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Introduction 
The Southern African Wildlife College (SAWC) strives to provide practical hands-on learning coupled 
with theory and so, towards the end of 2017, the Applied Learning Unit (ALU) – formerly the 
Research and Innovative Development Unit – accepted the mandate to implement the SAWC’s 
Applied Learning Strategy.  Prof Alan Gardiner, Dr Cleo Graf, Mr Thomas Ndhlovu, and Mr Collen 
Mkansi, together with IT systems analyst Iuan Gray, and IT manager Johan Volsteedt, laid the 
groundwork and the team later expanded to include Diane Gibson, whose focus was on training, as 
well as Stephanus de Jager and Henco Delport, who took over the IT section from Iuan Gray and 
Johan Volsteedt respectively.  

 

The Applied Learning Strategy 
The Applied Learning Strategy is a practical approach to learning which includes research to enhance 
the grasp of subject matter, foster student-centered instruction, and provide real world application. 
It also provides an opportunity for the SAWC to offer high-impact learning, where students can 
explore content and directly apply new knowledge. The double feedback loops of practical research 
projects apply, test and train best practices in order to develop sound wildlife conservation and 
management strategies. 

 

The intention is for the departments of the SAWC (Human Resources, Hospitality, Operations, 
Finance, Protected Area Integrity, Responsible Resource Use, Universities & Short Courses, and 
Community Development & Youth Access) to each run their own research projects, linked to the 
daily functioning of the individual departments. The role of the ALU is to advise on the 
implementation of the projects and to offer support by, for instance, helping with project 
construction and data analysis.  

To date, several projects have been completed while others are still ongoing. Some are long and 
others shorter term projects, arising from the specific needs for development in each department. 
“Learners”, which can include staff members, the various SAWC students or students from other 
universities, get hands on experience, the projects being designed specifically to illustrate how 
scientific principles are applied to a management question. Data is collected in an efficient way, 
using a suitable technology, and analysed so that learners become familiar with a monitoring and 



evaluation approach. Being part of these projects allows learners to get first-hand experience and 
learn by doing, rather than just absorbing theoretical knowledge in the classroom. In turn it also 
exposes them to different models and theories, which are also open for further debate and 
discussion. 

 

Research Projects 
The ALU expertise base includes research experience, IT development, and adaptive management. It 
has strong links to a number of national and international academic institutions as well as financial 
partners; these include NORAD, which has funded several SAWC Masters students’ research 
projects, and Rand Merchant Bank, responsible for allowing the ALU to become a thriving 
department of the SAWC. 

South African and international university students and researchers regularly join the ALU to 
complete projects at various levels (BSc, Masters and PhD), either within the unit, or linked to the 
ALU through its partners. They are assisted by the unit’s volunteers and guided by Prof Alan Gardiner 
and Dr Cleo Graf. Their projects are summarised below with links to the full versions of completed 
theses. Where there is no link as yet, the work is still in progress. 

 

1. A novel approach to aerial wildlife monitoring in southern Africa: using aerial photography for 

detailed analysis of Cape buffalo (Syncerus caffer) (Carolina Torres Uribe, MSc University if Oxford) 

For conservation efforts to succeed, and funding for such efforts to be secured, long-term 
monitoring as well as consistent and efficient methods for monitoring are required. This study 
explores the addition of aerial photography to current methods of aerial and ground monitoring, 
using the Cape buffalo as a case study. This species has important implications for conservation as 
the revenue gained from trophy hunting largely sustains the functioning of the Associated Private 
Nature Reserves neighbouring the Kruger National Park. 

Assessing age, sex and horn spread of live buffalo is done by looking at the animal as a whole and 
making educated guesses based on visible characteristics. This “visual method” was tested for 
accuracy using photographs of dead, trophy-hunted buffalo, as the actual horn spread measurement 
of the pictured buffalo was 
available from the trophy records 
together with an estimated age 
based on tooth measurements 
taken from the available skulls. 
These measurements, which are 
impossible to get from live 
buffalo, served as “correct 
answers” for the test. The tests 
were relatively successful and 
further showed that using 
photographs would be feasible in 
assessing buffalo herd 
demographics.  



During a total of eight flights 
in a Savanna light sports 
aircraft, camera settings 
(ISO and shutter speed) as 
well as three different 
cameras were tested to 
ascertain which combination 
would deliver useable 
photographs at the lowest 
price. Of the three camera 
bodies trialled, the 
professional Canon D6 
resulted in the highest 

likelihood of obtaining good quality pictures and higher shutter speeds (1/1500 - 1/2000)  with auto 
ISO setting seemed preferable. After each flight a selection of the photographs was annotated (using 
the visual method) and, as only 15% of the buffalo could not be assessed with certainty, it appears 
that using aerial photography may well be a useful tool in speeding up the process of analysing 
buffalo herds beyond mere population density figures.  

This study also involved interviews with experts in the area to investigate: 1) the main issues 
concerning buffalo management; 2) whether aerial photography might benefit natural resource 
management and 3) the willingness of managers and scientists to implement such new technology. 
Tuberculosis (TB) and reduction of horn spread were flagged as main concerns and a positive 
attitude was received overall in response to the usefulness of the tool and the willingness to apply it. 

 

2. Innovation adoption theory in wildlife management and conservation: initial insights from a 

case study of machine-vision and Cape buffalo management in South Africa (Eli Walker, MSc 

University of Oxford) 

In light of the ever-increasing human population and the related pressures on natural resources it is, 
now more than ever, vital to ensure that the best possible tools are available for natural resource 
management. Choosing the right technology to achieve specific wildlife management goals must be 
done with care. This aim of this study was to test whether, through application of the innovation 
adoption theory, it could be assessed which technologies would be suitable to solve different 
conservation management issues. Specifically, the use of machine vision technology was tested as a 
tool to reduce time spent analysing population data of Cape buffalo at a demographic level, based 
on aerial photographs; traditionally a highly labour intensive task.  

To train the machine vision model (MVM) to process visual data, aerial photographs of buffalo herds 
were taken on eight flights from a Savanna light sports aircraft in June – July 2017. The photographs 
were prepared and analysed manually, the individual buffalo in each photograph being identified by 
age class, sex, horn spread and breeding class. Due to time constraints a simpler analysis of the 
photos to be learnt by the MVM was adopted and results showed that relatively few errors were 
present in the automated analysis, particularly when using high quality photographs. 

The innovation adoption theory investigates several factors which may promote or hinder the 
adoption of new technology. In this study interviews with eight participants in the conservation 
sector were carried out to explore these factors. The results of the interviews showed that applying 
the innovation adoption theory is a useful strategy in determining whether it is worth pursuing the 
development of a certain technology or not. Potentially these results may have been skewed by the 
fact that the interviews were coupled with the development of the MVM, a concrete tool which may 
have influenced the interviewees’ responses. 



 

 



3. Effects of trophy hunting on Cape buffalo (Syncerus caffer c.) horn spread and population 

dynamics (Yasmin Hall, MSc Leiden University) 

The question of whether sustained trophy hunting negatively affects horn spread and the number of 
breeding males in a population of the hunted species has been researched in several countries 
across a number of species such as the African elephant, Stone’s sheep and Soay sheep. Results of 
these studies showed that certain traits, such as horn size, are affected under sustained hunting 
pressure. It is thought that this may be due to the males being selected as trophy animals before 
they have had the opportunity to breed and therefore pass on their genes to future generations. 

To ascertain how the Cape buffalo, a popular African species amongst trophy hunters, might be 
affected, this study analysed photographs of buffalo taken in the Kruger National Park (a non-
hunting area), as well photographs taken in hunting areas of the Associated Private Nature Reserves 
(APNR) within the Greater Kruger National Park (GKPN), thus named as there are no fences between 
these areas. The photographs were analysed and individual buffalo were classified according to sex, 
age class (pertaining to breeding age), horn spread and herd identity (whether the individuals were 
part of mixed herds, bachelor groups or found as lone males). This data was then plotted against the 
distance from the hunting area. 

Although it had been expected that the average horn spread amongst males would increase with 
distance from the hunting area, the results showed no significant change. The same was evident for 
average age of male buffalo. There was, however, a significant difference in herd identity, the 
likelihood of encountering lone males or bachelor herds increasing with distance from the hunting 
area. 

The lack of change in average horn spread and male age with distance from the hunting area could 
possibly be due to the fact that all animals are free to move between the areas and that under the 
current drought conditions this migration may be enhanced as animals travel further in search of 
water. Another factor could be that the hunting pressure has not reached the sustained critical level 
which influences population dynamics and horn spread. This research calls for more investigation 
into the matter with a clearer differentiation of influencing factors. 

NB: This data was reanalysed following the completion of the thesis. The reanalysis classified areas 
in to high, low or no hunting pressure (as opposed to applying a distance gradient) and small but 
significant differences in horn size in both male and female buffalo were found between areas of 
high hunting pressure and low or no hunting pressure.  

 

4. Analyzing the effect of the African elephant on the distribution patterns of the Southern white 

rhinoceros in South African Savanna landscapes (Madelief Verdaasdonk, MSc Leiden University) 

GPS point data collected at SAWC during 
monthly aerial surveys between February 
2014 and February 2018, using a light 
sports aircraft, showed that at a small 
scale of 1km² the distribution of elephants 
does affect the movement of rhinos. 
Rhinos tended to be in different areas to 
elephants across all seasons.  

At a larger scale of 9km² the opposite was 
shown: elephant as well as rhino density 
increased or decreased in the different 
areas surveyed. This could be due to 
climatic factors such as temperature and 
rainfall playing a more important role at 



this scale, with both species moving into a larger area at the same time, but at the small scale still 
managing to avoid one another.  

The results of this data analysis 
indicated that more research, including 
other methods, such as data collected 
from individual collared or tagged 
individuals, is necessary to form a 
clearer picture. This in turn will be able 
to better inform management 
strategies, which are necessary against 
the backdrop of the current rhino 
poaching crisis. 

 

5. Environmental predictors for spatial variation in temperature in a South African savanna and 

their predictive value for distribution of Southern White Rhinoceros (Ceratotherium simum 

simum) (Laurens Broeze, MSc Utrecht University) 

The project set out to investigate possible environmental drivers for rhino distribution, which – 
when identified – could potentially be used as a predictive tool, thus assisting with the protection of 
this endangered species. Canopy cover, vegetation density and dominant slope aspect were tested 
for their effect on local temperature, which was measured during the hottest part of the day (11h00 
– 15h00) by 24 iButton thermometers during March & April 2019. Rhino distribution data, collected 
by light sports aeroplane from 2014 – 2018, was analysed in terms of where the rhinos were spotted 
during hotter and cooler days, and the temperature data was then compared to the rhino 
distribution records. 

Of the environmental 
factors, only canopy cover 
had a significant effect on 
local temperature, closed 
canopy resulting in an 
average of 0.5 degree 
Celsius lower readings, but 
whether this is enough to 
influence rhino distribution 
is inconclusive as there was 
no direct correlation 
between the data 
concerned with the effect of 
landscape feature on local 
temperature and the rhino 
distribution data. Although 
the effect of elevation on 
local temperature was not 
measured, there was a 

correlation between elevation and rhino presence: on hotter days rhinos would be more frequently 
seen in areas of higher elevation and the opposite was true for cooler days. 



For the study site as a whole there was a 
significant difference between rhino presence 
recorded in the entire area on hot days as 
compared to cold days, the latter resulting in 
twice as many sightings. This could be 
influenced by several factors: on cooler days, 
rhinos may be more active and easier to spot, 
or the study area may be a particularly hot 
area within a larger area, potentially being 
avoided on the hottest days. This would 
indicate that rhinos do respond to 
temperature, but that the landscape features 
investigated in this study are not necessarily 
the main drivers of local temperature 
differences. 

It is suggested that the scale used to measure local temperature differences may be adjusted in 
future studies.  Using a smaller scale for both the landscape features as well as the rhino sightings 
may reveal a clearer trend of what influences rhinos to be in certain places under certain conditions, 
while a larger scale may be useful for assessing factors which affect the species over the broader 
landscape. 

 

6. The distribution patterns of African elephant (Loxodonta africana) and white rhinoceros 

(Ceratotherium simum simum) in relation to waterhole availability in a South African savanna 

(Rosemary Wool, MSc Utrecht University) 

Although waterhole use by elephants and rhinos has been studied, little information is available 

regarding the influence of size and permanence of the water source on the pattern of use by these 

megaherbivores. There is also more data available on elephant movement than for rhino. Given the 

current poaching crisis and depletion of rhino, any tool which can be used to predict movement of 

the species, and therefore assist management planning, is of great conservation value.  

Waterhole presence in the study area – identified on Google Earth and ground-truthed on foot or by 
aeroplane – was compared to rhino and elephant GPS data collected by light sports aircraft during 
regular surveys from 2014 – 2019. In total 10 days, where visible water data coincided with rhino 
and elephant data, were used in the study. The data was considered on a seasonal and 1km² scale 
and weather data from two weather stations in the area was used to determine seasonal 
precipitation and temperature. 144 waterholes in the study site were measured for size and 
permanence and the surrounding vegetation was analysed according to ground cover and 
vegetation type (grass, shrubs and/or trees). 



The research question was whether elephant and rhino distribution relates to the occurrence and 
defined characteristics of waterholes in Greater Kruger on a seasonal scale. It was found that season 
had little impact on the presence of either species, while weather conditions showed significant 
impact, with rhino sightings increasing with rainfall and decreasing as temperatures rose. There 
seemed to be no relation to waterhole presence in the case of rhinos, whereas elephants were 
shown to be much more prevalent at waterholes when temperatures were high. There were trends 
relating to waterhole size in both species, but niche selection could also have influenced these 
results as rhinos have been shown to avoid elephants on a 1km² scale. Overall the study added to 
the body of knowledge on the subject of water related presence of rhino and elephant, and the 
information gathered may well assist in predicting presence of rhino and elephant in certain areas. 

 

7. To notch or not to notch? – Evaluation of the current rhino notching programme in the Greater 

Kruger Area (ZA) and development of a consistent guideline (Agnes Hussek, MSc Institute of 

Wildlife Biology and Game Management) 

Rhino ear notching for the purpose of individual identification and thus detailed data collection on 
rhino movements has been an ongoing practice in 
the Greater Kruger Area (GKA). As part of a larger 
project evaluating rhino ear notching programs in 
the Greater Kruger Area, a study on the visibility of 
different ear notch positions was conducted at the 
SAWC in August - September 2017. A survey 
conducted at the beginning of the study indicated 
that the most influential factor in the decision 
making process whether to implement ear notching 
as an observational tool was "visibility of notch 
patterns at a distance". 

During the study, dummy rhino ears with various 
combinations of ear notch positions were observed by 
over 100 participants. The visibility of the ear notches 
was tested at a range of distances in both open and 
bush habitats. Factors such as the age and field 
observation experience of the observers as well as 
environmental factors - daylight and weather - were 
also included in the study. 

The results of this study show that rhino ear notching 
alone is not a reliable identification tool, as 100% 
correct identification of all the ear notches is severely 
limited by the distance between the observer and the 
rhino: without binoculars no correct identifications 
were possible at a distance of 30m and 65m in bush 
and open habitat respectively. In addition the 
maximum number of ear notch combination - with the 
current 10 positions in use - are just over 4000, and ear 
notching programs prior to the removal of fences 
within the GKA were not well co-ordinated, resulting in 
the same combinations appearing on more than one 
individual. The study recommends that other methods 
of identification - to be used in combination with ear 
notching - should be explored. 



8. Rhino ear tagging (an ongoing, experimental project at the SAWC) trials various methods of 
attaching VHF as well as satellite transmitters to 
individual rhinos in order to gather detailed 
information about their movement. Rhinos are 
notoriously difficult to attach transmitters to: 
neck collars tend to slip off the head, which is 
smaller in circumference than the neck, while 
the rhinos simply rub off the ankle collars.   

The option of tagging the ear – and attaching a 
VHF transmitter and aerial to the ear tag – 
involved some experimentation with the size 
and position of the hole, and several lessons 
were learned. Problems, such as the tag being 
pulled out during a mud-wallowing session or 
the transmitter interfering with the hole used to attach the ear tag, were part of the learning 
process. So far it was found that two holes allow for a more secure fit. Letting the holes heal before 
the tag is attached will, it is hoped, also reduce the risk of losing the transmitter due to infection of 
the holes and thus the severe rubbing resulting from this irritation. 

Monitoring individual rhinos tagged with VHF transmitters is time consuming and as the success of 
finding the rhinos with the hand-held receiver depends, in part, on direct line of sight, the use of the 

light sports aircraft to collect data 
on individual rhinos was an 
improvement on the land-based 
tracking method using a vehicle. 
Satellite transmitters on the 
other hand supply a regular and 
precise stream of data directly to 
relevant organisations. These 
transmitters are larger, heavier 
and much more costly, than the 
VHF transmitters and 
experimentation is necessary to 
determine the ideal method of 
attaching a satellite transmitter 
to a rhino’s ear.  

Because transmission to satellites requires far more power than transmitting to a localised receiver 
(as in the case of VHF technology) the battery life of the satellite transmitters is shortened. This can, 
to some extent, be mitigated by the frequency with which data is transmitted. Another solution 
currently being trialled is the inclusion of small solar panels on the ear tag to recharge the batteries 
‘on the go’. 

 

9. Mangalane community’s perceptions of poverty as a factor influencing involvement in rhino 

poaching:  A case study of Mozambique (Nelisiwe Lynette Vundla, MSc University of Stellenbosch) 

Factors driving participation in illegal wildlife trade have not been fully researched, which makes it 
difficult to identify and apply effective interventions. This research project focused on exploring 
community members’ perception of living with wildlife as well as their views on the associated illegal 
activities, such as poaching, in order to gain insight into what motivates members of communities 
closely associated with wildlife conservation areas to participate in such activities. 



Questionnaires containing closed ‘yes/no’ questions were used to collect data from 119 of 480 
heads of household from four villages in the Mangalane community, by voluntary participation. At 
each of the four villages, following a monthly village meeting, volunteers filled out the 
questionnaires, which were then collected and redistributed to allow the community to participate 
in the tallying of the data, during which time the volunteers were also engaged in discussing the 
outcomes of the survey. Although this method of collecting the data was drawn out, a sense of 
meaningful participation in the study was felt and appreciated by the community members. 

Subsistence poaching for household use and as a source of income is driven by lack of resources 
(poverty), but rhino poaching is seen to fall into another category, as it is not merely for survival. 
Certain individuals may indirectly support and also benefit from the rhino poaching, while others 
feel that it increases crime in their community as the lawless gangs do not limit themselves to illegal 
wildlife trade, but are also involved in stock theft and human trafficking, for example. The presence 
of high value species such as rhino and elephant in the protected area adjacent to their community 
is seen as the cause for the criminality in the community and one solution could be the removal of 
such species altogether. 

Other concerns raised during this research were that the community would like to benefit more 
from living next to a protected area, through access to natural resources as well as protection from 
crime. The cost of living with wildlife should not outweigh the benefit, or else the communities’ 
tolerance of wildlife is at risk. The relationship between the community and the protected area 
management needs to be one of communication and co-operation, with both sides benefiting from 
each other. 

 

10. South African Mnisi Tribal Authority Environmental (In)Security Research (working title) 

(Parker Banas, MSc Michigan State University) 

Although there is no formal definition of environmental security, a common theme at its core is 
whether or not people have access to enough food, clean water and natural resources in order to 
sustain themselves. 
Environmental insecurity is 
widely considered as a source 
and outcome of both 
biodiversity decline and social 
conflict. The lack of research 
into local perceptions of issues 
affecting daily life stimulated 
this project which was carried 
out in the Mnisi Tribal Authority 
(MTA), adjacent to the Kruger 
National Park. It is hoped that 
this research will assist in 
reducing the knowledge gap 
currently hampering the 
assessment of the scale of 
environmental insecurity and 
assist the policy making process 
to reduce said insecurity.  

Modified systematic quota sampling in conjunction with structured interviews within the MTA was 
used to collect the data. The projected goal of 100 interviews was doubled due to the efforts of the 
SAWC volunteers who enthusiastically assisted with the data collection. Currently the information is 
being analysed and the final write-up of the project is anticipated to be completed in early 2020. 



11. Towards co-management of small-scale inland fisheries and livelihoods: A case of Lake Itezhi-

Tezhi, Zambia. (Sidney Kapembwa, PhD Stellenbosch University) 

Historically many of Africa’s inland water bodies’ fisheries resources have been governed by a top-
down management system controlled by central government. The shift to co-management of such 
resources aimed to address the problem of over-exploitation and decline of fish populations, but, 
despite having been in place for several decades, this inclusive strategy is still yielding mixed results. 
Using Lake Itezhi-Tezhi as a case study, this study aims to: 

1. Assess the contribution of small-scale fishing on Lake Itezhi-Tezhi to the livelihoods of local fishers' 
households, the extent of their vulnerability, the livelihood coping strategies employed, and the 
impact of legislation on these livelihoods.  

2. Assess the governance approach of the Lake Itezhi-Tezhi fishery in relation to the utilisation of its 
resources by the fishers. 

3. Explore the prospects of initiating a co-management approach with multiple stakeholders at Lake 
Itezhi-Tezhi fishery. 

With the help of two research assistants and three enumerators, data was collected through surveys 
by questionnaire, focus group discussions and semi-structured interviews with key informants and 
stakeholders.  

Fishing definitely contributes to the livelihoods of the 
local fishers’ households, although it is at present not a 
reliable or sufficient source of income. The closed fishing 
season (from December to February), low fish catches – 
which are largely attributed to influx of fishers into the 
area over the past 5 -10 years – and lack of stakeholder 
support for alternative livelihood strategies were named 
as issues to be addressed.  Crop and livestock farming 
supplement fishing activities, but these are also affected 
by factors such as disease and rainfall, making them 
equally unreliable and leaving the fisher/farmers 
vulnerable for at least some parts of the year. 

The governance approach currently is inadequate in 
controlling the ongoing unsustainable fishing practices. 

The study suggests that local 
fishers as well as stakeholders 
actively work together with 
central government to 
implement a system of 
governance that benefits all 
concerned, and the study 
indicates that all parties are 
willing and positively inclined 
to being part of a co-
management system. It 
appears that the limitations of 
resources experienced by 
each group on its own can be 
overcome by forming a 
partnership, where each 
group can participate actively 
and thereby feel empowered. 



12. The bottom-up effects on mosquito abundance in a sanitation plant system in South Africa 

(Nathalie Winkster, BSc Research Project Leiden University) 

While constructed wetlands may represent a solution to 
water treatment in under-resourced small rural 
communities, they could be breeding grounds for 
mosquito populations and associated diseases. This 
Bachelor of Science research project investigated the 
drivers for mosquito populations breeding in a vertical 
flotation reed bed system at the SAWC. The system treats 
waste water for reuse, potentially for irrigation and fish-
farming.  

The factors tested for their influence on mosquito 
population growth were: pH, temperature, turbidity, 
oxygen levels and nutrient content. With mixed results for 
several factors, temperature had the most significant 
effect on the mosquito numbers. The recommendation of 
this research is to further investigate ways to create less 
suitable environments for mosquitoes within the 
constructed wetland water treatment plant, potentially by 
increasing pre-treatment of the water and/or changing the 
temperature to unsuitable levels for mosquitoes. The study highlights the need to consider mosquito 
populations as an important issue when planning the implementation of constructed wetlands, 
especially in areas where these insects are vectors for disease affecting the community which is to 
benefit from the water treatment system. In addition it was noted that at the time the research was 
being conducted, the water quality exiting the system was not yet fit for use in food production. 

 

13. The effect of introducing top-down drivers to suppress mosquito populations in a wastewater 

treatment system (Nikki van Gent, BSc Research Project Leiden University) 

A second study conducted on 
mosquitoes investigated the 
control of mosquito populations 
by means of introducing their 
natural predators into the SAWC 
wastewater treatment system. 
Fish (Tilapia sp.) and water bugs 
(Notonecta sp) were chosen, as 
they occur in the local natural 
systems and, as such, have a 
proven track record in controlling 
mosquito populations. 

The study showed that upon 
introduction of raw sewage to the 
vertical reed bed water treatment 
system, the naturally occurring fauna, which had been sampled while the tanks were filled with clear 
tap water, was negatively affected. In addition, the fish and water bugs introduced into the system 
after the raw sewage had been added, died or migrated from the tanks within a week. This indicated 
that the water quality was not suitable for species which depend on dissolved oxygen in the water. 
Mosquito larvae breathe through a siphon at the surface of the pond and are thus less affected by 
the lack of oxygen in the water. 



As a follow-up investigation - and an emergency measure to control the mosquito population 
explosion at the time - a bacterial product (BTi) emitting a toxin, which kills the mosquito larvae yet 
is harmless to vertebrates, was added to the system. Two forms of this bacteria were tested for their 
effectiveness. It was found that although the spray was more effective than the dunk, neither 
product remained in the system for the expected amount of time, as the water flows through the 
system, flushing the BTi out before it can have the desired effect on the mosquito larvae. The need 
to continuously add BTi means that this measure is expensive, negating the aim of implementing a 
low cost, easy-to-maintain water treatment system for rural communities. Although vertebrates are 
unaffected by the toxin, it does have a negative effect on invertebrates and fungi, and thus would 
have an undesirable environmental impact in the long term. 

 

14. Effects of temperature, container colour and nutrient levels on oviposition of Culex pipiens 

complex mosquitoes (Diptera: Culicidae) (Peter Hamming, MSc University of the Witwatersrand) 

A third study that was focused on the reed bed water sanitation system and mosquito populations 
investigated the influence of container colour on mosquito numbers. This study measured both 
oviposition preferences as well as larval survival rates. The pilot study firstly tested a variety of dark 
colours (black, blue and green) against white and secondly compared water-filled containers to 
those filled with water and gravel (the water being just below the top of the gravel). It was found 
that there was a difference between all the dark colours and the white containers and that no eggs 
were deposited in the gravel. The latter was thus excluded from the main study and only black and 
white containers were ultimately chosen for comparison.  

Egg rafts of Culex pipiens were counted at regular intervals to determine which colour container was 
preferred by adult female mosquitoes and after 15 days all larvae were collected to measure larval 
survival rates in the black and the white containers. Factors such as temperature, dissolved oxygen 
in the water and water quality (as measured by electro conductivity) were monitored throughout 
the study and found to vary according to container colour. Overall the black containers were found 
to be more favourable for mosquito breeding, with higher water temperatures, less dissolved 
oxygen to sustain mosquito predators and more nutrients for the larvae to feed on. Environmental 
factors such as wind and evaporation as well as decreased temperature and rainfall through the 
course of the project were noted to have some influence, but overall the results indicate that white 
may be a better container colour choice for constructed wetlands using the vertical floating reed bed 
design. 



Technology in Conservation 
Throughout the year the IT section of the ALU provides assistance to end-users at SAWC ensuring 
that they stay connected, whether it be on a laptop, tablet or cell phone. All programs used at the 
SAWC are also kept up to date in an ever-changing cyber world. 

The recent expansion - phase 2 of the development of the SAWC campus - had resulted in an 

increased demand on all things IT, and, as part of the KFW upgrade projects, the IT system had been 

partially updated. With rapid developments in the IT industry and the growing requirements at the 

college, a need for further upgrades was noted: systems were becoming outdated and server and 

network capacities were being reached. Through the ALU a comprehensive upgrade project, 

including new hardware, a bigger server room and individual fibre links to the server for each 

department was launched. The benefits of this project include faster connections from departments 

to the server units, which have resulted in less overall traffic on the network. The increase in storage 

capacity and processing power is due to the  purchase of more up to date sever units to run daily 

operational software and host various databases for the different applications used at the SAWC. 

And a big 'thank you' goes to Vodacom, who upgraded the internet connections at no additional 

costs to the College. 

Keeping up to date with IT developments, including testing, monitoring and evaluating data capture 
and data management systems, is another core task of the ALU. Various data capture, monitoring 
and reporting systems are applied in field work. SMART, Cyber-Tracker, the Kobo Toolbox, 
SharePoint and most recently Earth Ranger are used to monitor resource use, law enforcement 
activities, wildlife and other diverse data. The efficiency, efficacy, costs and ease of use, of these 
systems are assessed in order to inform conservation management strategies of the best way 
forward with regards to practical field technologies in different contexts. Software being developed 
in the ALU for various projects with external partners include the Kheta Ranger Perception data 
capture software and the GLTFCA interactive website. 

 

The Spatial Monitoring and Reporting Tool (SMART) is a free open source data collection and 
analysis software being developed by nine international conservation organisation partners (WWF, 
PPF, WCS, WPS, Panthera, FZS, GWS, ZSL and North Carolina Zoo). It is currently being used in over 
600 sites worldwide and was originally developed for law enforcement in the conservation sector. 
The components of SMART are a field data collection tool (Cybertracker), a data analysing and 
reporting software (SMART desktop) and a data sharing channel (SMART connect). The advantages 
of using SMART over traditional, paper-based data collection is that the workflow is faster, 
streamlined, reduces transcription errors, and the collected information is controlled by a secured 
data transfer and storage system.  

This very flexible software can be customised to individual data collection needs, however, when 
several partners want to collaborate and share data, the flexibility of the software may pose a 
problem: during data collection it can happen that the various users create different names for the 
same attribute, e.g. ‘how many tracks’ vs ‘no. of tracks’. To counteract this, the SAWC and PPF 
worked on creating a master model of all possible attributes, which data collectors now access and 
choose from, instead of creating their own naming system. 

Organisations, for example the University of Venda, the Vhembi Biosphere and Kruger to Canyon 
Biosphere have shown interest in SMART for a wide application in data collection. In order to meet 
the needs of partners in conservation the SAWC must also build capacity at home. SMART was 
implemented in several departments at the SAWC and three training courses are now offered: 
SMART / CyberTracker for Data Capturers, SMART for Managers and SMART for Advanced users. The 
SAWC aims to encourage the use of technology in all facets of protected area management.  



As part of natural resource use best practice, the operations department at the SAWC monitors 
water and electricity use throughout the campus. SMART is used to record data monthly at all 
meters, similar to the previous manual meter-reading schedule. The advantage of using SMART is 
that consumption is automatically calculated and sent directly to the finance department, thus 
speeding up and streamlining the billing process. The collected data is analysed and monthly reports 
are generated, which allow issues to be flagged and attended to without delay. The overall 
management and consumption or electricity and water has improved due to rapidly available and 
easily comparable usage figures. 

On the SAWC campus the operations department further promotes an ongoing environmental 
management process in order to minimise erosion, recycle all (grey and black) water and capture 
rain water, rehabilitate the edges of pathways and control mosquito populations at the waste water 
sanitation system amongst many other daily maintenance efforts. The environmental monitor (EM) 
of the ALU regularly makes rounds on the SAWC campus, using SMART to capture data on new and 
ongoing environmental management issues. 

At the SAWC’s water treatment (reed bed) plant SMART is used to collect data on a weekly basis. 
Water quality, which is an indication of whether the system is functioning well, mosquito control 

measures and data on recovered water are 
all monitored and form part of the water 
management system. The functioning of 
the vertical floating reed bed reactor tanks 
has been improved by adding a distribution 
gutter to even out the inflow. Flow rate 
tests have confirmed that this has had a 
positive effect. In addition, the capacity of 
the first two holding ponds of the 
horizontal reed beds was increased and 
data collected indicates an improvement of 
water quality across the system. Water 
quality tests have shown that the quality of 
the recovered water has improved since 
the system was first installed.  

A project long in the planning is the SAWC’s 
own vegetable garden. Manure for this 
project will be won from the sludge in the 
water recycling reed bed system and excess 
reeds cut from the water treatment ponds 
will be used for making compost and 
mulch. The labour for the garden forms 

part of a “Yes” programme, funded by FNB, aimed at developing skills in youth from local 
communities. 

In Sofala Province of Mozambique, Coutada 11 is one of several hunting areas neighbouring the 
Marromeu Nature Reserve. The Ivan Carter Foundation sources funding for the ongoing research at 
Coutada 11 and has partnered with the SAWC to capitalise on expert advice pertaining to research 
initiatives and support by implementing SMART. The research at Coutada 11 is primarily focused on 
the reintroduction of lions, which are monitored using satellite transmitters. SMART is used at 
Coutada 11 in an attempt to curb illegal logging, gin trapping, unauthorised charcoal production and 
fishing. Data capture is done by the anti-poaching unit on daily route patrols using motorbikes. The 
rangers enter any sign of unlawful activity and the data is automatically sent to the data 
administrator. 



The Kruger to Canyon Biosphere in 
partnership with SANParks initiated 
rangeland management efforts in 
the Mnisi tribal authority area, 
focusing mainly on trying to 
rehabilitate rangelands and control 
bush encroachment. These efforts 
are being monitored and 
coordinated by Conservation South 
Africa. A highly detailed veld 
assessment is carried out by the 
Agricultural Research Council (ARC), 
however this requires specialised 
staff and so can only be carried out 
annually. This is too infrequent and complex for local farmers to see changes happening across the 
course of the year and a simplified, user-friendly methodology was required. The Methodology for a 
vegetation survey in the rehabilitation area (Paul Villaespesa, MSc Universite’ Paul Sabatier 
Toulouse 3) is the result of a project focused on developing a data collection and monitoring tool 
which can be used in the field by relatively unskilled data capturers who have undergone minimal 
training. Using SMART technology for data capture, the veld assessment tool focuses on the 
effectiveness of the brush packing method currently being used for rangeland regeneration.  

The SAWC regularly partners with the University of Mpumalanga. As part of their National Diploma 
in Nature Conservation, first and second year students come to the SAWC for field courses, learning 
practical skills and applying these in small research projects. Most recently a group of 2nd year 
students received training on how to use the SMART software and its applications in combination 
with GIS reporting tools. The theoretical training was followed by a field work segment in which the 
students used the veld assessment tool developed for the Mnisi rangelands to assess the veld 
conditions in three differently managed areas, after which they presented their findings to their 
peers and lecturers. The course was positively received and highlighted the effectiveness and 
usability of the technology in field-base d activities.  

In response to a request by the Centre for International Forestry Research (CIFOR) a scoping and 
field testing study was 
carried out in Zambia 
and Zimbabwe to assess 
a SMART app developed 
for capturing 
information regarding 
the Fall Army Worm. 
This new pest in Africa 
can have a significant 
negative effect on maize 
yields. The app is 
designed to assess 
outbreaks of Fall Army 
Worm in Africa, 
capturing observations 
made by farmers and 

processing these into an early warning system. The desired result of such preventative measures is 
the reduced use of pesticides, and a promotion of conservation oriented farming methods.  

 



EarthRanger is an online software tool built by Vulcan Inc. to meet monitoring needs of protected 
area managers. It is a surveillance system for visualising and integrating data from intelligent remote 
tools such as camera traps, radios and many different tracking devices. As with SMART, the intention 
of SAWC and the ALU is to offer support and training for the application of EarthRanger software. 
SMART and EarthRanger are mutually compatible so the use of these systems are complimentary.  

 

SharePoint is a system developed towards achieving the ultimate paperless organisation. The 
software is designed to enhance ease of access to information and to streamline the workflow.  

Documents uploaded to SharePoint can be accessed by authorised users, reducing the time spent by 
individuals sending the documents as attachment via e-mail. At the same time multiple versions of 
edited documents are avoided, as any document which is in use cannot be accessed by others until it 
is ‘returned’ to the system. In the case of leave applications, an e-mailed task (approval/rejection) is 
automatically generated and sent to the relevant office.  Various aspects of the SharePoint software 
are currently being tested within the ALU before training is initiated and the system launched 
College wide.  

 

The Kobo Toolbox is a data collection tool for surveys conducted by means of interview. A 
questionnaire specific to the research project at hand is built using the programme. The interview is 
then transferred onto a smartphone or tablet, which can easily be used in the field and the data 
entered is transmitted back to the office computer. 

Using this programme, the data collected is much more secure than on paper copies, since only the 
individuals who have the password can view the data. Using Kobo also saves time, as the responses 
do not need to be copied from paper pages onto the computer before they can be analysed. Once 
the data is collected, the Kobo toolbox can also perform real time basic data analysis, showing the 
average response per question, and how many responses were received over all.  

The Kobo toolbox was used 
during the Erasmus University 
College (Brussels) Leadership 
Course to investigate 12 
students’ views before and after 
attending the course. The aim of 
the course was to develop 
leadership skills in a divergent 
group of students from 
international backgrounds and 
the local community in the 
Kruger to Canyon (K2C) 
Biosphere through learning, 
applying and teaching each other 
conservation management 
practices.  

The students were divided into 4 groups, in which they received training in one of four data 
collection methods: vegetation survey, butterfly, mosquito and aquatic invertebrate abundance and 
diversity. In order to develop their leadership skills, each group then trained the others in their area 
of “expertise”. The subsequent field work was followed by peer review and all data was captured 
using the Kobo toolbox. The 3 week course was well received and the participants indicated that the 
skills acquired as well as the cultural exchange experiences were valuable. 



The Kheta Ranger Perception survey conducted in South Africa focused on gathering and analysing 
data on the working conditions and attitudes of rangers, particularly in key protected areas for rhino 
and elephant. This information feeds into the global survey conducted by WWF, a comparative study 
of the perception which rangers have of themselves, in terms of their role and value in the wildlife 
conservation (law enforcement) sector. 

The data collection tool was developed in the ALU and the information was collected from six South 
African National Parks.  The Protected Area Integrity (PAI) unit at SAWC held interviews with rangers 
in each of the selected reserves using the purpose-built software.  

 

The Greater Limpopo Transfrontier Conservation Area (GLTFCA) was established in 2002 as a 
conservation agreement between three countries: South Africa, Mozambique and Zimbabwe. It 
includes the Greater Limpopo Transfrontier Park (GLTP) as well as the adjacent areas suitable for 
conservation purposes.  

The GLTP consists of: 

1. The Limpopo National Park (formerly known as Coutada 16) in Mozambique 

2. The Kruger National Park (KNP) and Makuleke region in South Africa 

3. The Gonarezhou National Park, including the Manjinji Pan Sanctuary and Malipati Safari Area, in 
Zimbabwe. 

In order to implement the key programmes and initiatives of the GLTFCA there is a need to develop 
a joint training strategy, which begins with a training needs assessment. The ALU is developing an 
interactive website to facilitate the participation of all partners and stakeholders in the process of 
analysing and determining the training needs required. 

 

Building Partnerships 
Memoranda of Understanding have been signed between the ALU and  several international 
partners, namely the Peace Parks Foundation, the Wildlife and Tourism College of Maasai Mara 
(WTC) in Kenya, Biofund in Mozambique, the Norwegian University of Life Sciences, Swedish 
Agricultural University, Oxford University in England, Leiden University and Utrecht University in the 
Netherlands. All these partnerships are established to build capacity together for the united goal of 
enhancing natural resource management through joint training programmes and research projects. 

 

Under the NORHED Masters Programme Curriculum Development project the Environmental 
Conflict Management module was developed as a collaborative effort between the ALU and the 

Norwegian University of Life Sciences. The 
module will be taught at Copperbelt 
University, Zambia, and is based on three 
themes: 1) understanding environmental 
conflict from a historical point of view as well 
as in terms of competition for resources 
between different land users (human and 
other) – often referred to as human-wildlife 
conflict; 2) understanding the causes of the 
conflict and 3) working out how to manage or 
resolve the conflict. The course content, 
learners’ manual and teacher’s guide were 



tested at the SAWC on a group of students drawn from Copperbelt University and the local Mnisi 
community. The feedback was positive and it is hoped that this module will equip the students, who 
ultimately may become natural resource managers, to approach environmental conflict with a 
positive, resolution-oriented outlook.   

 

The concept for the Conservation International and Peace Parks Foundation Herding for Health 
(H4H) initiative was originated by Jacques van Rooyen, the program leader. Building on this, through 
discussions and community 
workshops to determine the 
needs and skills 
development, a basic training 
course for professional 
herders (also known as ‘eco 
rangers’) was developed and 
piloted at the SAWC. While 
the H4H methodologies and 
protocols focus primarily on 
rangeland regeneration, the 
needs of livestock, humans 
and wildlife are also taken 
into consideration to achieve 
a harmonious relationship 
between all four aspects. 

In addition to the training 
module, a base line 
assessment of the vegetation in the Kempiana Nature Reserve has been completed both remotely, 
by an external consultant, and ground-truthed by ALU, CSA and SAEON staff. Funding for this project 
was gratefully received from the German Cooperation in the Southern Africa Development 
Community [Deutsche Gesellschaft Für Internationale Zusammenarbeit (GIZ)] Transboundary Use 
and Protection of Natural Resources Regional Programme. 

 

The ELEPHANT consortium is a partnership of six South African Higher Education and Training 
facilities (University of Pretoria, University of Venda, University of Fort Hare, University of Limpopo, 
University of Mpumalanga and the Southern African Wildlife College) as well as two European higher 
education institutions (Utrecht University and University of Bologna), which – in partnership with the 
department of Veterinary Tropical Diseases in the Faculty of Veterinary Science at the University of 
Pretoria – aims to: 

 Empower universities’  

 Learning and 

 rEsearch 

 caPacities in the 

 One Health 

 Approach to 

 maNagement of environmental, livestock and human wellbeing in 

 SouTh Africa 

One Health initiatives worldwide address integrated health management of humans, livestock and 
the environment. These three areas of concern are closely linked and impact upon each other, so 
that one cannot be treated successfully without taking the others into consideration. 



The ELEPHANT consortium will address the need for higher education institutions in South Africa to 
build capacity in research skills related to the One Health concept. Each partner in the consortium 
has strengths – which will be shared – and needs, which can be met by collaborating with each 
other. Such a partnership will also be able to more successfully work hand in hand with the 
communities that will benefit from the consortium’s applied research. 

 

The Zoological Society of London and National Geographic are developing an e-learning and 
blended learning system for protected area management. Together with the ALU there have been 
preliminary discussions on how to integrate the new 3-year diploma course, currently being 
developed by SAWC, into the e-learning system. Although both the advanced certificate and the 
diploma are ranked as NQF level 6, this new diploma course in applied natural resource 
management will replace the higher and advanced certificate courses, as there is an increasing 
demand for diploma qualifications. 

 

A final word 

Going into 2020 a number of projects and developments are lined up in order to make conservation 
more applicable and accessible. Conservation should not be limited to isolated protected areas but 
apply to everyday life. 
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