducted involved counts of 
termite mounds in the study areas, as well as active searching. 
 
All specimens are now in the process of being identified. However preliminary results 
suggest that termite activity is influenced by season, savanna type, and burning regime.  
 
In all savanna habitat types, termite activity (measured by attack scores on cellulose baits) is 
lowest in the dry winter season, and greatest in the wet summer season (Figure 2). An 
interesting finding was that overall activity was greatest in the Satara savanna habitat of 
Kruger National Park (Figure 2). This finding is contrary to our predictions where we 
expected greater activity in the more mesic savanna of Pretoriuskop. This unexpected 
finding may be due to the presence of unpalatable grasses in this savanna; we anticipate 
that results from the leaf litter decomposition study and analysis of data from the Hluhluwe 
site will shed more light on this issue. 
 
Burning appeared to have some influence on termite activity, with a stronger response in 
Pretoriuskop, the most mesic site in Kruger National Park (Figure 3). 
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Figure 2. Average intensity of termite activity (as  measured by attack of cellulose baits) 
by season and savanna habitat. 
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Figure 3. Average intensity of termite activity (as  measured by attack of cellulose baits) 
on different fire treatment plots at Pretoriuskop ( mesic savanna). Control = no burn. 
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Top: Renson Thethe (SANParks) [left] and MSc student Andrew Davies [right] collect toilet 
roll baits at Mopani, Kruger National Park 
Bottom : Collecting termites from toilet roll baits. 
 
 
 
 
Ants (Hymenoptera: Formicidae) 
Ants were sampled using pitfall trapping across savanna and fire regime types. Where 
possible, leaf litter sampling was also carried out. Given that pitfall traps are not specific for 
ants (i.e. other invertebrates are also trapped), we aim to maximise the information collected. 
With that in mind, specimens have been sent to the Oxford University Museum for 
identification. Currently identification of the ant samples is underway. It is envisaged data will 
be available in mid-late 2009. 
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Above:  Velly Ndluvo (SANParks) assists with processing leaf litter samples. 
 
 
Birds 
Birds were also sampled, although at a more localised level (at the Pretoriuskop site in 
Kruger National Park). Point counts were undertaken on each burn plot, and repeated 
several times for each plot. Preliminary results indicate that bird species richness is affected 
by different fire regimes, although abundance and species composition are not. The most 
pronounced difference was between unburnt (control) and annually burnt plots (Figure 4). 
Further analyses will be conducted to see how responses vary with bird guild and body-size. 
It is hoped that bird surveys will be conducted in other savanna types in Kruger National Park. 
 

0

10

20

30

40

50

60

August 1 August 3 Control Variable

Fire treatment

S
pe

ci
es

 r
ic

hn
es

s

 
Figure 4. Bird richness per fire treatment at Preto riuskop (bird richness is mean of 
several estimators). Control = unburnt; variable = ambient fire regime. 
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Publications 
Several publications have been planned from these studies. The long field season and 
taxonomic difficulties of specimen identification mean publications are likely to be forth-
coming later in 2009 and 2010. However, we are working on a publication highlighting the 
need for more fire research on termites given their role as ecosystem engineers. The paper 
(Termites and fire in African savannas: how much do we know?) has been submitted to the 
journal African Journal of Ecology for review.  
In addition a technical report for the conservation agencies involved will be compiled when all 
the data have been analysed. This is likely to be in late 2009. 
 
 
2. Inventory 
Given the breadth and depth of fieldwork sampling we have made great progress towards 
providing improved baseline inventory information. These data will be available mid-2009, 
and specimens will be deposited with the South African Museum, SANParks, Ezemvelo KZN 
Wildlife, the ARC (South Africa) and the Oxford University Museum. In particular the spider 
data will make an important contribution to the South African National Arachnida Survey; this 
is a national initiative to improve inventory data for arachnids. 
 
 
3. Capacity building 
The project has developed further a close working relationship with SANParks staff which 
has contributed to building capacity within the conservation organisation. Fieldwork at the 
start of the project involved SANParks Scientific Services staff (the Kruger Arthropod 
Research Team, KART), and subsequently park staff have accompanied researchers in the 
field. This provides explicitly for the opportunity to ‘learn on the job’; importantly staff were 
exposed to new sampling techniques (termites and spiders). The close working relationship 
and mentoring role of the project leader, Dr Catherine Parr, will further build capacity and 
experience within the organisation. In an encouraging development as a result of this 
mentoring, a manuscript was recently accepted for publication with Hendrik Sithole 
(Invertebrate research manager, SANParks) as the lead author:  
 
Sithole, H., Parr, C.L. & Smit, I.P.J. (accepted, 2009) Preliminary investigations into a 
potential ant invader in Kruger National Park, South Africa. African Journal of Ecology. 
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Top: The Kruger Arthropod Research Team (KART) sampling termites along a belt transect 
at Satara, Kruger National Park 
Middle : Hendrik Sithole (SANParks) collecting termites with a pooter 
Bottom : KART at the end of a day’s fieldwork. From left to right: Velly Ndluvo, Hendrik 
Sithole, Renson Tethe. 
 
 
In addition to capacity building within conservation organisations, two MSc students 
registered at the beginning of 2008. The students, Bradley Reynolds and Andrew Davies, 
attended the annual Kruger National Park networking meeting in April 2008, and successfully 
completed fieldwork sampling for their MSc’s. 
 
 
4. Public outreach and communication 
Although the school visit component of the project has been postponed until January 2009 
(due to logistical problems), an educational poster on fire and biodiversity was prepared 
ready to take out to South Africa for the January 2009 field season.  
 
The importance of termites in healthy ecosystem functioning was highlighted by MSc student, 
Andrew Davies, who was filmed by the South African Natural History Unit for an educational 
television program for children called Wild Crew. The episode focused on his research and 
provided information on termites and their role in savanna ecology. The episode was 
broadcast nationally by the South African Broadcasting Corporation (SABC) on the 6th of 
November 2008. 
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Goals for 2009 
 
1. Science 

·  The principal aim for 2009 is to complete specimen identifications, analyse the data 
and write up the findings for publication. It is envisaged that results will be 
disseminated in major international and local scientific journals.  

·  These data will also form the basis for the student’s MSc theses. 
·  On completion of the project at the end of 2009 technical reports will be compiled for 

SANParks and KZN Wildlife. 
 
 
2. Inventory 
Key to the success of the project is proper invertebrate specimen identification. This will 
enable not only greater ecological and scientific understanding, but contribute significantly to 
baseline inventory data for the areas sampled. It is anticipated that these data will be 
available by August/September 2009. Specimens will be deposited in local museums in 
South Africa and overseas at the Oxford University Museum. 
 
 
3. Capacity building 

·  Capacity building within the conservation organisations is on-going, and includes 
involvement in fieldwork for the Burning for Biodiversity project. Mentoring will also 
assist with data analysis for related projects, and assist with preparation for 
conference presentations. 

·  The MSc students are expected to hand in theses in late 2009-early 2010. 
 
 
4. Public outreach and communication 

·  Education posters – These will be made available in both English and a local 
language, Shangaan. It is anticipated that posters will be displayed in rest camps, 
environmental education centres and made available to schools and volunteer 
groups.  

·  A school visit is scheduled for January 2009, and is organised in conjunction with 
SAEON (the South African Environmental Observation Network). 

·  A fire managers’ workshop is scheduled for October 2009. This event will bring 
together ecologists, researchers and managers to improve knowledge flows and 
dissemination of research findings. Planning is underway to follow this event with a 
research meeting in Hluhluwe-iMfolozi Game Research which will bring together 
researchers and managers. 
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Project expenditure: Year 1 
 
 
2008 GB £ 

Travel (airfares, vehicle hire and fuel costs)** 11 222.67 

Field and laboratory equipment 1783.45 

Fieldwork subsistence 560.00 

Laboratory consumables 5217.57 

MSc student bursaries (x2) 8571.43 

Conference costs (x3) 427.28 

Field and laboratory assistance 936.96 

Transport of samples 82.43 

Project camera  292.46 

Poster laminating 11.50 

Received 29 175.00 

Total expenditure 29 105.75  

Surplus for 2008 year 69.25 

 
 
** Large increase in fuel costs during field work (price increase from R7 to nearly R10/ litre). 
Students were also not able to share vehicle costs as anticipated due to differing fieldwork 
schedules and logistical constraints. 
 
 
 
 
 
 
 
 

 

 


