
16

PAPER ABSTRACTS

Keyno te addr ess: Monday,  20 September  2010

Wildlife management in Australasia: biodiversity is changing in our part of the world
Peter J.S. Fleming1,2

2 address for correspondence: Prof Peter Fleming, Vertebrate Pest Research Unit, Industry & Investment, NSW, 
Forest Road, Orange, NSW 2800, Australia. (+61) 2 6391 3806. peter.fleming@industry.nsw.gov.au

Sess ion 1 : Ecological monitoring and i ts appl ication into the future

Wildlife monitoring systems for community managed areas in Namibia: Supporting adaptive 
management and influencing protected areas

Greg Stuart-Hill1, David Ward2  & Jo Tagg3

Dr Greg Stuart-Hill, WWF Namibia, Lossen Street, Windhoek, Namibia. (+264) 61 239945. gstuart@wwf.na

1Australasian Wildlife Management Society, c/- Greg Baxter, (Sec) University of Queensland, Gatton, Queensland 4343, 
Australia.

1WWF, Namibia
2WWF, Namibia

3Contracted to Ministry of Environment & Tourism, Namibia

The native wildlife communities of Australia and New Zealand are unique with > 80% being endemic species, 
resulting from extensive geographic isolation of Gondwanan progenitors (Aust.) or recent tectonic re-emergence 
(NZ) and changes in climate and latitude. Until the arrival of dogs and rats with Maori about 1000 years BP, New 
Zealand had no land mammals except bats, with flightless birds filling terrestrial niches occupied by mammals 
elsewhere. Since the recent arrival of Europeans, other animals have been introduced including reptiles, 
lagomorphs, ungulates and marsupials. Australia’s native wildlife includes endemic birds, amphibians and 
reptiles, monotremes, marsupials, and placentals, comprising bats of Gondwanan heritage and rodents that 
originated in Asia. In the Tarantian stage of the Pleistocene epoch, the first humans arrived and invasive 
eutherians, amphibians and birds have been introduced from Asia, the Americas and Europe in the Holocene. 
Given the high endemism and extinction rate of native species, the variety and abundance of invasive species, 
and dramatic anthropogenic changes to ecosystems over the past 200 years, management of Australasian 
wildlife is complex and difficult. 

Some species require control and some require conservation, all in the context of increasing human population 
size and conflicting landuse priorities.  Here, I give a broad overview of the people who manager wildlife in 
Australasia, show examples of our unique wildlife and the issues confronting the people who would manage 
them, and, in this context, summarise the visions and role of the Australasian Wildlife Management Society. 

The extremely rapid growth of Conservancies on communal lands in Namibia (zero to 59 in the last decade, now 
covering over 13 million ha) has been mirrored by the evolution of a number of innovative local-level wildlife 
monitoring systems.  These are in-turn supported by national-level systems that together provide for improved 
decision making within an adaptive management framework at local, regional and national levels. These systems 
and approaches allow for the integration of local paper-based systems with sophisticated computer-based 
applications which are used to create an annual national overview of the performance of the Conservancy 
programme.  These methods are described and some results presented.  These systems are now being applied 
in national parks and on private protected areas in Namibia. It is argued that these monitoring systems have 
resulted in significant improvements in the local management of wildlife, which is reflected in the recovery of 
wildlife populations in communal areas, as well as improved collaboration between national parks and their 
neighbours.  
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.
Cheetahs occur free roaming on cattle and wildlife ranches in Limpopo province.  Predation on 
wildlife species and domestic stock often leads to conflict with land owners.  The landscape is transformed by 
human activities such as provisioning of water, fencing of properties, artificially high stocking rates of prey 
species, absence of competing large carnivores and high density of bush due to decades of cattle ranching.  It is 
important to understand the spatial utilisation of the landscape by cheetahs as this will allow for proactive conflict 
mitigation measures to be put in place.  Nine cheetahs, seven males or coalitions and two females, were trapped 
and fitted with GPS/GSM collars.  Home ranges were analysed using the kernel estimator method.  Ecological 
niche modelling using the correlative approach in the software package MaxEnt was used to determine the 
functional niche for cheetahs in their 50% and 90% utilisation distributions.  These were combined with the 
attitudes of landowners assessed from questionnaire surveys to spatially predict the risk of cheetah-landowner 
conflict.  This approach allows for proactive, effective conflict mitigation in key areas including placing of guarding 
dogs, veld management and sensitisation of landowners.  

Populations of large mammals within small conservation areas are prone to dramatic fluctuations in numbers, 
prompting increased management actions to counter these fluctuations.  In reserves where predators are present 
or are introduced, interactions between rainfall patterns and predation patterns will further enhance natural 
fluctuations of prey species, thus making informed management decisions less intuitive.  Large mammals have 
been counted from a helicopter each year in the Addo Elephant National Park (AENP) Main Camp Section since 
1978 (excepting 2001).  During this same period, the Main Camp Section was expanded on three occasions 
resulting in a tripling of the available area for the larger mammals.  In addition, several species have undergone 
removals to counter estimated over stocking or as live sales of game.  Finally in 2003 predators were 
reintroduced into the Main Camp Section following a 100 year absence.  As a result of the above perturbations, 
the numbers of the nine predominant prey species have fluctuated widely between 1978 and 2010.  Of these 
nine species, six showed positive growth rates associated with the expansion of the Main Camp Section; with all 
six showing a density related reduction in growth rates.  Following the introduction of predators, four of the nine
species have experienced declines in population size, and for two species recent uncorrected counts are 10 
individuals or less.  In contrast, elephant’s that are not prone to predation in the Main Camp Section continued to 
increase during the expansion events and following the introduction of predators.  Over the course of the 32 
years, management related removals have contributed little to the observed population declines, with declines 
primarily predator related.  Following the introduction of predators, monitoring of prey species should be 
undertaken as severe population declines can occur due to selective predation by predators.  With the upcoming 
future expansion of Main Camp Section, in association with augmentation of numerous prey species, population 
trajectories of the main prey species should be closely monitored to further gain an understanding of how 
predators and prey react to management interventions in small reserves. 
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Many mammal species have pelage patterns that can be used to recognize individuals.  Once animals in a 
population have been recognized, they can be treated as marked individuals in a capture-mark-recapture (CMR) 
framework, which can be used to estimate age-specific survival, population abundance, and changes over time.  
I used active photographic sampling to document individuals of nyala ( ) at iMfolozi, KZN.  
While hidden at a commonly-used water source, I used a hand-held digital camera to take still and motion 
photographs of nyala as they approached and left the water source.  That allowed me to record both sides of 
each animal for individual recognition.  Sampling occurred over a six-day period, during which I established daily 
“capture histories” of individually-recognized animals.  From those histories, I estimated “probability of capture” 
and abundance for a closed population within a CMR framework.  Repeated sampling between seasons and 
over years will permit estimation of population change over time, age-specific survival, and the contribution of 
survival to long-term population dynamics.

With the development of the original concept of the BECVOL-model the following three aspects of the ecological 
implications of woody plants in savannas were considered the most important: (i) competition with herbaceous 
vegetation for soil water and nutrients (bush encroachment); (ii) food for browsers, and (iii) creation of sub-
habitats suitable for desirable grass species. An approach to a quantitative description of woody plant 
communities that address these aspects quantitatively was proposed during 1989 as the BECVOL-model 
(Biomass Estimates from Canopy Volume). The previous model (version 2.0) provides estimates of the leaf 
volume and leaf dry mass (total and stratified) at peak biomass, based on the relationship between the plant's 
spatial canopy volume and its leaf dry mass and leaf volume. The spatial canopy volume is calculated from 
measurements of the canopy of each plant. This paper reports on the development of version 3.0 of the 
BECVOL-model, which is the seventh variation of the original model. 

Regarding estimates of the browseable component of woody plants the original model only estimated the leaves, 
while young, new season’s shoots less than 0.5 cm in diameter also constitutes an important component of the 
browseable part of woody plants. A fourth aspect not considered in the original model is the importance of the 
wood component of woody plants, specifically for firewood, charcoal and biofuel production. To address these 
limitations of the original model, additional trees of a number of species were harvested. Selected individuals 
included all size classes representative of the population. The wood component of the harvested trees was 
separated in three stem diameter classes: shoots <0.5 cm, stems >0.5-20 cm and stems >20 cm. Material was 
dried (70°C) and weighed. Regression analyses were applied with the different plant dry mass fractions as 
dependent variables and canopy volume as independent variable. Highly significant regressions (P<0.001) were 
achieved with the exponential regression model that yielded the highest correlation coefficients. These newly 
developed regression equations, once incorporated in the new BECVOL-model will enable users to make more 
accurate estimates of the browseable component of tree populations, and also provide estimates of the biofuel 
production potential of woody plants, especially in encroached situations.
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Large trees play an important role in savanna ecosystems, forming keystone structures, impacting on 
the conservation of many species. The functions provided by large trees in the environment have made 
the conservation of large trees important, as their recruitment is often slow and trees can take many 
years to mature and grow.  The locations of large trees were recorded in Hluhluwe Imfolozi Park (HIP) 
using GPS to record trees along ten meter wide transects. Maxent uses niche modelling to predict the 
distribution of a species by predicting the probability of finding it within raster squares using maps of 
environmental variables and recorded locations. Using Maximum entropy modelling in HIP offered an 
opportunity to asses the accuracy of the models when predicting the distribution of species at a small 
scale. The topography of HIP covers a wide variety of habitat types from the hills on the Hluhluwe side 
to the flatter areas of the Imfolozi including a rainfall gradient from the South to the North. The location 
of one hundred and seventy nine , one hundred and twenty seven , 
one hundred and six  and six hundred and thirty five  trees were 
recorded and used for each model. The eight environmental GIS layers used in the model were aspect, 
elevation, fire frequency, geology, rain, slope, soil and vegetation. Maxent produced response curves 
which can be used to interpret the relationship between the environmental variables and the probability 
of finding the species in a raster square. Managers of reserves have shown concern for the number of 
large trees being removed from the landscape, due to existing fire regimes, browser pressure and tree 
pushing by elephants. Mapping areas of reserves where large tree communities could be established 
and understanding the interaction of environmental variables dictating distribution will allow managers 
and ecologists to make planning decisions that ensure that large trees are found within reserves. 
Knowing where large trees habitats are enables one to implement management options that facilitate 
persistence of large trees such as reduced fire frequency or a reduction in herbivore numbers.

Schonland is a rare and endangered succulent plant species of the family Asphodelaceae, which 
is endemic to South Africa and is confined mainly to the Magaliesberg Mountain range extending for a 100 km 
cross-boundary between Pretoria (Gauteng Province) and Rustenburg (North West Province), with outlier 
populations near Krugersdorp and on the Witwatersberg. has specialized habitat requirements, 
and is currently found in small fragmented populations throughout its natural distribution range.

The aim of this study is to determine the current status of the sampled populations; whether the populations are 
declining, stable or increasing. Nine sampling sites were surveyed using distance sampling methodology; 
specifically the line transect sampling technique, which entailed visually searching for specimens 

Aloe peglerae

The population status of the threatened plant Aloe peglerae in the 
Magaliesberg Mountain Range”
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on either side of the transect line and recording the perpendicular distance from the line to each detected plant. 
We compared the currently collected data set with that of the distance sampling data which was collected by the 
Gauteng Department of Agriculture, Conservation and Environment during a field survey in 1999. This 
comparison will enable us to determine possible population trends over the past 10 years (1999 – 2009). Of the 
nine sampling sites, six are located in the Gauteng Province, while three are located in the North West Province. 
Ancillary data such as population size structure, number of flowering individuals and potential threats to the 
species were also recorded. Data were analyzed using the software package Distance 5.0.

Preliminary results show that the population appears to be stable at only two sites, i.e. Sites 2 and 10, which 
showed a percentage increase in estimated population density, of 13.63% and 25.66%, respectively. Populations 
at all the other sites have declined ranging from 11% for Site 3 to as much as 58% for Site 4. Further statistical 
testing also showed a significant percentage decline, of 31.6%, in mean population density over the 10-year 
period. A follow-up season of fieldwork will be undertaken from July to August 2010. 

Bush encroachment is a major problem in the semi-arid savannas of South Africa and is of increased concern in 
conservation areas. The study was conducted in Marakele Park, Limpopo Province (24°15´ to 24°35´S, and 
27°27´ to 27°47´E) with annual rainfall varying between 350 mm and 650 mm. A mechanical bush thinning 
programme was implemented during 2002/03. However, concerns were raised regarding the effectiveness of the 
applied tree thinning method.  

The objective of the study was to determine whether the bush thinning programme was successful in reducing 
woody plant density as well as potential competitiveness of the woody layer. Three vegetation types based on 
the dominant species were identified: (Am-GF), 
(Ca-GF),  (Ae-Dc). Two experimental plots (100 m x 200 m) were 
demarcated in each vegetation type, one each in a thinned (Treatment) and an untreated (Control) area. Two 
additional thinned plots (without control plots) were included in the Ca-Gf and Am-Gf vegetation types to evaluate 
coppicing ability.  The woody layer of each plot was quantified in terms of Evapotranspiration Tree Equivalents 
(ETTE) ha-1 during the 2003/04 and 2004/05 seasons; and grouped into Normal and Coppiced plants. The 

 dominated plots had the highest total ETTE ha-1, with values exceeding 10 000 ETTE ha-1.  Relatively 
small differences in ETTE ha-1 were found between Control and corresponding Treatment plots and differences 
were rapidly declining with each season.  

The establishment of seedlings after implementation of the thinning programme were extensive, e.g. in the Am-
Gf Treatment plots (combined) a total of 27 480  seedlings ha-1 were counted.  The mechanical bush 
thinning method used was considered to be unsuccessful.  This was attributed to the unselective manner of the 
tree thinning procedure, soil disturbances, vigorous coppicing of the cut plants and the establishment of new 
seedlings.  

Overgrazing was also identified as a contributing factor.  With no follow-up treatments (mechanical or chemical), 
the objective to increase herbaceous dry matter yield were not met and the bush encroachment problem may 
ultimately be worse than before the initial thinning programme was implemented.

An evaluation of regrowth and coppicing of woody plants following mechanical bush thinning in 
Marakele Park, Limpopo Province
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It is widely reported that small to medium size ungulate lambs are excessively predated by black -backed jackals 
within small to medium size conservation areas, even after the implementation of intensive culling mechanisms in 
attempts to reduce jackal population numbers.  

One or both members of territorial jackal pairs, occurring within and adjacent to a naturally defined springbok 
lambing area, were captured and radio collared for monitoring purposes, prior to springbok parturition.  Nomadic 
non- territorial jackals were also captured and radio collared for the same reason. Both jackal and springbok 
populations co-exist within an area of high predator content which includes apex predators, and both jackal and 
springbok populations are exposed to natural selection processes as the only population control mechanisms. 
Artificial population control options such as hunting or game capture operations are not implemented on either 
species. The jackals and springbok were closely monitored both during, and post parturition of the springbok 
ewes, to access jackal predations on the springbok lambs.  Despite the lambing of springbok ewes within 
multiple jackal territories, and the constant presence of lambs, within these multiple jackal territories, intrusions 
by non residential jackals of both territorial and nomadic status, to access or predate on springbok lambs in other 
jackal territories, were not recorded. 

In contrast to previous literature and reports on this subject, negligible predation on lambs during parturition was 
recorded, and no predation of lambs or adult springbok by any predator including jackals was noted, for at least 5 
months after lambs became visible. The reported high predation of small – medium size ungulate lambs would 
therefore appear to be linked to other factors which may increase the vulnerability of lambs to predation. 

This research would indicate that the stability of jackal territorial and social structures as well as the natural social 
stability of springbok herds would be a prerequisite to limiting predation of springbok lambs. 

African wild dog ( ) populations are declining and the species is listed as Endangered by the IUCN. 
Human persecution, habitat fragmentation and interspecific competition continue to threaten the species. At 
present the Kruger National Park (KNP) is home to the only viable contiguous population of wild dogs in South 
Africa, but census results from the area reveal consistently low numbers since the late 1990s. Wild dogs show 
wide-ranging behaviour and since long-distance north-south dispersals have been recorded in the KNP, it is 
possible that the species might frequently use unprotected areas adjacent to the KNP. However, very little is 
known about wild dog movements beyond the borders of the KNP, and whether or not adjacent landowners and 
communities are tolerant of the species. Potential threats along the western boundary might have consequences 
for populations within the KNP. To gain a greater understanding of the drivers of wild dog dynamics in and 
around the KNP, private and communal lands along the western boundary were surveyed using a questionnaire 
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and constructed interviews. We used the information collected to examine the movement of wild dogs along the 
boundary in light of different land use practices and attitudes. The rapidly increasing human population continues 
to infringe on protected lands and fragment landscapes, thus cooperation from individual and communal 
landowners is vital for the conservation of free-ranging large carnivores. Management strategies that aim to 
improve human tolerance of wild dogs, and which promote land use practices that encourage the protection of 
the species should be endorsed.  
   

The largest part of the cheetah  population in South Africa occurs outside of protected areas on 
cattle and wildlife ranches. Changes in land use and ranching practices have resulted in a reported increase in 
cheetah numbers, leading to conflict with landowners. There are thus implications for the long term survival of 
cheetahs as a result of the persecution. Long term extension work in the Thabazimbi district may have positively 
influenced the attitudes and perceptions of landowners towards the presence of large carnivores on wildlife 
ranches. This extension work dealt with the mitigation of conflict when predator prey situations arose, conducting 
talks and open discussions with farmers and where possible removing of problem animals. Structured 
questionnaire surveys were conducted in person to obtain relevant information. Attempts were made to visit all 
landowners west of the Crocodile River. A comparison between ranches surveyed in 2000 and 2009 was done to 
investigate the results of continuous extension work in the district. Results are represented as zones of tolerance 
and changes in attitude, perceptions, land use and the presence of cheetah. In 2000 where a sample total of 199 
ranchers were interviewed, supplying information for 366 different ranches. Of these respondents, 39% had 
sighted cheetahs on their properties recently, and cheetah numbers were thought to be increasing by 72% of the 
ranchers that had sighted cheetahs on their property. Cheetahs were considered a liability by 71% of the 
respondents. In 2009 a total of 74 ranchers were interviewed supplying information for 124 ranches. Of these 
respondents, 47% had sighted cheetahs on their properties recently, and cheetah numbers were generally 
thought to be increasing. Attitudes of the ranchers were summarized and cheetahs were considered a liability by 
19% of the respondents.  

The Eastern Cape Province has recently experienced an increase in the number of fenced game reserves on 
which the hunting pressure on mesopredators such as black-backed jackal ( ) and caracal 
( ) has been greatly reduced. Anecdotal evidence suggests that the populations of black-backed 
jackals have increased and that survival of juvenile ungulates has decreased. Thus, the aim of the present study 
was to establish the diet of black-backed jackals on game reserves. The diet was assessed on two conservation 
areas using faecal analysis of scats that were collected each month from June 2009 to May 2010. At both sites 
and across all seasons (winter, spring, summer, autumn), mammalian hair was encountered most often (92% of 
all scats) while plant matter (60%) and invertebrates (45%) were common. On a seasonal basis, the proportion of 
mammalian hair was highest in winter, and gradually decreased to autumn (p < 0.001). By comparison, the 
contribution of fruits to the diet was significantly higher (p < 0.001) in autumn. Our results suggest that black-
backed jackals in the Eastern Cape employ diet switching as a mechanism to capitalise on seasonally abundant 
food sources. The cascading effects on ‘prey’ population cycles are discussed.

Changes in land use and attitudes: implications for cheetahs in the Thabazimbi district
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Corridor disease, transmitted by the brown-eared tick ( ), is one of Africa’s most 
pathogenic tick-borne diseases for cattle.  We investigated the current status of in the Eastern 
Cape, South Africa and how this may be linked to the increasing wildlife/cattle interface in the region.  There 
were significantly more ticks of a greater diversity and richness at sites positioned at the wildlife/cattle interface 
(treatments) compared to sites where wildlife was absent (controls). Significantly, was only 
found at the treatment sites. Therefore, we believe that the wildlife/cattle interface may be playing a crucial role in 
increasing the occurrence, abundance and distribution of in the Eastern Cape Province. The 
implications of a Corridor disease outbreak in the region are discussed. 

The introduction of southern white rhinos ( ) to the Songimvelo Nature Reserve 
(SNR) in the Mpumalanga Province provided an opportunity to follow the changing demography of a “Near 
threatened” and “conservation dependant” species. Data collection on the white rhino in SNR was done 
intensively between 1996 and 2003. The data collected included group and individual distribution, social units, 
habitat preference (including landscape, aspect, land use), vegetation preference (including vegetation type, 
density, grass length), and fire history. This data will be presented in future. A more intense genetic study was 
launched to determine DNA structures and parentage.

The first twenty white rhinos were introduced in 1991 followed by a further introduction of five animals in 1996. 
Between 1996 and 2001 a database of 1,092 positive sightings of known individuals has been built. The 
calculation of inter-calving interval, age at sexual maturity, sex ratios (adult and juvenile), mortalities and 
population growth rate was enabled by this accumulated information. The information from the genetic database 
is being applied to determine parentage, animal productivity, genetic variation, rate of inbreeding and genetic 
distances between populations. 

Recent land claims and the consequent activities of the claimants on the reserve have impacted on the  
management of the population. The erection of a game fence and poaching incidents has impacted on the 
demography, distribution, viability and survival of the population. None of the other MTPA rhino populations is 
currently or potentially large enough to be viable on its own. The meta-population strategy should now be 
implemented pro-actively and managed urgently, allowing for gene flow and relocations to overcome these 
challenges. Continued monitoring is essential in the positive management of the meta-population and serve to 
guide the future management of this population.
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Understanding how ecogeographical variables (EGVs) affect the settling response of a population of 
reintroduced animals could enhance future reintroduction efforts. Using a machine learning maximum entropy 
model (Maxent), we assessed the response of individuals in a population of reintroduced black rhino 

 to various EGVs over a 12 month period divided into 7 phases based on known black rhino ecology. 
Based on these responses, we could delineate three phases: the acclimation phase (first 25 days), the 
establishment phase (26 – 281 days) and the settlement phase (282+ days).

The most important settling variable for all demographic groups was the social response of rhino to dominant 
males, which occurred during the acclimation phase. The adult males established themselves into the new area 
more quickly than either females or sub-adult males, and made fewer changes from the establishment to the 
settlement phase. By the settlement phase, the rhino had settled into a fixed area relative to their release sites, 
were using specific habitat types and, although there were differences amongst the demographic groups, they 
had settled into responses to most of the EGVs. 

Following the responses of the rhino towards different EGVs we make a number of management suggestions for 
future release strategies for black rhino, including (1) black rhino are free released onto reserves with no 
conspecifics, (2) black rhino release periods should be as short as possible and span no longer than the 
acclimation phase of 25 days, (3) adult males should be released in spatially distinct areas (the size of an 
estimated home range for the region) such that they have access to a water resource which is distant (>1 km) 
from a fence. Here we have shown that understanding the response of reintroduced animals to EGVs provides 
us with valuable insights into the ecology of the species, and allows us to develop management interventions 
which may help improve the settling rate of reintroduced populations. 

 Robben Island holds a very significant place in the National psyche in South Africa due to its association with 
recent political history. It has become an ecotourist haven and as with many islands its ecology has been 
severely disturbed by the introduction of exotic fauna and flora. Its classification as a world heritage site, with the 
commensurate regulations on the removal of exotic species has seen its elevation to the political football in the 
struggle between preservation and conservation in the tabloid press and emotional outbursts with reference to 
removal of exotic fauna. 

Rabbits were introduced to Robben Island by passing sailors in the seventeenth century and today together with 
other alien fauna and flora pose a serious threat to the unique vegetation and associated fauna (particularly 
marine avifauna) of the island. European rabbits ( ) are considered alongside the ship rat 
( ), feral pig and cane toad to be amongst the biggest threats to environments where they have been 
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introduced. Foremost amongst these examples was that of their introduction to Australia in the mid nineteenth 
century and subsequent efforts at their eradication.

Distance sampled night spotlight counts of rabbits were undertaken in December 2009 and in June 2010. 
Coefficients of variation of the order of 6.4 to 7.3% were attained and numbers of the order of 3097 and 2648 
respectively at a density of 4.9 to 7.5 individuals per hectare. The method shows great promise for the monitoring 
of this population in the face of previous estimates ranging as high as 25 000. 
                                         

Wetland bird counts have been conducted regularly in Namibia since 1992.  The resulting dataset has been used 
to analyse trends at several sites and for selected species.  Bird numbers are declining at almost half of the 29 
sites analysed.  The trend analysis for species shows a declining trend for three species and an increase in 
twenty.

The African Crane Conservation Programme (ACCP) of the Endangered Wildlife Trust (EWT) aims to conserve 
South Africa’s three crane species, the Blue Crane ( ), Grey Crowned Crane (

) and Wattled Crane ( ), and their natural habitats, especially grasslands and 
wetlands. Cranes are large, conspicuous birds and are often the first to disappear under increased environmental 
pressure. They therefore act as indicators of the health of our environment. Across South Africa, habitat loss is a 
primary threat to all three of our crane species. For the Wattled and Grey Crowned Cranes, this is primarily linked 
to the loss in wetland habitat critical for breeding. The degradation and loss of wetlands is mostly as a result of 
development pressures, encroachment for settlements and agriculture, and mismanagement of fire and 
grazing. For Blue Cranes the loss of grassland habitat through mining, afforestation, agriculture and eco-tourism 
developments have negatively impacted on the population.  

As our climate changes, so we will also start to see changes in the key habitats that our cranes depend on.
These changes and the potential effects on the cranes are still largely under consideration and to a great extent 
unknown. The EWT’s ACCP therefore focuses on continued long term monitoring projects and their associated 
outcomes which provide the basis for adaptive conservation action. Monitoring projects include the ringing and 
tracking of individual cranes, collecting data on breeding success, sightings, roost sites, flocks, and crane 
incidents, and also monitoring habitat change in key crane areas. Examples will be given of how these data are 
used in assessing conservation options. Collaboration with environmental partners on local, provincial and 
national levels ensure that these results are then incorporated into broader conservation plans. 

South Africa is well known for its biodiversity, and our grasslands and wetlands support a rich diversity of 
species, including our charismatic cranes. By promoting crane conservation we also play a role in environmental 
education, encouraging safe environmental practices, and sustainable utilisation of these resources to the benefit 
of all.

Results of wetland bird counts in Namibia
Holger Kolberg
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Within local regions species distributions may be restricted by various habitat features. Abiotic influences 
including climate, topography and geology affect the structure and composition of the vegetation, and 
consequently the availability of food and water resources for herbivores. This fundamental niche space may be 
narrowed further by biotic interactions with competitors and predators. 

Our aim was to determine the relative extent to which these factors explained the patchy distribution of sable 
antelope in Kruger National Park. The data were provided by annual aerial surveys (1978–1988) recording the 
spatial locations of all large ungulates seen over the entire park area. Presence or absence of sable was 
assessed in 25 km2 cells approximating the home range extent of discrete herds using logistic regression. Sable 
occurred more commonly on granitic substrates than on more fertile soils derived from basalt, but were 
uninfluenced by rainfall or distance from water. They favoured landscapes characterized by mopane/bushwillow 
savanna, mopane/knob thorn savanna, and sour bushveld over thorn veld, mountain bushveld and mixed knob 
thorn/bushwillow/silver cluster-leaf bush savanna. Sable presence was negatively associated with presence of 
impala and wildebeest, but little affected by high local abundance of buffalo and zebra, indicating inconsistent 
relationships with potential grazing competitors. The most general underlying influence came from the 
amalgamated biomass of other ungulates, weighted to represent their effective availability as prey for lion. Hence 
risk of predation risk appeared to be the overriding factor restricting the distribution of sable herds. Our findings 
suggest that biotic influences from predation can be of paramount importance in restricting the occurrence of low-
density large herbivores. 

Namibia occupies the arid south west of southern Africa and has a high likelihood of becoming hotter and drier 
as a result of climate change during the next 50 to 80 years. This paper examines the expected effects of these 
changes on land uses and biodiversity in Namibia. It is based on recent research and analysis into this, and 
presents a picture of significant change - expansion of arid systems in the south and west at the expense of semi 
arid and dry sub-humid land in the north and east. Ungulates adapted to hyper-arid and arid conditions are 
expected to be little affected, while woodland species will retreat to the north and east. Dryland crop production 
could be almost eliminated, and the viability of fenced livestock production could be reduced. Demand for 
irrigated agriculture should increase in the face of declining surface water. The impacts of climate change on 
crop and livestock farming systems is expected to be significant. The resulting indirect impacts on biodiversity 
and protected areas from declining farm production is likely to be at least as severe as the direct impacts of 
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climate change on biodiversity. Current ongoing trends, where conventional agricultural land uses are being 
replaced by more resilient wildlife-based natural resource uses, should be accelerated. Adaptive strategies are 
recommended.  

The earth’s climate is changing, and organisms in various parts of the world have already been affected by the 
average increase in ambient temperature of 0.6°C during the last century. In Southern Africa, water-related 
factors appear to control ecosystem processes, and the increased aridity predicted for many arid and semi-arid 
regions is likely to further limit the distributions of southern hemisphere species. One of the predicted responses 
to climate change is that individuals will track suitable climates. South Africa’s mammalian species are predicted 
to be particularly sensitive to climate change because the majority of national parks are fenced, thereby limiting 
the dispersal abilities of large species. The extinction risk of South African mammals is estimated to be as high 
as 69% by 2050, if dispersal is limited. South Africa’s flagship Kruger National Park, for example, may lose two 
thirds of its current animal species and long term population monitoring has already observed declines in seven 
ungulate species. Not only do fences limit dispersal abilities of large mammals, but in some cases the future 
location of a suitable bioclimatic envelope may be impossible to reach. One such example where range shift is 
unlikely to be a feasible option involves the scimitar-horned oryx . In order to track its current 
bioclimatic envelope, this species will have to move thousands of kilometres, from the North African Sahel to 
Namibia, a distance unattainable without human assistance. In this paper we explore the predicted effects that 
climate change will have on the large mammal fauna of South Africa in particular, as well as the mitigation 
options that are potentially available to the conservation industry. 

Recent climate records reflect, and climate change models predict, physiologically significant changes in ambient 
temperature over periods of a few decades. For many vertebrate species, that will mean significant changes in 
the environment within a lifespan. Within a lifespan, individuals can adapt to climate change only phenotypically, 
while over a few lifespans, the distribution of phenotypes in a population can change by microevolution. 
Functional changes in the phenotypes of vertebrate populations induced by recent climate change have been 
documented, for example, in the morphology and phenology of bird species. How, or whether, long-lived 
individuals adapt to climate change remains obscure. The physiological stresses resulting from climate change 
and leading to within-individual and between-individual adaptations of function will not simply be the thermal 
stresses, but will include, for example, the stress of altered drinking water availability in terrestrial habitats and 
the stress on host-defence mechanisms resulting from emergent pathogens. I aim to discuss some of the 
physiological mechanisms that will be brought into action if long-lived artiodactyls are able to adapt 
phenotypically to climate change in Africa. Activity patterns and microclimate selection are flexible behavioural 
processes which are likely to represent an animal’s primary defence to changes in climatic conditions. If 
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behavioural processes are insufficient to maintain homeothermy, we may observe changes in an animal’s body 
temperature. Physiologists and conservationists thus have an important role to play in analysing and predicting 
the changes in vertebrate function which may occur over those periods of decades.

1

Many managers of elephant populations have neglected population fluctuation in response to temporal and 
spatial variation in resources. We examined a database of population time series as well as fecundity and 
survival estimates for selected populations to ask 1) are elephant populations limited 2) do resources limit 
numbers and activate regulatory mechanisms 3) do regulatory mechanisms operate through density, and 4) do 
management actions disrupt limitation and regulation? We found evidence of limitation in elephant populations 
and a dependence of asymptotic densities (K) on rainfall as a measure of resource availability. We also observed 
decreased fecundity at high densities relative to resource availability and increased mortality of weaned calves 
as breeding herds roamed further when resources were more limited. Resource limitation thus activates density 
related regulatory feedback mechanisms that reduce reproductive output and survival rates. Case studies 
illustrate that management interventions that alter survival and reproduction deactivate natural regulatory 
mechanisms and population limitation. This warrants a paradigm shift in management towards responsible 
megapark design that maintains natural regulatory mechanisms including dispersal and metadynamics. This 
systemic approach emphasizes the population as a spatial entity and embraces dynamic management that 
considers spatial and temporal population responses to variability in resources

Protected area landscapes in Namibia have undergone significant changes during the past century. For the first 
70 years of the 20th century the only form of landscape protection was the state protected network of parks, aim 
mainly at protecting large mammals and their habitats from human impact. Less than 100,000 square kilometres 
of land was under the protected area network in 1975. From 1992, freehold landowners emerged as the second 
group of protected area practitioners by managing their land as private game reserves and freehold wildlife 
management units (conservancies) with the main aim of managing indigenous biodiversity for sustainable 
livelihoods and income generation. In 1998 residents on state owned communal land began to conserve and 
manage wildlife as a result of new legislation that devolved rights to local communal conservancies. Today 
formally protected areas, private protected areas and community-based conservation areas covers more than 
300,000 square kilometres, placing more than 40% of Namibia’s total land surface under some form of 
conservation management, with significant conservation coverage of all major biomes and most vegetation 
types. This network of protected areas creates opportunity for partnerships and co-management approaches of 
large landscapes, which has ecological and economic advantages, helps to ensure critical levels of management 
capacity and is an important adaptation to climate change.

Session 3 : Sus taining s ystems integri ty into the future
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Wildlife is coming under increasingly threat from poaching and conflict with other land-uses throughout Africa. On 
communal land this is often exacerbated by the lack of rights and incentives for wildlife management as a 
competitive form of land-use. In Namibia rights over wildlife and tourism under prescribed conditions were 
devolved to local communities in 1996 through the voluntary formation of “conservancies”. This created the 
enabling environment for wildlife stocks to recover in many areas and the incentives for community to protect and 
manage their wildlife resources.  Wildlife numbers and distribution showed remarkable recovery over the past 20 
years. In many areas, however, natural recoveries needed to be augmented by translocations, and locally extinct 
species needed to be re-established.

The success of the policy of devolution of rights over wildlife in Namibia has virtually eliminated poaching in these 
areas. This gave the Ministry of Environment & Tourism and partners the confidence to translocate some 4,000 
animals to communal conservancies over the past 10 years, including rare and high value species such as black 
rhino, black-faced impala and sable antelope. Many of these animals were sourced from national protected 
areas. Rural communities have been empowered as resource managers not only from deriving local benefits 
from wildlife but also as important partners of the Government’s  national biodiversity and conservation strategy. 
The translocations were guided by a decision-support framework which took into account criteria such as local 
institutional capacity for management, species habitat requirements, threats, potential to contribute to biodiversity 
objectives and economic benefits. Translocations are conducted in strong partnership between Conservancies, 
Government, NGOs, development partners and the private sector. Beneficiary conservancies accept 
management responsibility for the wildlife and a conservancy wildlife support team provide technical assistance 
for the preparation of release sites and post-release monitoring. 

The link between species richness and ecosystem function has emerged as a key question for conservation 
biology, and recent work highlights that the structure of species assemblages may be as important as their 
species richness. Large carnivores may be important ecosystem components but are extinction prone due to 
small populations, slow growth rates and large area requirements. Consequently, many assemblages of large 
carnivores have been depleted, and many populations have been reduced to population sizes too small for them 
to form functional units. In addition, large carnivores are expensive and politically challenging to protect and 
manage. Therefore, quantitative tools for developing appropriate conservation priorities are critical for successful 
conservation of both predators and predation processes. I combined taxonomic and functional diversity metrics 
to evaluate conservation priorities among African carnivores larger than 10kg. I further combined these metrics 
with cost estimates of preserving African carnivores to evaluate the most cost efficient conservation strategies 
under different conservation and management goals.
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The landscape use of reserves was investigated on various protected areas in the Subtropical Thicket 
Ecosystem Region (STEP) of the Eastern Cape. This was carried out by tracking game viewing vehicles in space 
and time with the innovative use of security technology. Altech Netstar tracking devices were installed into the 
game viewing vehicles and programmed to recording the spatial movement of the vehicles to determine how 
selective the use of available landscapes within ecotourism areas are. Monitoring the areas covered during game 
drives and time spent experiencing different landscapes determined the significance of different landscape 
features for ecotourism. In this study ecotourism was used as a tool to conserve biodiversity including features 
such as scenery, viewpoints, waterholes, rivers and various vegetation types. Knowledge of how various parts of 
the landscape is used and which landscape features serve as an attraction is invaluable for guiding management 
decisions. The role that landscape features contribute to the revenue of protected areas will be determined which 
will allow for the development of policies in terms of distribution of investments and location of tourism roads. 

Different sized herbivores may have substantial impact on the sustainability of conservation areas. Most 
protected areas nowadays are subject to human interference and populations of species are being manipulated 
by management. Understanding the cascading effects when herbivore species are removed on other herbivores 
and vegetation will be imperative for conservation planning and management.

We used an exclosure experiment to elucidate these effects on Sand Forest, where we could experimentally 
separate the effects of a mega- and a mesoherbivore on small sized herbivores and vegetation. In a set of three 
treatments, consisting of an open access, partial exclosure (no elephant), and full exclosure (no elephant nor 
nyala) treatment, all woody individuals were measured, counted, identified to species, and browsing damage was 
recorded. 

Seedling recruitment was inhibited by nyala. Neither nyala nor elephant reduced sapling densities on their own, 
but did so in combination. Elephant and nyala in combination had a negative effect on species assemblages and 
species turnover, but not as individual species on their own. Herbivory by small-sized herbivores increased in 
absence of larger species.

Understanding cascading effects is important for the conservation planning and management, as changes on 
lower trophic levels in their turn again can affect higher trophic levels. Taking into account the combined effects 
of multiple species (and thus not only the obvious or political ones) on vegetation and consequent effects on 
other herbivore species will be imperative to achieve conservation targets (e.g. maintain ecosystems with high 
biodiversity levels) and to facilitate well informed management decisions.
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Policy changes during the 1960s and 1970s resulted in the devolution of user-rights over wildlife to private land 
owners in southern Africa. These changes turned wildlife from a burden to an asset to private land owners and 
resulted in a shift from livestock farming to wildlife ranching across large areas. 

The development of the game ranching industry has had marked positive impacts on conservation. There have 
been major increases in the abundance and distribution of most wild ungulate species; recovery of threatened 
and endangered species such as bontebok  and white rhinoceros 

, through reintroductions; protection of woodlands and watersheds; reduction of overstocking and 
subsequent overgrazing; and an increase in the number of systems containing intact large predator guilds. 
However, there have also been a number of negative impacts associated with development of the wildlife-
ranching industry. These include the breakup of large areas of land into small fenced pockets and associated 
disruption of wildlife movements; continued persecution of predators due to the perception that they impose 
financial impacts through their predation; introduction of exotic species; and genetic manipulation of wild animals 
to create new or ‘improved’ varieties of hunting trophies. 

Most of the conservation problems associated with wildlife-ranching disappear when wildlife-ranching is 
conducted on an appropriate scale: i.e., where landowners cooperate to form fully integrated co-managed units, 
or conservancies. Fully integrated conservancies typically involve the enclosure of multiple farms within a single 
perimeter fence, and the removal of internal fencing. They provide a number of clear economic, ecological and 
social benefits over wildlife-ranching based on single fenced properties. Here we summarise some of these 
benefits, emphasise the main barriers that exist to conservancy formation, and propose several interventions to 
help secure the future of wildlife-based land uses in southern Africa, and to enhance the conservation value of 
the industry. We also discuss problems posed by informational shortages associated with the wildlife ranching 
industry, including the misconception that it represents a threat to food security. 

There is an urgent need for in depth, country-wide research to document ecological, economic and social 
impacts of the industry, and to garner increased political support for wildlife-based land uses that are conducive 
to biodiversity conservation.

Even in mammals belonging to the same species, adaptive genetic drift in response to the environment or 
behaviour most beneficial for sub-species survival, may have resulted in differences in skeletal muscle 
characteristics. The study’s aim was to investigate muscle fibre type (myosin heavy chain (MHC) isoform 
content) and enzyme activities of Black (SWB) and Blue (BWB) wildebeest. Samples were collected from the 

 (D),  (PM),  (LD),  (SM) and  (ST) 
muscles of 10 Black and 9 Blue wildebeest. Enzyme activities: SWB had, overall, higher 3-hydroxyacetyl 
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coenzyme A dehydrogenase (3HAD) (52 ± 21  26 ± 7 µmol/min/g dry weight (dw),  < 0.01) and 
phosphofructokinase (PFK) (535 ± 183 . 277 ± 76 µmol/min/g dw,  < 0.01) activities compared to BWB (at 
least  < 0.05; post hoc). Citrate synthase (CS) activity was higher only in the D of BWB (44 ± 11 . 26 ± 5 
µmol/min/g dw,  < 0.05). There were no differences between species for lactate dehydrogenase (LDH) activities 
in any muscle group. Fibre type: SWB had overall more MHC IIa than BWB (54 ± 28 . 39 ± 12%,  < 0.05). 
The SM muscle of SWB had more MHC IIa and less MHC IIx compared to that of BWB. No relationship was 
observed between the proportion of MHC I and either CS or 3HAD activity, whereas strong negative relationships 
existed between the proportion of MHC I and either PFK (r = -0.53,  < 0.001) or LDH activity (r = -0.67,  < 
0.001). Differences in fibre type and enzyme activities exist between the SWB and BWB for most muscle groups. 
Whether these differences can be attributed to genetics or environmental influences, or both, remains to be 
evaluated. However, the elevated proportion of MHC IIa in Black wildebeest muscle points toward the possibility 
that this sub-species is more physically active than the Blue wildebeest.  Differences in the capacity to oxidise fat 
may also be related to adaptations in response to physical activity, particularly greater amount of low intensity 
continuous exercise, or differences in dietary intake related to habitat. These physiological differences may infer 
different abilities to cope with drought or long-term climate change which would change both habitat preferences 
and dietary intake.   

The game industry is expanding in all areas and game meat is reaching the national and international consumer 
through the game meat supply chain. Game farming is at the starting end of the game meat supply chain and 
practices followed on the farm impacts on the safety of game meat. We have investigated the practices followed 
by game farmers in South Africa based on the principles of Good Agricultural Practices (GAP). The main areas 
covered are (1) game sourcing, identification and traceability; (2) feed and water; (3) animal health; (4) hunting 
and slaughter facilities; (5) knowledge regarding game meat safety and legislation; and (6) attitudes regarding 
game meat safety.

Information regarding the game farming practices that may impact on game meat safety was obtained through a 
desk top study and analysis of questionnaire responses from game farmers. 

In general the results cover (1) the trend in the demand for game meat in South Africa, consumer expectations 
and game farmer contributions to the game meat supply chain; (2) the familiarity of game farmers with food 
safety legislation and standards; and (3) the practices followed by farmers in relation to the items in the first 
paragraph.

Five main conclusions are drawn from the study: (1) the game farmers experience an increase in the demand for 
game meat of local origin and from wild, free roaming and hunted (or harvested) game animals; (2) there is a 
high proportion of unfamiliarity with game farmers on food safety concepts, legislation and standards; (3) certain 
farming practices do not support the principles of Food Safety Management (FSM); (4) most farmers provide a 
slaughter facility that may or may not comply with legal requirements; and (5) game farmers are keen to attend 
information sessions arranged by government and game farming associations.

It is recommended that (1) policy makers in association with game farming associations develop a policy for the 
training of game farmers and staff on FSM; (2) authorities and game farming associations be capacitated in the 
principles of GAP and slaughter facilities requirements; (3) authorities in collaboration with game farming 
associations assess the GAPs followed by game farmers as well as the level compliance of slaughter facilities 
used; and (4) that strategies are developed by authorities and game farming associations to support the 
principles of GAP and FSM.
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Extinction of wildlife species is a natural phenomenon, but processes such habitat destruction contributes to a 
decrease in biodiversity in natural populations.  Habitat destruction has the potential to potentially convert animal 
populations into fragmented captive  populations, which may have a considerable effect in the survival of a 
species.  Assisted reproductive techniques (ART) can play a valuable role in conservation of animal populations, 
both  and , that are in danger of being becoming threatened or extinct as a result of habitat 
destruction.  Captive populations can be maintained as founder populations that can be considered as a potential 
reservoir of genetic material that can be used for propagation of specific species for future reintroductions in their 
natural habitat.  By using ART, linkages can be created between  and  populations, ensuring an 
exchange of genetic material to keep potentially endangered populations genetically fit.  The application of ART’s 
also allows for the propagation of animals that are selected according to their morphometric and morphological 
traits, thus making it an attractive option for the propagation of trophy animals.   Artificial insemination, 
fertilization (IVF), and embryo transfer (ET) are three ART s that have the potential to form the basis of trophy 
animal breeding programmes.  Although ART has the potential to contribute significantly to wildlife conservation, 
its true ability to yield viable offspring on a sustainable continuous basis still needs to be developed and refined 
on a species level, for the management of the reproductive efficiency of any wildlife species is a complex 
process.  A systematic approach to the application of ART in biodiversity conservation will potentially address the 
variation in the reproductive efficiency of wildlife species, i.e. certain species thrive in captivity, while others may 
experience suboptimal fertility.  Combining molecular technologies with ART can ensure that the effect of 
selective harvesting can also be managed to ensure biodiversity conservation.      

The Scientific Authority is a committee of scientific experts that was recently established by the Minister of the 
Department of Environmental Affairs and Tourism in terms of Section 60 of the National Environmental 
Management: Biodiversity Act. Its mandate is to provide scientific decision support that will assist government 
with regulating and restricting the trade in specimens of listed threatened or protected species. The Scientific 
Authority also has a very specific role to play in South Africa’s implementation of the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES), particularly in relation to the undertaking of non-
detriment findings. The roles and functions of the Scientific Authority in contributing towards the sustainable use 
of South Africa’s fauna and flora will be described, while current issues on the Scientific Authority’s agenda and 
some of the initial work currently underway towards fulfilling its mandate will be presented

′ ′

′
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. Here, the profit motive is 
exploited to effect conservation benefits, and in doing so, fixes an ecologically flawed system that rewards 
sustainable exploits of natural systems.

The direct impact of lion ( ) predation on herbivore populations in smaller game reserves was 
investigated. Kill and census data were used to derive preference indices for prey species and compared with 
findings from earlier studies. Results suggested that lions are risk-sensitive predators, and largely ignore larger 
and more risky species such as giraffe ( ) and buffalo ( ) in smaller gamer 
reserves. The degree to which these species are avoided, however, does vary and adds an element of 
unpredictability to trends in prey populations. Wildebeest ( ) and eland ( )
populations, however, were the two species most sensitive to predation throughout all study areas. 

Prey naivety, in particular during wildebeest reintroductions, affected prey selection. Growth rates of species 
such as eland have, however, shown corresponding upward trends during such reintroductions, and could be 
used in future where declines in some prey species are undesirable. In specific case studies the proportion of 
females of primary prey species killed by lions varied between Pilanesberg National Park and Madikwe Game 
Reserve. Differences in sex ratios were similarly found in wild dog ( ) kill data for the two areas, 
where impala ( ) and kudu ( ) are the two primary prey species. 
Furthermore, wild dogs at Madikwe seem to utilize prey species other than impala and kudu more so than at 
Pilanesberg. Wild dogs and other smaller predators, could therefore potentially affect the dynamics of prey 
populations to such an extent that current models estimating lion stocking rates for smaller game reserves are 
inadequate. 

To compare prey population dynamics of the various study sites in relation to lion predation, predation indices 
derived from census and kill data were calculated for the different study areas. Prey populations showed varying 
responses to these indices among game reserves and suggesting caution when using a simplified approach. 
Current models, based on prey and lion biomass correlations, were also tested against trends in prey populations 
and generally performed poorly in smaller game reserves. Unaccounted juvenile mortality, through predation by 
lions and other predators, could therefore be primarily responsible for this.

An ecosystem services has been defined simply as “benefits humans obtain from ecosystems”. These services 
are varied and the quantification of these services is poorly defined and understood, and almost impossible to 
quantify in a monetary value. Many ecosystem services are currently external to the current economic systems, 
and the challenge for conservationists is to internalize these externalities. “How are we to make biodiversity 
conservation  on productive landscapes, while extractive industries have direct financial rewards?” 

Landmark Foundation initiated a practical payment service for ecosystems and biodiversity conservation within 
the existing economic models of livestock farming, and other agricultural production

pay
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Human-predator conflict is a significant problem in many parts of the world and livestock predation by carnivores 
is the most common cause thereof. These conflicts can become controversial if resources lost cause economic 
loss, and the predators involved are protected by law. The economic losses due to livestock depredation by 
predators often results in retaliatory responses by agro-pastrolists and lethal control through hunting, gin-traps 
and poisons has been used widely by the agricultural sector to control problem wildlife, although that killing 
predators is efficacious in reducing agricultural losses is no more conclusive in Africa than in Europe. 

The Fair Game™ brand will reward producers for ecologically acceptable and ethical production of agricultural 
brands through an independently audited and verified certification process, allowing the consumer to pay for the 
ecosystem services of biodiversity in the current market models. A preliminary study indicates improved 
production rates between 53 – 97% on 11 commercial farms in the Eastern Cape when replacing ecologically 
damaging indiscriminant predator control with ecologically friendly livestock protection methods. With a projected 
10% premium on the Fair Game™ products at the market, this payment would provide some compensation for 
depredation losses, and together with the improved production, payment for ecosystem services. The brand 
development would provide a conduit for education and extension, and advocacy for legislation and enforcement 
changes.  

Africa’s giraffe numbers are plummeting and their distribution shrinking, along with many other species on the 
continent. Limited research has been undertaken to assess the reality of the situation, let alone any long-term 
ecological research on a population which limits our understanding of their life history.

The first stage development of a ‘crude’ continental-wide Giraffe Database (GiD) has facilitated the collation and 
understanding of a ‘true’ baseline for giraffe population numbers and range. Numerous threats to giraffe are 
prevalent, and this information coupled with quality baseline can seek to translate findings back into appropriate 
management support. Involvement and integration into governments, NGOs, private sector and individuals is 
critical to supporting the long-term conservation of Africa’s forgotten megafauna. 

Interspecific competition and resource partitioning have long been recognized by scientists as major processes 
which structure ecological communities. In the particular case of carnivores, however, it is surprising to note that 
only few authors studied and compared the spatio-temporal ecology and the diet of sympatric species (i.e. 
forming a community or guild) belonging to this important mammalian order. In Africa, only large carnivore guilds 
(comprising lions, leopards, cheetahs and hyenas) have been thoroughly studied. In contrast, owing to their 
secretive behaviour and/or nocturnal habits, small carnivores have often been overlooked in ecological, 
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biodiversity or conservation and management studies. In this paper, we present the specific objectives and an 
overview of data collected so far on a project broadly aimed at investigating how different sympatric species of 
small carnivores may coexist in segregating their use of space, time and/or food resources, and hence avoid 
direct competition through niche differentiation. Besides its focus on the community level, this research will also 
contribute to a better knowledge of the autecology of relatively or largely unstudied species (small grey 
mongoose, ; yellow mongoose, ; water mongoose, , 
South African small-spotted genet,  and large-spotted genet, ).

The dietary habits of the Cape grey mongoose  were studied in the Thicket Biome of South 
Africa (Great Fish River Reserve, Eastern Cape). The diet was investigated through the analysis of scats (n = 
237) that were collected throughout the different seasons of the year over a period of four years (2005-2009). 
When the percentage of occurrence (PO) was considered, the arthropods were dominant (89.9%) in all seasons, 
even though a decrease was recorded in winter. The mammals followed with 36.7%, while fruits, vegetation, 
reptiles and birds acted only as supplementary food items (18.5% when combined). Similar results were obtained 
when the relative percentage of occurrence and the relative volume of food remains were calculated. Among 
arthropods, beetles were the most significant prey item (PO: 72.3%) for the Cape grey mongoose. Mammals, 
mostly rodents, did not contribute much, with exception of the winter (PO: 57.5%), when their intake seemed to 
be more important. The mean relative volume of dominant items was over 90% during each season, thus 
suggesting that this species is an opportunistic feeder. These results on the diet of the Cape grey mongoose in 
the Albany Thicket Biome differ greatly from the two previous studies conducted in Fynbos and Karoo habitats, 
where rodents clearly dominated the diet.

The diet of genets (  spp.) was studied in the Andries Vosloo Kudu Nature Reserve, South Africa. Overall, 
152 scats were collected and analysed resulting in the identification of 362 prey items within six prey categories 
(mammals, arthropods, plant materials, fruits, birds and reptiles). The most dominant prey categories in the diet 
were small mammals, which appeared in 93% of the scats analysed. The Mozambique woodland thicket rat 

 a nocturnal tree-dwelling species, was the most exploited by the genet, appearing in 44 of 
the 152 scats (29%). The secondary prey items were arthropods (78%), especially beetles. Although they occur 
undigested in all scats, plant materials (42%) were also important in the diet of the genet, as they were the third 
most consumed prey item. Other categories (fruits, birds, reptiles) were consumed only opportunistically by the 
genet, and formed supplementary food. Diet estimates showed that genets in the study area had a diverse food 
spectrum that varied seasonally. Rodents were an important category during winter and autumn, whereas 
arthropods were more important especially during spring. The broadest food spectrum was recorded in summer.
These seasonal variations were further verified by the dietary and niche breadth indices, which led to the diet 
being divided into two broad seasons: autumn/winter (niche overlap of 0.988), where rodents are the most 
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important prey; and spring/summer (overlap of 0.970), where arthropods and other categories are more 
important.

The diet of the water or marsh mongoose  (Cuvier, 1829) has been well studied in coastal and 
riverine habitats, where crabs and fish constitute the main prey. Here, we investigated the dietary habits of a 
small number of marsh mongooses living next to a dam located in the Andries Vosloo Kudu Nature Reserve 
(AVKNR; Eastern Cape), and where crabs were not available. The diet was assessed by examining the contents 
of 133 scats using the percentage of occurrence (PO), the relative percentage of occurrence (RPO) and the 
relative volume (RV) of food remains in the scats. Mammals (insectivores and rodents) were found to be the 
main prey throughout the year (PO: 95.5%, RPO: 26.3%, RV: 44.5%), with only a slight decrease in autumn. 
Arthropods ranked second (PO: 73.7 %, RPO: 20.3%, RV: 15.1%), with a peak of consumption in summer and a 
substantial decrease in winter, when fishes constituted an important part of the diet (PO: 32.3%, RPO: 8.9%, RV: 
21.0%). Plant material was the third important food item. Other prey items that were found in the diet were the 
birds during winter. There were seasonal variations in the diet, with the arthropods and fish items contributing to 
the change. The diet diversity and the niche breadth were high during all seasons, but particularly so in winter. 
Hence, the diet of the water mongoose in AVKNR was more diverse than what was observed in other study 
areas, and our results suggest that this species can thrive in areas where rivers are not present (i.e. at the home 
range level).

A diversity of political, cultural and biological needs epitomize the contrasting modern day demands on 
conservation agencies’ mandate to maintain biological diversity.  Those challenges carry uncertainties. Adoption 
of systems-based approaches and strategic adaptive management to learn by doing may enable 
conservationists to accommodate these demands. However, it imposes different information needs and analytical 
approaches. We illustrate an approach that involves an iterative adaptive planning, management and review 
cycle to ensure appropriate alignment of stakeholder values with conservation objectives, to address the 
uncertainty inherent in complex socio-economic-ecological systems, and to learn explicitly while doing so. 
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Although adaptive management is the most logical and elegant framework for continuous improvement in natural 
resource management, several challenges in its implementation remain. We demonstrate how the establishment 
of a regular science-management forum provides opportunities for social co-learning among resource managers 
and scientists of a particular park. This makes use of conceptual linkages between objectives, indicators, 
mechanisms and modulators to help identify key concerns related to management objectives.  This allows us to 
identify ways to set Thresholds of Potential Concern and how these could be measured.  Conservation 
evaluation in an uncertain world thus relies on monitoring designs based on defined underlying mechanisms of a 
concern. Evaluating management that address these mechanisms carry some challenges. Some species lend 
themselves to estimation of numbers, management requires that type of information, and population sizes may 
indirectly affect how a species impact on other values. Ecosystem objectives require multivariate assessments of 
key communities. Often inventory monitoring are needed to evaluate the maintenance of biological diversity. We 
illustrate how these can varying challenges can be accommodated.  Generally though, nearly all types of 
measures in this framework require trend analyses. We suggest that monitoring should focus on defining designs 
that will give optimal precision considering methodology, survey trade-offs and analytical approaches. We 
conclude that conservation evaluation in an uncertain world may be well served by designs that rigorously test 
the predictions made by mechanisms that scientists and managers alike has identified as the cause of a specific 
concern.

Long-term data sets have illustrated that animal populations are subjected to and can be regulated by either 
bottom-up processes (food limitation) or top-down processes (predation). The occurrence of anthrax, an enzootic 
disease in the Etosha National Park, provides a unique opportunity to identify and study factors that dictate the 
patterns and intensity of anthrax outbreaks in this semi-arid ecosystem, In Etosha, anthrax is recognized as an 
integral part of the ecosystem, obviating the need for management intervention. Therefore, Etosha offers a 
natural and unmanaged setting to conduct research and gather data on the ecology and epidemiology of this 
disease. 

 Anthrax is a fatal disease of wildlife and livestock caused by the bacterium The dynamics of 
anthrax in Etosha are unusual because outbreaks, while of varying intensity, occur every year. In this 
presentation, we illustrate that anthrax outbreaks in Etosha are seasonal. Ungulates, including Burchell’s zebra, 
springbok and wildebeest die  from this disease at the end of the wet season (Mar-Apr). In contrast, elephants 
die from anthrax during the dry season (Sep-Nov). We show that the occurrence of anthrax in zebra is strongly 
correlated with rainfall at a two-month lag. The trend in the elephant population is shown and briefly reviewed. 
The importance of systematic surveillance methods in carcass detection and incidence is illustrated and stressed 
in the context of the role of anthrax in population regulation.

The combination of 35 years of long-term monitoring and research in multiple disciplines has proved effective in 
advancing our understanding of the role of anthrax in Etosha.  

The ecology of an episodic disease, anthrax, in Etosha National Park
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The Mopane Bushveld dominated by is a water-limited ecosystem and many land 
owners view  as a threat due to its ability to suppress the herbaceous layer. Restoration of 
encroached areas through various bush control measures is often considered, but re-encroachment is a concern. 
The objective of this study was to investigate re-encroachment of  over a 19 year period on plots 
thinned to different tree densities. The study was conducted on seven plots (180 x 50m) ranging from a totally 
cleared plot (0% plot) to plots thinned to 10%, 20%, 35%, 50% and 75% of the tree density of a control plot 
(100% plot). Thinning was completed during 1989 and measurements done annually from 1990 to 1995 and 
again during 2008. The spatial canopy of all rooted  trees was measured in fixed transects of 5 x 
180m located in each plot.  Tree densities in the 10% plot increased from 300 to 422 plants ha-1, while in the 
100% plot they declined from 2 589 to 1 700 plants ha-1. Tree densities in the other plots followed an exponential 
response curve between those of the 10% and 100% plots. Growth of established trees occurred in all plots, but 
trees displayed an exponential decrease in growth with increasing tree density. A negative correlation between 
the percentage change from 1989 to 2008 in average leaf phytomass per tree (dry mass) and the average tree 
density over this period was established (r=-0.97, P<0.001). A trend towards equilibrium appears to exist where 
some self thinning of  trees occurred in the dense plots, opposed to increases in the number and size 
of trees in the thinned plots. Virtually no re-encroachment occurred on the 0% plot, most likely as a result of a 
competitive herbaceous layer that developed in the absence of severe grazing or tree competition. These results 
suggest that tree thinning is a viable option to restore the production potential of areas affected by 
encroachment. Considering the benefits of trees (soil enrichment and food to browsing herbivores) tree thinning 
rather than tree clearing is recommended.

The leopard is the most widespread of the 36 wild felids on earth being found throughout much 
of sub-Saharan Africa and the East. It occupies a diversity of habitats ranging from deserts to moist forests. 
Consequently it engages with a broad diversity of prey and has been noted as predating on more than a 100 
species worldwide. In Africa leopard diet has been examined in a number of different habitats but there is a 
paucity of data existing for forests, especially Afro-montane forests. 

We collected and analysed 68 scats of leopards ranging in the Afro-montane forests of the George-Wilderness 
region of the southern Cape. Small-medium sized ungulates were recorded with the highest frequency (59%) and 
represented the bulk of biomass consumed (77%). Rodents were also recorded with a high frequency (41%) but 
formed only 2% of biomass consumed while birds comprised 13% frequency and 4% biomass respectively. At 
the species level , bushbuck  and vlei rats were recorded with the highest 
frequency (50% and 37% respectively). However when the biomass consumed is considered, bushbuck 
represented the single most important item (71%) compared to the 2% of vlei rats. These results are compared 
to studies implemented elsewhere and are discussed from foraging theory, sexual, habitat and activity patterning 
perspectives. Concerns are raised on the methodology employed in this study with suggestions for future authors 
being made.  
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Forage patch selection and habitat selection studies are common features of wildlife management and ecology of 
large herbivores. This study focused on the habitat and forage patch selection of white rhino in Songimvelo 
Nature Reserve (SNR), a rugged and mountainous area which can limit access to resources for white rhino. 

White rhinos in SNR were located and observed between February and April 2008 (late wet season), and 
between June and August 2008 (late dry season) to determine the characteristics of the habitat and forage 
patches selected by white rhino. A total of 224 rhino observations (n = 147, n = 76) were used to describe their 
habitat characteristics. Forage patch characteristics were obtained from 27 experimental plots (10 m x 10 m) 
placed in the centre of the grazed areas and were compared to control plots sampled 50 m away from each 
experimental plot.

Results of habitat use analysis revealed that white rhinos selected a high elevation range, preferred western and 
southern slopes and sparse areas in the late dry season. They were observed feeding more in the late wet 
season and frequented footslopes and open areas. These results indicate that white rhinos expanded their 
utilisation of the area during the dry season with a preference for lower lying areas for feeding in both seasons. 
This could indicate that there is sufficient forage in the area.

The relationship between breeding success and habitat quality is a critical question for the conservation and 
management of large mammals. Unfortunately, determining breeding success requires many years of intense 
survey, and thus is generally not often available. 

The Ithala Game Reserve, KwaZulu-Natal, South Africa, has been monitoring individual white rhinos for over 10 
years. This programme offered us the rare opportunity to assess the individual breeding success and calf 
survival of 17 free-ranging white rhino females. In this study, we question the relationship between white rhino 
breeding success and calf survival, and the availability of grazing lawns in their home ranges. We do this over 
three spatial scales: 1) landscape (comparing different sides of the game reserve), 2) individual home ranges, 
and 3) habitat use (comparing how females utilise grazing lawns within their home range). Grazing lawns are 
short-cropped grassland areas where intense grazing maintains grass in an early growth stage. These lawns are 
often considered a key resource for white rhino because of the high nutrient content of the grass. If this is true, it 
can have large implications for wildlife management. Especially, as manipulating the proportion of grazing lawns 
across the landscape is relatively easy to do. 

To answer our question, we determined the proportion of the females’ home ranges comprising grazing lawns 
using aerial photography and ground-based validation. In addition, we determined the relative intake of grazing 
lawn grass by eight females via direct observation. Our results indicate that there are strong differences in the 
individual breeding success of females located in different sides of the reserve. However, at this stage it is 
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unclear whether this is because of differences in habitat availability or because of differences in white rhino 
density. At a finer scale, different females with overlapping home ranges can have large differences in their 
breeding success. This suggests that other factors besides habitat availability (in particular grazing lawns 
availability) are determining white rhino breeding success and calf survival.

Madikwe Game Reserve is a wildlife reserve established specifically to stimulate economic development in a 
relative impoverish region. The reserve is located in the northwestern savannas of the North West Province, and 
covers an area of approximately 60000 hectares. The purpose of this study was to investigate habitat 
preferences and home range location and size of two breeding groups of elephant and two mature bulls.
An established female elephant in each of two breeding herds were collared with GPS/GSM collars. Locational 
data was recorded every 12hours. 95% and 50% home ranges for wet and dry seasons were estimate using 
adaptive kernel method. This study was conducted from April 2008 to July 2010.

The results show a significant difference in home range size between wet and dry season. Both breeding herds 
confined their winter range to the Mixed Acacia woodlands in the north-western parts of the reserve. Their
summer range expanded and included  woodlands in the north east.  The 

 woodlands in the south of the reserve were not included in their core range, although these areas 
were included in their total range. The reasons and implications of these results are also explored. 

The seasonal feeding habits of the African wildcat,  in the riverbed ecotone of the Kgalagadi 
Transfrontier Park were investigated over a period of 46 months. The diet was analysed through visual 
observations on eight habituated (three female and five male) radio-collared wildcats, supplemented with scat 
analysis. Murids formed the bulk of the biomass in the diet (73%), followed by birds (10%) and large mammals (> 
500 g) (9%). Although reptiles (6%) and invertebrates (2%) were frequently caught they contributed less to the 
overall biomass of the diet. There were significant seasonal differences in the consumption of five food 
categories that related to changes in availability. Fluctuations in prey abundances could be the result of seasonal 
rainfall and temperature fluctuations, or long term variability in rainfall resulting in wet and dry cycles. As 
predicted the lean season (hot-dry) was characterised by a high food-niche breadth and high species richness. 
Despite sexual dimorphism in size in the African wildcat, both sexes predominantly fed on smaller rodents, 
although there were differences in diet composition with males taking more large mammals and females 
favouring birds and reptiles. These results indicate that African wildcats are adaptable predators that prefer to 
hunt small rodents, but can change their diet according to seasonal and longer-term prey abundances and 
availability.

Habitat selection and home range of elephant in Madikwe Game Reserve, North West Province
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At the southern African wildlife/livestock disease interface, wildlife fences, in one form or another (i.e. to control 
diseases and/or to function as protected area bio-security barriers) seem set to remain a part of the landscape. 
Or are they? This compendium does not represent an exhaustive array of research on the impacts of fences 
(and, more broadly, habitat fragmentation research), but it does give an insight into the multi-dimensionality of 
the impacts of these extremely simple physical structures that engender complex and radiating effects. This 
presentation highlights the following issues:

Fencing is a major driver of habitat fragmentation, and perhaps of landscape epidemiology. Disruption caused by 
fencing and other forms of habitat fragmentation constitutes the greatest threat to semi-arid savannas.
Some species (such as blue wildebeest) and ecosystems (particularly arid and semi-arid) are highly susceptible 
to the disruption induced by fencing.
There is no generic set of impacts for all types of fencing, as this will vary with the types of fencing, extent, aims 
and purposes of the fencing and the species, ecosystems and diseased management regimes involved.
It is essential that a holistic view is taken on the impacts of veterinary fencing. Conservationists must allow 
themselves to be swayed by the reasoning underlying those trying to protect national livestock herds from 
diseased wildlife, or they must present realistic and workable alternatives.
Further research is required particularly pertaining to the role of the spatially heterogeneous forces that ‘push-
pull’ large herbivores across landscapes and that underpin the ‘drivers’ which motivate them to cross fences. The 
role of carnivore and herbivore ‘drivers’ of fence movement are likely to be different, but inter-related.
The active role of fencing in blocking the transmission routes of pathogens also requires further attention. 
Landscape epidemiology in relation to pathogen distribution (and the social grouping of hosts) must be changed 
to some extent by habitat fragmentation (and wildlife corridors), how this occurs and how such answers may help 
to combat these diseases is of fundamental importance to conservation and human development in Africa.

The South African Government’s five priorities areas are, (i) safety & security, (ii) health, (iii) education (iv) job 
creation and (v) rural development.  How does natural resource management compete? If one tries to compare 
the importance of natural resource management to these five priorities it seems as if all is doom and gloom for 
the conservation sector.  In the eyes of the general public (the voters) and politicians biodiversity conservation is 
more often than not a non-issue, in fact the vast majority of the general public does not understand the term 
biodiversity.  

So how does natural resource management gets onto the mainstream economic development agenda then?  
The answer lies in the saying “if you can’t beat them, join them”.  Natural resource management can make a 
significant contribution to both job creation and rural development.  This paper will look back over the last two 
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decades showing how mainstreaming natural resource management into economic development contributed to 
the conservation of biodiversity and the restoration and maintenance of ecosystem services.

Communal land occupies some 40% of Namibia's land surface, mostly in the northern parts. This is state land 
under the communal tenure of traditional authorities. In the past residents on this land were alienated from 
wildlife, which declined as a result. A national community-based natural resource management (CBNRM) 
programme has in recent decades reversed this decline and wildlife stocks have increased significantly as a 
result. The programme enables economic use of natural resources within property rights, to generate income 
primarily from wildlife, and thus provide incentives for conservation. This paper examines and reviews what is 
known about the impacts of CBNRM on community and resident livelihoods in Namibia. It also examines the 
impact of CBNRM, on economic growth in Namibia. It finds that the CBNRM programme makes a positive 
contribution to socio-economic development in communal areas.  

2

Australia’s free-ranging dogs include dingoes ( ), feral domestic dogs ( ) and 
hybrids of the two.  Collectively, these wild dogs cause biodiversity, economic and social impacts that 
conservatively cost Australia in excess of $48 million per annum (McLeod 2004). 

Dingoes and domestic dogs were introduced to Australia by humans but the former are afforded native status, 
translating in some jurisdictions to legal protection from harm.  This is one of many conflicts/issues that confound 
wild dog management, resulting in conservation and control programs that are generally sub-optimal.  

Diverse underlying values, beliefs and attitudes of stakeholders, together with inconsistently applied policies, and 
a tendency to operate independently of other affected people, despite a general lack of resources, significantly 
limit the effectiveness of management efforts at a range of organisational levels.    

We draw on experience from a research and extension project that aims to demonstrate the benefits of strategic 
management ( Braysher 1993) by supporting and coordinating management in wild dog affected areas of 
Australia.  In this paper we explore the socio-political ‘realities’ that affect the management of free-ranging dogs 
and present options for addressing them to achieve positive outcomes.

The role of wildlife in socio-economic development in the communal areas of Namibia
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The value of healthy global ecosystems is undisputed and the consequences of human impacts on them are 
evident. Not only is there a disproportionate escalation in the rate of waste generation because of the need for 
economic growth to accommodate aspirations for an improved standard of living, but also a rising concern of how 
efficient waste disposal methods are in protected areas. The environmental effects of waste generation include 
contamination, despoilment and sterilization of land and water, air pollution and odour, visual impacts and 
attracting wildlife with unfavourable and often fatal consequences. These effects are all unacceptable in any 
situation, but in conservation areas or protected areas waste management should be of highest standards. 
Subsequently, waste management comprises many variable and interrelated components, therefore it is 
important to review the waste cycle in protected areas. When one component of the system changes it invariable 
affects other parts of the system when keeping the integratedness of ecosystem services in mind. This 
presentation converses the current process of solid waste management (waste avoidance & minimization, waste 
generation, storage, collection, transportation, processing / recovery, disposal and rehabilitation) and 
recommendations on not only achieving the management objectives of protected areas but also improving the 
current process of solid waste management in protected areas in moving towards sustainable integrated 
environmental and ecological engineering practices

Since the lifting of the hunting ban on African elephants in 1994 there has been no review on the benefits and 
impacts of elephant hunting in Southern Africa. The Greater Mapungubwe elephant population is a cross border 
population comprising of approximately 1400 elephants. As a result of increased human elephant conflict along 
the perimeters of the Greater Mapungubwe Trans Frontier Conservation Area, hunting quotas have been 
established to placate communities living on the perimeter of the protected area in both Botswana and 
Zimbabwe. Currently there is no communication between the two countries in the setting quotas of cross border 
species and each country determines their own quota based on no or limited data. Communities affected by 
elephants within the Bobirwa Sub district, Botswana gain financially from the hunting of elephants and conflicts 
payments from government. Comparing revenue gained and compensation fees paid by the Botswana trophy 
hunting currently do not offset the conflict payments within the region. 

Problem animal control, high hunting quotas and targeted selection of mainly mature bulls have led to a skewed 
sex ratio within the elephant population. This was determined using population dynamics data obtained through 
ground observations and total aerial counts of the population. Continued high quotas and the targeting of mature 
breeding bulls might lead to increased short term benefits for the communities and government but will ultimately 
lead to a decline in the elephant population. Lowering the current quota however will decrease revenue gained 
from trophy hunting and could lead to increased intolerance of communities to elephants within the region. A 
revision of the current quotas within each country for the Greater Mapungubwe elephant population and the 
establishment of a single cross border management authority regulating the hunting of elephants and other cross 
border species are suggested.  
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Good progress has been made with the off-road driving research project in the Pafuri area of the Kruger National 
Park. The project is now in its 2nd year and two successful research trials have been conducted during the first 
half of 2010. The first trial looked at the physical impact of off-road driving on soil compaction and included the 
following variables: tyre pressure, number of passes, soil moisture, and soil type. The vehicle weight was kept 
stable but the vehicle was loaded with the maximum amount of passengers at an average weight of 70kg per 
passenger. The results were as expected but with some interesting observations. The first time off-road driving 
occurs it leads to the maximum amount of soil compaction. Almost 70% of sub-soil compaction occurs after the 
first pass. After further passes, the additional compaction is only small percentages. Shouldn´t controlled traffic 
be practiced as a direct consequence of these results?

Control compaction measurements were taken in-between the vehicle tracks, and outside of the tracks, at least 
one meter away from the tracks. What was observed here is that the impact of sub-soil compaction is much 
further below the soil than just below the tyres. Therefore, a second round of trials was done where we wanted to 
determine just how far from the vehicle tracks this compaction effect is below the soil. This trial was done during 
June 2010. Compaction measurements were taken at various distances from the vehicle tracks in order to 
determine the threshold distance for control compaction readings during off-road driving. These trial results 
showed that 1m is the minimum distance to take control readings for off-road driving trials. The above-mentioned 
results have important consequences for the practice and management of off-road driving in protected areas.  
Because of the fact that sub-soil compaction by vehicle traffic is now vertical as well as horizontal below the soil 
surface, it will take much less time to compact a whole area than if the compaction was just vertical.

This research focused on black rhino and ecotourism in three conservation areas in the Kunene region of 
Namibia in two communal conservancies, #Khoadi-//Hôas and Torra, and a photographic tourism concession, 
the Palmwag Concession Area.

 The research explored and described the reciprocal impact of community-based ecotourism efforts and black 
rhino spatial movement patterns. An in-depth literature review was done on the reciprocal impact between rhino 
tracking tourism and conservation of this species. A comparison was done between the effects of human-induced 
disturbance on spatial movement patterns of black rhino and the perception of tourists about tracking black rhino. 
The value of black rhino to community-based ecotourism was determined. 

Quantitative research methodology was used for this study. Explorations of objectives were conducted through 
direct field observation with the aid of radio-telemetry tracking and aerial surveying for data gathering. The 
researcher employed SRT (Save the Rhino Trust) trackers in the study areas to assist with the tracking. The 
sample consisted of 24 transmitter-fitted black rhino in the three conservation areas. Rhino not fitted with 
transmitters have been included in the sample for more accurate results. Four hundred questionnaires were 
distributed at four tourist lodges in the study area.
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The hypothesis that sustainable ecotourism does not influence black rhino spatial behaviour was rejected. 
Rhinos in the study were easily disturbed and did not readily return to undisturbed behaviour. Their major 
response to disturbance was to run away. Their disturbance was determined by their initial activity when found. 
The highest disturbance occurred early in observations. Rhinos indicated similar causes of disturbance 
throughout the study sites. The Springbok River emerged as the area with the most severe reactions to 
disturbance. This was supported by home ranges and ecological constraints. Analysis of tourist responses 
regarding rhino tracking indicated a high demand for and level of satisfaction. This was the single determining 
factor for tourists to return to the Kunene region to do rhino tracking again. Tourists were willing to pay close to 
market price to track black rhino.

Northern KwaZulu-Natal (KZN) has in recent years seen an increase in the number of African wild dogs, 
, as a result of collaborative conservation efforts of Ezemvelo KZN Wildlife, NGOs and private landowners. 

The managed metapopulation approach of introductions into protected areas and private game reserves has 
been implemented in the region since 1998 and, as a result, the likelihood of rural communities encountering 
dispersing wild dogs in Northern KZN has increased. From 2008 to 2009 we conducted a survey of 247 
community members in tribal authorities bordering Hluhluwe-Imfolozi Park and Mkhuze Game Reserve of 
Isimangaliso Wetland Park, to understand factors influencing attitudes towards wild dogs.  

Respondent’s attitudes, knowledge of wild dogs and livestock husbandry were interpreted by the development of 
a set of indices. Attitudes were positively related to formal education levels ( <0.05; R2 = 0.03; F1,235 = 10.9) and 
wild dog-specific education (  0.05, -4.81,  245), but were not influenced by demographic factors such 
as gender, age and employment status. Eighty three percent of respondents believed efforts to protect wild dogs 
should continue. Respondents with higher numbers of livestock tended to have more positive attitudes towards 
wild dogs (  0.05, = 5.7) despite generally incurring higher losses to carnivore depredation than those 
with less livestock. This appears to be because the financial burden of livestock losses to those with fewer 
livestock is perceived to be a loss of a greater proportion of total financial wealth. The study highlighted the 
substantial scope for improvement in livestock management. Theft (34%), drought (30%) and disease (14%) 
were ranked as the greatest problems facing livestock owners while predators were ranked as the greatest 
problem by only 4% of respondents. 

Our findings suggest that wild dogs are generally viewed positively or with ambivalence, and concerns over the 
potentially increasing threat to livestock as natural prey numbers decline and wild dogs disperse from natal packs 
are likely to be manageable. A combination of continued advocacy, education initiatives and rapid response to 
conflict reports will play an important role in allowing natural dispersal between resident populations.

Factors influencing the attitudes of rural communities towards African wild dogs, 
, in northern KwaZulu-Natal
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Protected areas are classified into various categories with their own specific management objectives. Objectives 
such as the maintenance of essential ecological processes, preservation of biological diversity, protection of 
natural and scenic areas of national and international significance all form part of the day to day management of 
protected areas. Within the ambit of establishment, tourism management, infrastructural development and -
maintenance and expansion of protected areas innovative and ecologically sustainable solid waste management 
is vital in promoting and sustaining healthy ecosystems in protected areas. Disposal of waste is the last option to 
be considered as per the waste hierarchy in South Africa. Protected areas are mostly remotely situated and 
require more innovative thinking, planning and management of solid waste so that the impact on the environment 
is kept to a minimum. Waste in protected areas that is not recycled or transported outside to a dedicated landfill 
site, is treated and disposed of in the protected area. Methods of final disposal include incineration and 
landfilling. However, with the recent promulgated National Environmental Management: Waste Act, solid waste 
needs to be managed responsibly, taking into consideration the waste hierarchy and keeping in mind the duty of 
care principle. Inadequate solid waste management and subsequent disposal can have detrimental impacts on 
the ecosystem. This presentation converses the nature of typical solid waste disposal sites located in protected 
areas and in relation to compliance to relevant waste and environmental legislation. A recommendation 
pertaining to the management of such sites is presented in the form of criteria that can be audited for solid waste 
disposal sites in ensuring that solid waste disposal sites are not only managed in an environmental sustainable 
manner, compliance to environmental legislation is ensured and that the complete lifecycle of waste generation is 
considered in order to avoid, minimised and that responsible management of waste is ensured. 

Black-backed jackal ( ) is the major stock slayer in the southern Free State and has become a 
serious threat to small stock farming. In this specific area sheep losses have always been controlled by the killing 
of  individuals. The effect of removing these predators, and the most effective way of doing it, is 
often debated. Through the analyses of historic records and a comparison with recent data this study 
investigated the spatial patterns of . It also reports on how the number of  numbers 
killed has changed through the years, this being an indication of their density in the area and the sheep losses 
they were responsible for. The two sets of historic data are from the periods 1927 to 1954, and 1993 to 1997; the 
recent data were collected in the 10 year period 1999 to 2009. The spatial analysis was done on the localities 
where 344 individuals were killed.

Canis mesomelas
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 densities increased significantly over the years, with the response curve exponential between 
1993 and 2009. The spatial analyses show how removed jackals were replaced consistently by new ones, and 
that the same breeding dens are used over and over. Our data also shows how hunting with trained dogs has 
effectively limited sheep losses (in comparison with adjacent areas where sporadic or virtually no control was 
exercised). These dogs were only used after the detection of sheep losses in the veld. For the management of 
black-backed jackal and control of small stock losses in the study area our results partly support the idea of 
intelligent thinning rather than trying to clear the whole area of this natural predator. 

As the last remaining apex predator in much of its range, the leopard ( ) plays important roles 
from biodiversity, ecosystem function and tourism viewpoints. However, it is still persecuted widely by agro-
pastoralists due to its occasional contact with livestock. Recent studies have shown leopards in the Eastern and 
Southern Cape occur at low densities, require larger ranges and are more sensitive to human perturbation than 
populations elsewhere. These factors along with their inhabitance of mountain and forest environments make 
them notoriously difficult to monitor. Biologists require novel technologies and techniques to accurately estimate 
their population densities but are often forced to do so with limited resources. We present comparative costs of 
some popular technologies used to study leopards and other cryptic carnivores. The cost benefits and detriments 
of collar technologies (G.P.S, G.S.M and VHF) as well as camera traps (Moultrie D-40 digital and Stealth Cam 
MC2-GV 35 mm film) are compared. The costs of tracking 7 leopards in different biomes in the Eastern and 
Southern Cape are also presented.         

The area of concern, in north- west of Namibia, is extremely arid and mountainous. It includes twenty-seven 
communal conservancies and two state-owned wildlife concession areas, and covers well in excess of seven 
million hectares. It is unfenced and large movements of wildlife are common.

The challenge was to develop a census method that a wide diversity of stakeholders could claim ownership over 
and could be undertaken by them within the constraints being shortage of skills, budgets and equipment.  It also 
had to be robust enough to track population trends, quantify game distribution as well as provide population 
estimates for quota setting.

In 2000, a vehicle based road count was piloted, one by one, in seven conservancies, each time improving the 
approach through active participation from stakeholders.  From 2001 through to 2010, the entire 7 million ha has 
been surveyed in June of each year.  There are a total of 119 routes with a combined length of about 6,500 km.  
Almost 300 individuals including ordinary community members, government conservation officials, NGO workers 
and tourism operators make up the count teams and complete the count over a period of two weeks. 

It is a sample count, where each road or track is considered a transect and operators estimate the distance to 
each group of animals sighted.  For local field-based population estimates, the count operates as a simple 1km 
wide belt transect but with adjustments being made for the ‘sightability’ of individual species.  The latter were 
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determined, over the years, from distance profiles built-up for each species.  For more sophisticated and 
accurate population estimates, the routes are considered as line transects and the data subjected to the 
DISTANCE analytical programme.  Population trends over years are tracked using an index of the number of 
animals sighted, standardized per 100km of transect driven.  Trend graphs are hand-drawn in the field and at a 
national level, generated by computer.  

The count suffers an undercount bias because approximately 29% of the area cannot be adequately sampled 
and in these areas zero animals are assumed.  This represents a precautionary approach when setting quotas, 
but is a major weakness when considering stocking rates with a view to predicting drought related mortalities and 
herbivore impact.

Namibian legislation allows communities to benefit from wildlife on condition that they actively care and manage 
it.  The basis of wildlife management requires an understanding of what is going on and so Conservancies need 
a monitoring system to get this information.

Initial Conservancy monitoring systems in Namibia were conventional in that experts (scientists) designed them, 
conservancy employed staff collected the data and then handed in data sheets which were analysed by the 
experts.  Communities rarely received feedback, there were lengthy delays, or community members simply were 
not able to understand results.  This meant that the community had no ownership nor interest in the monitoring 
process and, like in so many places acrsss the world, these early systems struggled to survive.

In 2000, a more effective monitoring system emerged.  Known as the "Event Book", it is designed primarily 
around meeting the needs of the local community.  Its name derives from monitoring events that occur randomly 
e.g. fire, poaching, human-wildlife conflict, mortalities, etc.  However, it also makes provision for systematic 
monitoring activities such as vegetation or wildlife censuses.  

In summary: the “Event Book” differs from traditional monitoring in that: (i) the community decides on what they 
want to monitor, (ii) technicians only facilitate the design process; and (iii) analysis is undertaken by conservancy 
members.  

Live-trapping provides a means of collecting a variety of otherwise inaccessible biological data. Studies of 
population genetics and genomics, morphometrics, endocrinology and immunology of primates often require 
effective methods of trapping and sedation.   Several fundamental requirements for traps to collect vervet 
monkeys can be identified. (i) The traps should be effective in both trapping animals without activation by the 
researcher, and retaining animals after capture. (ii) Age or gender bias during sampling should be avoided. (iii) 
Traps and trapping mechanisms should present the minimum risk of injury to the primates. (iv) The trap design 
should facilitate administration of a tranquilizer to the monkey without undue stress to the animal or the risk of 
injury to the researcher. (v) Traps should be cost effective and offer ease of transportation. In this paper, we 
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describe a progressively refined trap design used by the authors to trap more than 700 vervet monkeys in 
southern and eastern Africa between 1973 and the present. The design offers ease of construction, portability, 
sensitivity of the trigger mechanism and the addition of a very efficient way of restraining animals for sedation. In 
addition to a detailed description of the trap design, this poster presents notes on strategies for baiting, temporal 
trends during trapping and possible application to other taxa. 

Historical and current persecution has led to the decline of many large carnivores in South Africa. The recent 
expansion of game ranches in South Africa has led to an increase of suitable land for large carnivore 
conservation, especially leopards ( ). However, little data is available to determine if increased 
game ranches lead to increased leopard densities. To investigate this we used camera traps in combination with 
mark-recapture analyses to estimate the density of leopards on two privately owned game reserves (the Lapalala 
Wilderness and Welgevonden) and an area of several commercial game ranches in the Waterberg Biosphere 
Reserve, Limpopo.  Surveys on the private reserves were done on two consecutive years, while the game ranch 
areas were only surveyed once.  A sampling effort of 3080 trap days for the reserves and 1104 for the game 
ranches yielded 57 leopard photos for Lapalala Wilderness, 88 for Welgevonden and 51 for the game ranch 
areas.  A heterogeneous model (Mh) with a jacknife estimator was deemed the best model to fit to the capture 
data. Density estimates for Lapalala were 2.54 ± 0.99/100km² (2008), 3.05 ± 0.85/100km² (2009) and for 
Welgevonden 3.08 ± 2.17/100km² (2008), 4.33 ± 1.48/100km² (2009).  For the game ranch areas density 
estimates were 3.36 ± 0.97/100km² (2008) for KETA, a commercial game ranch, and for a matrix of game and 
livestock ranches 3.01 ± 0.94/100km² (2009). The densities are remarkably similar across all the study sites, 
although Welgevonden had a higher density than all the other sites. No clear conclusion could be made if the 
increased game ranching indeed lead to an increase in leopard densities due to a lack of credible historical 
density data for the area. However, there is some evidence that leopards in this area reached a stable density 
(around 3 adult leopards/100km²) that has changed little in previous 15 years.

The range of the Southern Bald Ibis, , endemic to South Africa, Lesotho and Swaziland, shrunk
dramatically at the end of the 1800s and early 1900s. Formerly occurring in both the Eastern Cape and Western 
Cape, the ibis became restricted to the Free State, Mpumalanga, Lesotho and KwaZulu-Natal and there is one 
small colony in Limpopo and two in Swaziland. Concern about Southern Bald Ibis population numbers lead to 
surveys being conducted in most provinces in the 1960s to 1980s. More recently breeding success has been 
monitored at colonies in Mpumalanga and the Free State and a Winter and Summer Roost survey has been 
conducted in the Free State. Here we compare these recent results with data from previous surveys and older 
distribution records to assess the extent of range shifts and changes in abundance. We also consider the role of 
long term surveys and monitoring in assuring the survival of Southern Bald Ibis and ask: Where do we go from 
here?
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Although the African civet  is one of the most widely distributed African carnivores, previous 
studies on this species have mostly focussed on diet with little data being provided on other aspects of their 
ecology. This lack of data results in an inability to understand and therefore manage the ecological factors that 
drive civet populations. The availability of a civet picture database stemming from a camera trapping survey on 
leopards  provided an opportunity to investigate if civet densities could be estimated. The 
camera trapping surveys were done at Lapalala Wilderness and Welgevonden private game reserves in Limpopo 
province, South Africa. Each reserve was subdivided into four equally sized blocks, and each block surveyed for 
18 days. Results reported here are for one of the blocks in each reserve. A total of 130 pictures were obtained for 
Lapalala Wilderness and 139 for Welgevonden.  A heterogeneous (Mh) model with a jacknife estimator was fitted 
to the capture data. Estimated capture probabilities ( ) across both areas (0.14 for Lapalala and 0.15 for 
Welgevonden) were similar. In contrast, estimated densities of adult civets were 7.34 ± 2.45/100 km2 for Lapalala 
Wilderness and 2.12 ± 0.45/100 km2 for Welgevonden. These are the first such data provided for this species 
and suggest that both carnivore species could be monitored during the same surveys. However, survey designs 
should take biology of each species into account to reduce variation in estimates. The differences in densities 
here may reflect a difference in habitat, as the surveyed block in Lapalala consisted of more woodland, while the 
block in Welgevonden was largely grassland.  

Estimating abundance of the brown hyena  is valuable for conserving the species, yet 
determining the abundance is difficult due to the secretive and elusive behaviour of the animal and a general lack 
of studies on its distribution and abundance.  Through camera trap surveys, brown hyena occupancy rates can 
be determined, which are useful in gaining abundance estimates.  To evaluate whether the abundance of brown 
hyena was influenced by the presence of lion  in Waterberg Moist Bushveld, we compared two 
neighbouring areas under contrasting lion abundance in the Waterberg region of South Africa.  Lapalala 
Wilderness is lion-free whereas Welgevonden Private Game Reserve reintroduced lions in 1998. Camera trap 
surveys were conducted in 2008 and 2009 with four surveys per sampling period on each site.  We used unique 
leg markings, ear tears and other distinguishing characteristics such as facial scarring and stripe patterns on the 
sides of the body to identify individual brown hyenas in photographs taken from the surveys.  We used the 
camera trap photos and the individual brown hyena photos combined with closed population capture-recapture 
models to estimate the abundance of brown hyena for each study site.  A comparison between the two sites 
regarding the absence or presence of lion and its effect on brown hyena abundances was made.  Our results 
conclude that using camera trapping is a useful method for estimating brown hyena occupancy and abundance 
as well as gaining vital information about carnivore intraguild interactions.
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is an aggressive invader with it being the most common alien invasive plant species within 
many areas including Hluhluwe-iMfolozi Park in KwaZulu-Natal province of South Africa.  is known to
invade to an impenetrable extent, shading out and competitively excluding large areas of native vegetation. 
Therefore actions such as clearing of  are a common practice as to combat its overwhelming impacts 
on native species. This study investigates the effect of  invasion and clearing on ant 
diversity and abundance in Hluhluwe-iMfolozi Park. These assemblage patterns were also investigated over time 
in relation to invasion and  clearing. Ant specimens were collected randomly from six 
different treatments, that is, two from areas invaded for a longer period (  20 years and 10 years); one from 
recently invaded area (  2 years); a treatment from recently cleared area ( 2 years), one that had been 
cleared for longer periods (  3-5 years); and lastly a control which is a non-invaded area. Only ants sampled 
from winter and spring were selected and used for identification and measurement in this study. Our findings 
illustrated significant increase in ant abundance in restored areas for spring compared to winter which obtained 
higher ant abundance in invaded areas. However, in spring ant abundance and species diversity was higher for 
all treatments with significant increase in species diversity in invaded areas compared to winter which obtained 
higher species diversity in restored areas. This may be attributed to seasonal changes in environmental factors 
such as climate and vegetation. 

   

Estimating the abundance of animal populations is essential for conservation and wildlife management. Density 
estimation using camera traps has until recently been restricted to species with individually recognisable 
individuals (capture-recapture analysis). Recent studies have indicated, however, that the number of 
photographs taken of a particular species per unit time (trapping rate) may be correlated with density, thereby 
providing an index of abundance. A pilot study was undertaken to investigate the feasibility of using camera 
trapping rate as an index of abundance for the critically endangered riverine rabbit ( ) in 
the central Karoo. Sampling effort totalled 345 trap nights from 13 camera stations across four study sites. A total
of 23 independent photographs of riverine rabbits were obtained. Photographs were considered independent 
when consecutive photographs were separated by an interval of at least 24 hours. Camera trapping rate for all 
four study sites combined was therefore calculated as 6.7 photographs per 100 trap nights, while trapping rate 
between sites varied from 1.5 to 12.5 photographs per 100 trap nights. Due to the relatively low trapping rate, 
sampling precision was poor. A significant increase in trapping effort would be required to determine when 
trapping effort yields satisfactory precision in trapping rates. Obtaining adequate trapping rate precision is 
essential if camera trapping is to be used for detecting spatial and temporal changes in the abundance of riverine 
rabbits.
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The Greater kudu population in Hluhluwe-iMfolozi Park (HiP) has undergone a 
continuous decline from an estimated 1528 in 2000 to 733 in 2009. We therefore investigated habitat selection 
and population dynamics in order to evaluate potential causes of population decrease. Direct observations were 
made from a vehicle on tourist and management roads throughout HiP. The data collected included age and sex 
structure, habitat selection and preferred plant species. A health index was assigned to each individual to 
evaluate the overall population condition. The habitat selection results indicated a preference for certain 
vegetation types. In the iMfolozi section of HiP, open woodland dominated by 

was preferred. In the Hluhluwe section of HiP the thicket vegetation type, dominated by 
 and was preferred. Data obtained from HiP indicated that 

rainfall was below the 20-year average from 2002 to 2009. The reduced rainfall possibly had an effect on the 
habitat and thus survival of the species. The population dynamics data showed that the sex ratio for bulls to cows 
was low, which possibly limited reproduction. A health index (0-5) allowed an estimation of the overall condition 
of the population. The majority appeared to be in good condition with a few isolated cases of individuals in poor 
condition.  We therefore concluded that disease was not a factor for population decline. Census data from HiP 
indicated that the nyala  and impala  populations have increased 
between 2006 and 2009. Nyala and impala compete with kudu for certain trees species in the dry season. The 
overall population decline may well have been a combination of periods of drought, the low sex ratio and 
competition with other ungulates.

 is one of the most widely distributed primate species in Africa.  Vervets are frequently 
found near human establishments which reside within their ranges. This close proximity to humans regularly 
leads to human / non-human primate conflict.  Many animals end up in rehabilitation centres due to injury or 
being orphaned as a result of such conflict.  The aim of many of these centres is to re-introduce rehabilitated 
animals to the wild.  During such re-introductions, care should be taken not to disrupt the natural patterns of 
genetic diversity among the natural populations.  The aim of this study is therefore to determine the level of 
genetic differentiation among conspecific vervet populations in the south-eastern regions of South Africa, as part 
of a bigger project to determine levels of differentiation across South Africa.  For this purpose samples were 
taken from three localities in the Free State Province (Soetdoring Nature Reserve (NR), Gariep Dam NR and the 
Parys area), two Eastern Cape locations (Tsolwana NR and Baviaanskloof NR) and one in Kwa-Zulu Natal (St. 
Lucia area).  Using drop-traps numerous animals were trapped from these areas.  Six microsatellite markers as 
well as the mitochondrial control region will be sequenced to assist in identifying the levels of genetic variation.  
Preliminary results generated from the Eastern Cape and Free State data indicate that most variation (84.11%) 
occur within populations, indicating low variation between populations.  The final results will be used to quantify 
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levels of differentiation among regional vervet monkey populations, and to identify suitable recipient populations 
for re-introduction of rehabilitated animals if appropriate.

,

Fire is critical for the healthy functioning of ecosystems in Africa, and is widely regarded as key biodiversity 
component.  Fires are fundamental in shaping Etosha National Park’s biodiversity and have an important role in 
removing moribund vegetation, facilitating the co-existence between trees and Grasses, and controlling the 
encroachment of trees upon grasslands.

The ecological application of control burning research within Etosha National Park will involve studying the 
effects of fire on the various vegetation types, selected vertebrate and invertebrate communities, and the 
movement of game in relation to fire.  The two control burning systems to be tested within the various vegetation 
types of Etosha National Park are a patch mosaic system of burning and a block burning system.  The factors 
considered before any burning system is applied are the moribundness in grasses, the game pressure, the cover 
of green vegetation derived from satellite images and the average annual rainfall of the selected blocks.

1

The question asked at the beginning of the study was “how effectively are biodiversity issues being addressed at 
nature reserve level”. Two management effectiveness tools were used to measure whether five provincial 
reserves in Gauteng province were achieving their biodiversity targets. The tools chosen were the Rapid 
Assessment and Prioritization of Protected Area Management (RAPPAM) Rapid and the Management 
Effectiveness Tracking Tool (METT).  Both are recognised internationally as effective tools to measure 
management effectiveness.  There were both were applied in workshop situations with reserve mangers and 
their staff. The assessment tools identify five elements that require measurement within protected areas and 
each of these assessed, analysed and conclusions drawn. 

The results of the study discussed management effectiveness and the tools used to measure these general 
terms.  Conservation practice operates at three levels; strategic, objective and at tactical levels. The tools used 
were only able to define effectiveness at strategic level and not able to show how well biodiversity is being 
managed at local level. The study in Gauteng showed scores that were consistent with international studies. 
Also, the application of the tools used in Gauteng were discussed with specific emphasis on the problems 
associated with this at operational level. For example, a problem identified was that the measurement tools were 
not familiar to the reserve personnel. In addition to this the tools had not been built into any of the reserves 
monitoring and evaluation programmes. Of equal concern is that none of the reserves had well defined 
monitoring systems in place.  The third level of the study focussed on the actual impact of conservation practice 
at ground level. As indicated above the tools were not able to measure the success of specific objectives for 
species and habitats and should not be used for this purpose.  Although not designed for this they do provide a 
useful indication of the strengths and weaknesses at reserve management and institutional levels. While the 
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study is not exhaustive it did highlight an ongoing debate on the affectivity of current protected area management 
interventions, especially at provincial level.  

There is now overwhelming evidence that the conservation of Important Bird Area (IBA) SA 043 and the 
surrounding high altitude grassland need proactive management due to high level of endemism and unique 
faunal and floral diversity.  Currently there is an emphasis on the single species studies in South Africa which is 
an attempt to redress the past mismanagement practices which has resulted in the decline or near extinction of 
such species.  The weakness of this single species studies is that often several species with conflicting 
management plans would co-occur.  The field method that are also used to estimate the level of threat (eg. 
breeding biology, density), has also become a bone of contention due uncertainties surrounding the estimation 
error.  While population viability studies have recently been taunted as ideal way to estimate the species level of 
threat, academics are increasingly becoming aware of their shortcoming.  They are too theoretical and therefore 
are rarely done in practice.  Adaptive management  is a tool capable of guiding detailed management  and 
monitoring decisions  and more rigorous and effective when dealing with uncertainties. It makes use of 
interactive models  - simulate and link population dynamics - monitoring and management  -broaden traditional 
PVA . Uncertainty about the behaviour of a managed system is explicitly captured in a set of alternative models.  
This approach is desirable to manage the newly declared Ingula  Nature Reserve where numerous threatened 
ecosystems and threatened species with conflicting management options co-occur. The long term goal of the 
current study is to provide an adaptive management algorithm to Ingula Partnership, which can be used to 
manage the Ingula reserve to maximize explicit biodiversity targets. Over the past four years a huge baseline 
data have been collected  and this will form the basis for monitoring. 

Live trapping often constitutes the simplest field technique to obtain biological information on small, nocturnal 
mammals. However, to be reliable, live-trapping studies require efficient traps that allow the capturing of all 
functional categories of the targeted population. Herein, we present the results of a live-trapping study of the 
woodland dormouse,  (Gliridae), a species for which limited scientific data are available. Our 
aim was to evaluate the efficiency of small mammal traps (Sherman and PVC), and investigate potential 
seasonal, sexual, age- and microhabitat-related differences in trapping success. We conducted 12 trapping 
sessions and deployed 2051 trapping units between February 2006 and March 2007, in a riverine forest of the 
Great Fish River Reserve (South Africa). Only arboreal trapping with Sherman traps was proved successful. No 
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dormouse was ever caught on the ground with PVC traps, being inside or outside the riverine forest. We made a 
total of 234 captures of 48 different dormice: nine adult males, 17 adult females, three unsexed adults and 19 
juveniles. Overall, 64% of the dormice known to occur in the area during the study period were caught with 
Sherman traps. Individual dormice were caught on average 4.9 times (range: 1–17). Trapping success averaged 
13.3% (range: 3.0–33.3%). It was lowest during winter (5.1%) and peaked in summer (19.0%) and autumn 
(16.7%). More adult males were caught in spring during the mating season, whereas more adult females were 
trapped in summer during the lactating period. The trapping success of juveniles peaked in summer and autumn, 
when these progressively become independent and probably explore large areas inside and possibly outside of 
the maternal home range. We conclude that arboreal live-trapping with Sherman traps would constitute an 
effective technique to study the population dynamics and the spatial distribution of the woodland dormouse, but 
suggest that a nest box monitoring programme (preferably run concurrently) would provide useful complementary 
information.

The bush Karoo rat, , is a diurnal, medium-sized rodent that is characterized by the 
construction of conspicuous nests (lodges) made of sticks and twigs beneath shrubs. In this study, we intended 
to obtain data on population and nest density, sex-ratio, number and sex of rats occupying nests, as well as on 
the number of nests used by individual rats. Data were collected through a capture-mark-recapture programme 
conducted in 2007, 2009 and 2010 in the Sam Knott Nature Reserve (Eastern Cape). This sequential study was 
set out to complement a preliminary, unpublished work by Le Gars (2005). During the 2007-10 field study, there 
were 58% males and 42% females (n = 128). Age structure was 39% adults, 27% subadults and 34% juveniles 
(n = 123). This contrasts with the 2005 study, where 62% of marked rats (n = 105) were females, and age 
structure was 58% adults, 12% subadults and 30% juveniles. Adult males weighed in average 126  12 g (range 
102 149 g, n = 29), while the average for adult females was 112  11 g (range 100 144 g, n = 23). Sexual 
dimorphism based on body mass was 12.1%, what is lower than data from the literature (26%). In 2009 and 
2010, individual rats used an average of 1.42  0.56 nests (range 1 3, n = 33) and 1.53  0.76 nests (range 
1 3, n = 45), respectively, what is similar to what was obtained in 2005 (1.75  0.87 nests, range 1 4, n = 57). 
Nest density was estimated at 22 27 nests/ha and was relatively constant over the years. However, between 
2005 and 2009, population density decreased from 58 to 16 ind./ha. The percentage of nests used also severely 
decreased (from 88 to 42%). Similarly, the average number of rats occupying nests decreased from an average 
of 4.31  2.07 rats (range 1 8) per occupied nest (n = 35) to 2.04  1.26 rats (range 1 5) per occupied nest (n = 
23). In 2010, both the percentage of nests used (54%) and the number of rats (3.00  1.75 rats, range 1 7) per 
occupied nest (n = 20) seem to have increased again, thus suggesting population cycles in bush Karoo rats.

The Mixed bushveld dominated by  and is a water-limited ecosystem 
and many land owners view bush encroachment as a serious threat. Restoration of these encroached areas 
through the use of various bush control measures is often considered, but re-encroachment is a concern. The 
objective of this study was to investigate re-encroachment of woody plants over a 17 year period on plots thinned 
to different tree densities. The study was conducted on six plots (200 x 50m) ranging from a totally cleared plot 
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(0% plot) to plots thinned to 10%, 30%, 50% and 70% of the tree density of a control plot (100% plot). Thinning 
was completed during 1990 and measurements were done annually during 1991 to 1995 and again during 2008. 
The spatial canopy of all rooted woody plants was measured in fixed transects of 5m x 200m located in each 
plot.  Tree densities in the 0% plot increased from 0 to 950 plants ha-1, while in the 100% plot they declined from 
2 440 to 1 900 plants ha-1. Tree densities in the other plots followed an exponential response curve between 
those of the 0% and 100% plots. Growth of established trees occurred in all plots, but trees displayed an 
exponential increase in growth with declining tree density. In the lower density plots there were a substantial 
establishment of new seedlings, most likely as a result of the elimination of the suppressive effect of larger trees. 
A trend towards an equilibrium appears to exist where some self thinning of trees occurred in the dense plots, 
compared to increases in the number and size of trees in the thinned plots. As a result the difference in tree 
phytomass between the control and thinned plots decreased over time, but differences were still visible. These 
results suggest that tree thinning could be a viable option to restore the production potential of encroached 
areas, provided that follow-up treatments are incorporated in management programs. Considering the benefits of 
trees (soil nutrient enrichment and food to browsing herbivores) tree thinning rather than tree clearing is 
recommended.

The caracal serves as an important mesopredator across large tracts of its African and Asian 
range. In South Africa’s Cape region it is the only medium sized felid occurring in sympatry with black backed 
jackal and leopard and is an important predator of small-medium sized mammals. Previous studies implemented 
in the Western Cape have shown it to predate on rodents, hyraxes and small antelope. It may also predate on 
small stock like sheep and goats and is often persecuted by pastoralists. Data on the this felid are still lacking 
and are important from both ecological and management viewpoints. In the greater George region the caracal 
occurs in sympatry with leopard and occupies fynbos, temperate forest and plantation environments. Small stock 
like sheep and goats are absent from the region and the diet of these predators is thus of interest. 30 droppings 
were collected and analysed in a 100 km2 study area between 2008-2009. Caracals in the region utilised a 
minimum of 6 prey species. Rodents dominated the diet and were utilised with a 80 % frequency, followed by 
ungulates (14%) and birds (13%). At the species level the vlei rat was utilised with the highest 
frequency (73%) followed by bushbuck , blue duiker  and striped 
mouse  each at 7%. 7 of the scats contained caracal hair and thus lend some credibility to 
the origin of scats. The high incidence of vlei rats in the diet of these caracal may be reflective of this species 
being able to fulfil the 300-500g of daily food intake necessary to sustain them.   

The African cheetah ( ) is one of the fastest animals on earth, reaching running speeds 
of greater than 110 km/h and accelerating to 110 km/h in 3s. Despite these exceptional speeds, little 
analysis has been done on their skeletal muscles. The aim of the current study was to investigate 
molecular aspects of skeletal muscle from the .  Samples were collected from six 
muscles of the cheetah:   (LD),  (SS),  (IS), 

 (SM),  (ST),  (BF).  Samples were compared to slow 
twitch ( ) and fast twitch ( ) muscle of rat and human  muscle.  MCT1, 

Dietary composition of caracal in the greater George region of the southern Cape

Alexander Braczkowski1,2, Laurence Watson1 & Damien Coulson1

Mr Alexander Braczkowski, 7 Jabula Hill, Umhlanga Rocks 4320. 083 864 2991. Alexander.braczkowski@gmail.com

Molecular analysis of six skeletal muscles of the African cheetah, a case study

Naomi E Brooks, Louw Hoffman, Kathy H Myburgh

Dr Naomi Brooks, Department of Physiological Sciences, Stellenbosch University, Private Bag, Matieland, 7607. 
nbrooks@sun.ac.za

1Department of Nature Conservation, Nelson Mandela Metropolitan University, Saasveld Campus, South Africa
2Landmark Foundation Leopard & Predator Project, South Africa

Caracal caracal 

Otomys irroratus 
Tragelaphus scriptus Philantomba monticola

Rhabdomys pumilio

Stellenbosch University, Stellenbosch, South Africa

Acinonyx jubatus

Acinonyx jubatus
longissimus dorsi supraspinatus infraspinatus

semimembranosus semitendinosus biceps femoris
soleus plantaris vastus lateralis



58

MCT4, myostatin and GLUT4 protein levels were measured by western blot.  Cheetah muscles 
contained lower levels of MCT1 than rat .  MCT1 levels were high in  muscle, indicative of 
its integral role in transporting lactate into slow twitch muscle.  Levels of GLUT4 were higher in the 
cheetah SS, IS, ST, BF than in LD, SM, and both rat muscles which may be reflective of the different 
glucose uptake and exercise capacity.  Lower levels of myostatin were noted in cheetah compared to 
rat muscle and this may contribute to the lean and highly muscular physique of the cheetah and also 
aid strength for elite sprinting speed.  Analysis of cheetah muscle characteristics provides insight into 
the molecular basis of their extreme sprinting ability

It is generally assumed that herbivores acquire gastrointestinal anthrax by ingesting spores; hence information 
on foraging behaviour of ungulates can be a fundamental component in understanding epidemiology of anthrax 
in herbivores. Understanding food habits of wild herbivores will also form a basic requirement for the efficient 
management of rangeland resources. Seasonal foraging efficiency of zebra was determined using the proportion 
of foraging time devoted to feeding and the number of bites taken per feeding site. Elephant diet composition 
was studied using faecal analysis. The method of estimating the concentration of silicates in faeces was used to 
analyze the concentration of soil content in elephant faeces. Anthrax prevalence information was obtained from 
Etosha anthrax ecology research project. Seasonal changes in zebra foraging efficiency, diet composition and 
elephant’s diet composition and soil concentration in the faeces will be processed. In Etosha contact with 

 spores is largely influence by host foraging behaviour, hence changes in host foraging behaviour can 
explain seasonal anthrax outbreak.

The springbok ( ) is one of the most widely-used species in the commercial wildlife 
ranching and hunting industry in South Africa.  The species is thus a significant contributor to this economically 
important sector. There has been considerable debate on the number of subspecies recognized in springbok, 
and on the appropriate species name. Furthermore, the animals have also been informally classified as either 
“Karoo” or “Kalahari” springbok, in addition to the debate on the conventional systematic position of springbok.  A 
notable size difference exists between the two groups and the genetic basis, if any, for the superior body size 
and horn length of the Kalahari type has been the subject of much conjecture. In this study, we aim to use a 
gene complex (the bone morphogenesis gene complex - BMP) to screen for possible differences between the 
two phenotypes. The use of these markers may be more appropriate than traditionally used gene regions that 
are not directly linked to limb development or growth.
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Gin traps (steel leg-hold traps), killer traps and cage traps are common tools used to control so-called problem 
animals on small stock farms.  In the Karoo region of South Africa traps are primarily used to catch black-backed 
jackal ( ) and caracal ( ) as these animals are known to predate, to some extent, 
on small stock.  However, little research has been conducted on the efficacy of these traps at catching culprit 
animals and whether or not their use results in improved weaning percentages.    A skilled full-time trapper was 
followed for a period of five months over a lambing season in order to record accurately all animals caught in 
traps.  This trapper worked on a 12000ha Merino sheep farm in the Victoria West region of South Africa.  The 
traps evaluated were 20 gin traps, 3 killer traps and 2 cage traps.  

A total of 34 animals were caught in traps over the five month period.   Of these, 20 were target species (namely 
caracal and black-backed jackal).  However, of these 20 animals, three had evidence of wool in their stomachs 
thus it can only be definitively stated that three of the 30 animals caught were culprits of lamb predation.    The
other 17 target specie animals that were caught may or may not have been culprits.  The non-target species 
caught in traps included Cape Fox ( ), Porcupine ( ), Scrub Hares (

), Rock Hyrax ( ), Bat-eared Fox ( lotis) and Aardwolf ( ).  
A comparison between the different traps in terms of efficacy and impact on wildlife is discussed.  

The cost of trapping as a predator control method amounted to R17 700 over the 5 month period.  The weaning 
percentage for this lambing period was 90% which is not significantly different from the weaning percentages of 
the two years before (namely 102% and 88%) where there was no full-time trapper.  From this small investigation 
and on-going surveys it is evident that the use of traps on small-stock farms is not cost-effective, is indiscriminate 
and causes the suffering of many non-target animals without addressing either the symptoms or the cause of the 
predator conflict.    

Namibian legislation has devolved utilization rights to communities that register conservancies and accept 
management responsibility for wildlife on their lands. 

The direct benefit to communal conservancies of the various forms of consumptive game utilization is well in 
excess of $10 million per annum.  These include trophy hunting, live capture and sale, shoot and sell and own 
use.  Conservancies also benefit from non-consumptive utilization (tourism) but these benefits, mainly 
employment, generally go directly to individuals.  Sustainable use is the biggest cash revenue stream for 
conservancies and is thus critical for management. As conservancies are not fenced it is critical that there be 
comprehensive quota setting and subsequent monitoring systems in place to ensure sustainability both within a 
particular conservancy, as well as across neighbouring conservancies.  

This poster details the quota setting approach that has evolved in the communal areas of Namibia.  It examines 
how data from monitoring systems is integrated with local knowledge, how maximum value is extracted through 
exploiting the most profitable means of utilizing the quotas and then exposing these to competitive market forces.  
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The poster also illustrates how these systems have played out in terms of generating increasing socio-economic 
benefits in the communal lands of Namibia, whilst still allowing wildlife populations to recover

1 vguillemin@mcanamibia.org

In Namibia rights over wildlife and tourism under prescribed conditions were devolved to local communities in 
1996 through the voluntary formation of “conservancies”. This created the enabling environment for wildlife 
stocks to recover in many areas and the incentives for communities to protect and manage their wildlife 
resources.  Wildlife numbers and ranges have shown remarkable recoveries over the past 20 years. In many 
areas, however, natural recoveries needed to be augmented by translocations, and locally extinct species 
needed to be re-established.

During the past decade the Ministry of Environment & Tourism (MET) and partners have repatriated some 8,000 
animals to communal conservancies. This has included rare and high value species such as black rhino, black-
faced impala and sable antelope. The early stages of the programme were characterized by translocation of 
mainly fairly common species and the results of these initiatives were closely monitored. The early successes 
allowed the partners to refine approaches and have confidence that much bolder translocations could be 
undertaken. The positive outcomes also allowed for more ambitious sourcing of wildlife from Namibian national 
parks. Positive outcomes also allowed capture teams to develop methods to capture and release animals in 
relatively inaccessible areas – e.g. airlifting rhino, moving smaller species in smaller containers towed by 4x4 
“bakkies”. This allowed the programme to be expanded to areas which had formerly being considered marginal 
for releases because of poor access. 

Community-based natural resources management has became an important element of wildlife resource 
conservation in Namibia. With the devolution of conditional rights to manage and benefit from wildlife resources 
in 1996, many rural livestock farming communities became important players in the conservation of wildlife 
resources. Community-based conservation of wildlife resources has resulted in significant increases in 
population number of common game species especially in the arid north-western part of Namibia. In this part of 
the country, wildlife numbers have declined dramatically due to successive series of drought and poaching. The 
successes of the community-based conservation have also resulted in the increase in number and expansion in 
range of the rare species such as the arid adapted black rhino and elephants. Due to the success of the 
community-based conservation programme and a need for biological management the black rhino populations, 
the Ministry of Environment and Tourism piloted the translocation of black rhino to the ?Khoadi //Hôas 
Conservancy.

In ?Kh oadi //Hôas Conservancy, is the community based conservation entity run on behalf of the community 
members by a democratically elected conservancy management committee and was one of the first four 
communal area conservancies to be gazetted in 1998. In ?Khoadi //Hôas Conservancy, community members 
conserve black rhino and derive direct and indirect benefits in the form of rhino-based eco-tourism.
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