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The mission of the University of Pretoria is to be an 
internationally recognised South African teaching and 
research university and a member of the international 
community of scholarly institutions that:

provides excellent education in a wide spectrum of •	
academic disciplines;
promotes scholarship through:•	
– the creation, advancement, application, 
transmission and preservation of knowledge;
– the stimulation of critical and independent 
thinking;
creates flexible, life-long learning opportunities;•	
encourages academically rigorous and socially •	
meaningful research, particularly 

 in fields relevant to emerging economies; 
enables students to become well-rounded, creative •	
persons, responsible, productive citizens and future 
leaders by: 
–   providing an excellent academic education;
–   developing their leadership abilities and potential 
to be world-class, innovative graduates with 
competitive skills;
–    instilling in them the importance of a sound value 
framework;
–  developing their ability to adapt to the rapidly 
changing environments of the information era;
–   encouraging them to participate in and excel in 
sport, cultural activities, and the arts;
is locally relevant through: •	
–     its promotion of equity, access, equal opportunities, 
redress, transformation and diversity; 
–   its contribution to the prosperity, competitiveness 
and quality of life in South Africa;
–  its responsiveness to the educational, cultural, 
economic, scientific, technological, industrial, health, 
environmental and social needs of the country;
– its active and constructive involvement in 
community development and service;
–   its sensitivity to the demands of our time and its 
proactive contribution towards shaping the future; 
creates an intellectually stimulating and culturally •	
vibrant, pleasant and safe environment in which its 
students and staff can flourish; and
is committed to effective, efficient, caring and •	
innovative approaches to teaching, research and 
community service, client-centred management 
and administration, and good governance.

Mission

The University of Pretoria strives to be:

a leader in higher education that is •	
recognised internationally for academic 
excellence and a focus on quality;
a university that is known for international  •	
competitiveness and local relevance 
through continuous innovation;
the university of choice for students, •	
staff, employers of graduates and those 
requiring research solutions; 
a university with an inclusive and enabling, •	
value-driven organisational culture that 
provides an intellectual home for the 
rich diversity of South African academic 
talent; and
the premier university in South Africa •	
that acknowledges its prominent role in 
Africa, is a symbol of national aspiration 
and hope, reconciliation and pride, and 
is committed to discharging its social 
responsibilities.

Vision
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Prof Calie Pistorius

A centenary celebration provides the ideal opportunity to 
reflect on the development of the University from its humble 
origins in 1908 to an internationally recognised research 
university. At its inception, the focus was on the teaching of 
undergraduate students with little opportunity for research and 
no postgraduate students. However, after the first twenty years 
of its existence, research activities were being undertaken by 
the staff in a variety of fields. A notable discovery was that 
of the Mapungubwe settlement with its associated gold 
artifacts. The extensive archaeological excavations of this site 
demonstrated the existence of a sophisticated agricultural 
economy with advanced technical skills in working metals 
and an extensive trading network. 

At the beginning of its second century, the University’s strategic 
plan emphasizes the goal to be an internationally recognised 
research university that is known not only for its research 
expertise, but also for its ability to translate its research efforts 
into economic activity that contributes to South Africa’s 
economic development and competitiveness as well as an 
improved quality of life for all South Africans. The University 
strives to be the intellectual home for the rich diversity of 
South African academic talent, and to be a symbol of 
national aspiration and hope, reconciliation and pride, and is 
committed to discharging its social responsibilities.

This research report is a reflection of the depth and diversity 
of the research that is undertaken by nine faculties and the 
business school. The diligent efforts of the University’s research-
active academic staff and postgraduate students have led 
to a situation in which the University has produced the largest 
number of accredited research outputs annually in the tertiary 
education sector for the last decade. In addition, it is a leader 
in the production of doctoral graduates. This performance 
has ensured that the University is counted amongst the 500 
best universities in the world, as reflected in the Shanghai Jiao 
Tong rankings.

The challenge for the future is not simply to maintain our 
current level of excellence, but to ensure that the University 
rises in the international rankings over the first decade of the 
second century of its existence. The skill and dedication of the 
University’s research staff that is reflected in the chapters of 
this report bode well for the future, and I would like to express 
my appreciation for all the effort that has gone into striving to 
achieve the goals of the University’s strategic plan. 

Old Arts Building

Message from the  
Vice-Chancellor and Principal



3Re s e a r c h Re p o r t 2 0 0 7

M
e

ss
a

g
e

 fr
o

m
 t

he
 V

ic
e

-P
rin

c
ip

a
l

Prof Robin Crewe

“When asked how he came upon his discoveries, 
Sir Isaac Newton replied: ‘By thinking upon it con-
tinually.”

There is abundant evidence in this report that the University 
is privileged to have amongst its staff those who are ‘think-
ing continually’ and hence are able to produce research of 
outstanding quality. The featured articles give some selected 
glimpses of this productive thought and experimentation. The 
range of these activities is truly remarkable, from the explora-
tion of pebble-bed nuclear reactor technology to an analysis 
of violence in first-century Palestine. 

The brief history of the development of research at  the 
University captures a glimpse of the evolution of an institution 
from one that was focused on teaching undergraduate 
students to an internationally recognised research university 
with a sophisticated set of research activities located in all its 
faculties. The support for these research activities depends 
on the mobilisation of resources both by the University and 
its research staff in order to ensure that the required level of 
research can be achieved. External funding of its research 
activities has grown significantly and this is reflected in an 
upward trajectory both in terms of the number of staff who 
have received National Research Foundation (NRF) ratings 
and in the quality of the research publications that are being 
produced. There is also an extensive network of both national 
and international collaborations that have not only contributed 
to the profile of the University amongst its partners, but that we 
have also offered significant new opportunities for our staff 
and postgraduate students to develop their skills. 

The research activities of the University are underpinned by 
the support that is received from the library, the Department 
of Research Support and the Department of Information 
Technology. In all three of these cases, these support 
departments have been engaged directly with a variety 
of research projects and their contributions are recognised 
with gratitude. Internal collaboration between these support 
services and the academic research staff is one of the keys 
for the attainment of the University’s goals as an internationally 
recognised research university. 

Based on the evidence that is recorded in this research 
report, the University is making a significant contribution 
to the development of human capital in South Africa 
and is enhancing its research stature both nationally and 
internationally. 

Message from the  
Vice-Principal
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The University of Pretoria (UP) established a research and 
publications committee as far back as the nineteen-forties. 
This committee was primarily responsible for the allocation 
of research funds per project submission, as well as for the 
procurement of reprints.
 
The available funds were very limited, however, as, from the 
establishment of the University in 1908 until approximately 
the nineteen-eighties, the emphasis fell mainly on teaching 
undergraduate students. 

The University’s strategic resolve to be a research intensive 
University and the concomitant strategies that were 
subsequently required to bring this about were developed 
through the eighthies and the nineties.

The situation improved rapidly and, in recent years, a 
significant group of academic staff has been rated by the 
National Research Foundation (NRF). The fact that academic 
staff’s remuneration and research awards are linked to a 
good research record has contributed to this. In retrospect, 

Students learn through regular practical sessions.

History of research 
development at the University

it can be said that the late nineteen-eighties represented a 
turning point in the development of UP’s research and that 
this was the start of the establishment of a widely accepted 
research culture within the institution.

In 1997, the research outputs – as measured by the number 
of publications that could earn a government subsidy – 
increased to such an extent that UP had the highest research 
output of all South African universities. It still maintains this 
position.

Over the past hundred years, UP has developed from an 
institution that focused mainly on teaching, to one with an 
advanced research culture. Most of this development has 
taken place over the past twenty years following specific 
decisions and initiatives to promote research. 

The foundation that was laid by the early researchers and the 
reaction of the later staff members to this change in focus 
in the nineteen-eighties has contributed to progress that has 
taken place.  
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research university. To encourage international collaboration, 
networking and partnerships, the University of Pretoria (UP) has 
committed itself to increase its research capacity both in 
terms of quality and quantity.
 
This will be done by emphasising the inseparability of teaching 
and research; strengthening the University’s postgraduate 
programmes and encouraging postgraduate students from 
across the world to join the University; increasing the number 
of postdoctoral positions at the University, and establishing 
research focus areas, where appropriate, to ensure the efficient 
use of scarce resources;  attracting renowned academics 
and researchers to the University; as well as increasing 
cooperation with other institutions of higher learning, locally 
and abroad with science councils, industry and commerce, 
government and non-government organisations.

International visitors
During 2007 more than 500 international dignitaries visited the 
University to discuss the possibility of collaborating on various 
research projects. 

His Excellency, President Hu Jintao 
of the People’s Republic of China

Prof Calie Pistorius (left) and The Rt Hon Tony Blair MP, Prime 
Minister of the UK, during his visit to the University.

European Commission 
Framework Programme
Researchers at the University are active partners in several 
projects funded by the European Commission. Some of the 
Framework Programme (FP) 6 projects include the following: 

The Parasol Project focuses on gastro-intestinal •	
nematode parasites of ruminants as they are the 
greatest threat to animal welfare and production, and 
since effective contributions can be made within three 
years. Current conventional methods for worm control 
involve repeated dosing of whole herds with synthetic 
anthelmintics, but are unsustainable due to the food 
and environmental residues produced and spread of 
anthelmintic resistance by failing to leave an untreated 
parasite refugium. Effective chemical anthelmintics 
remain ceable for worm control and their elimination is 
not practical on animal welfare and economic grounds. 
The project will replace current practice with targeted 
selective treatments, where only animals showing clinical 
symptoms or reduced productivity are given drugs. 
Animals with low worm burdens are symptomless and do 
not require treatment. Several innovative methods, under 
various farming conditions, for identifying animals that 
require treatment, and tests for anthelmintic resistance 
will be produced and standardised to ensure that the 
drugs are effective. The researchers are focusing on 
the development of clear guidance and protocols for 
sustainability and the development of low-input, user-
friendly and consumer-friendly nematode control.  
 

Prof G Bath
Physiology
+27 12 529 8038
gareth.bath@up.ac.za

Research Networks
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The Rt Hon Tony Blair MP, Prime Minister of the UK, visited the 
University’s Field Trial Section on the Hatfield Experimental 
Farm.

The marama bean is an underutilised crop native to the •	
Kalahari Desert and neighbouring sandy regions and 
forms part of the diet of the indigenous populations. 
It is an excellent source of quality protein (30-39%), its 
oil (35-43%) is rich in mono- and di-unsaturated fatty 
acids and contains no cholesterol. Marama is a good 
source of micronutrients such as calcium, iron, zinc, 
phosphate, magnesium, B vitamins and folate. It is 
also reported to be a potential source of phytonutrients 
including isoflavones, tannins, trypsin inhibitors, phytates 
and oligosaccharides, components that have been 
shown in other foods to contribute to health, in particular 
prevention of non-communicable diseases such as 
cardiovascular diseases, diabetes and some cancers. 
Despite the potential value of the marama bean, there 
has been very little research effort at increasing its 
commercial value. 

Prof A Minnaar
Food Science
+27 12 420 3239
amanda.minnaar@up.ac.za

Global Health Initiatives (GHIs) emerged as an alternative •	
to traditional health development funding. GHIs are 
seen as an efficient response to global health threats, 
yet little is known about how the shift from traditional 
funding mechanisms toward global approaches has 
impacted on health systems in recipient countries. The 
general objective of this project is to understand how 
the rise of GHIs has impacted on the architecture of 
development partnerships and national-level health 
system management functions in Africa. 

 
Prof E Buch
School of Health Systems and Public Health
+ 27 12 354 2481
e.buch@up.ac.za

    

Integrated Consortium on Ticks and Tick-borne diseases. •	
Tick-borne diseases (TBD) are responsible for major 
depressions in livestock production and mortality in 
sub-Saharan Africa, Latin America and Asia. The aim of 
this Coordination Action (CA) is to support a research 
programme on tick-borne diseases jointly executed by 
a consortium of 45 institutions in 30 different countries. 
The CA will focus on tick-host-pathogen interactions 
to identify concrete means of control that reduce the 
prevalence of TBD in (sub) tropical countries. 

Prof JAW Coetzer
Veterinary Tropical Diseases
+27 12 529 8230
koos.coetzer@up.ac.za

EU-SOL is a network of plant scientists from universities, research 
institutes and industries within the European Union(EU), Israel 
and International Cooperation (INCO) countries that focuses 
on the development of high quality and healthy tomato and 
potato varieties with improved consumer, processor and 
producer-directed traits. Quality and wholesomeness of food 
and food products are two issues addressed prominently by 
society, especially in relation to obesity (and atherosclerosis), 
the most important cause of cardio-vascular disease, age-

Ticks on a rabbit’s ear
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related diseases, such as cancer and diabetes and to the 
increasing preference of consumers. Additionally, producers  
are challenged by environmental constraints such as 
diminishing freshwater supplies and climate change that 
undermine stability of production. The strategic objectives of 
EU-SOL are to understand the factors that affect consumer-
driven and environmentally-directed quality of the two most 
important vegetable products in the EU: tomato fruits and 
potato tubers, which both belong to the Solanaceae. 

Prof DK Berger
Botany
+27 12 420 4634
dave.berger@up.ac.za

Q-Porkchains and pork products has become a •	
complex and dynamic theme involving the total pork 
chain from farm to fork, with a multitude of interacting 
aspects related to people’s demands as consumers, 
and the demands of people as citizens and producers 
for economic and environmental sustainability. The EU’s 
self-sufficiency and leading position in the global market 
for pork and pork products is challenged by Brazil, 
China, the USA and Canada. The need for developing 
innovative, integrated, and sustainable food production 
chains of high-quality pork products matching consumer 
demands is being addressed by the present project. The 
strategy of the project is to develop and test advanced 
and multi-disciplinary approaches for the identification, 
characterisation, prediction and control of the quality of 
pork and pork products in different stages of the pork 
chain in diverse production systems. 

  
Prof JF Kirsten
Agricultural Economics, Extension and Rural 
Development
+27 12 420 3248
johann.kirsten@up.ac.za

Varkies	uitstaande

SAFE Foods. Recent food-safety incidents and the •	
introduction of genetically modified foods in Europe 
have resulted in an intense public debate regarding the 
safety of the European food supply. Consumers have 
little confidence in the safety of their food supply and 
remain sceptical and distrustful of the management 
procedures currently in place. This integrated project 
addresses the issue of how consumer confidence in 
consumer protection and risk analysis can be restored 
and strengthened. The proposed research attempts 
to improve current risk analysis practices for foods 
produced by different breeding approaches and 
production practices deploying high and low input 
systems. The research activities will result in designing 
new effective procedures for risk analysis underpinned 
by new scientific assessment methods, and embedded 
in a broad impact analysis of social, financial and 
economic consequences, and with high levels of 
transparency, active public engagement and improved 
risk communication.

Prof J Morris
African Centre for Gene Technologies
+27 12 420 6007
jane.morris@up.ac.za 

PJ van der Westhuizen
Research Support
+27 12 420 4240
piet.vanderwesthuizen@up.ac.za
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In 2007 several academic staff members recieved awards for 
their valuable contributions to research. Others were elected 
to prominent positions as recognition for their contributions.

De Waal SA
Geology
The Geological Society of South Africa (GSSA) Draper Memorial 
Medal for his groundbreaking research on the Bushveld 
Complex. This medal is the highest award of the GSSA and 
introduced in 1932. It is awarded annually to recognise an 
exceptional member of the geological profession who has 
excelled in the advancement of in earth science in South 
Africa.

Ferreira R
Educational Psychology
The Education Association of South Africa (EASA) Young 
Researcher Award in recognition of her exceptional 
contribution to educational research.

Gummow B
Production Animal Studies
The South African Society of Veterinary Epidemiology 
and Preventive Medicine Award for his contribution to the 
promotion of veterinary epidemiology in southern Africa 
over the last 17 years. He was the founder of the society in 
2001 and has been instrumental in teaching and promoting 
veterinary epidemiology. The award was presented to him at 
the society’s Annual General Meeting and conference, which 
was held in Cape Town on 23 August 2007.

Hanke G
Electrical, Electronic and Computer Engineering
The 2007 Technology and Human Resources for Industry 
Programme (THRIP) Award in the category for research that 
benefits small, medium and micro-enterprises (SMMEs) for his 
project, Distributed sensor networks (DSN). (See article on p56.) 
He also received the International Institute of Electrical and 
Electronics Engineers (IEEE) RAB Larry K Wilson Transnational 
Award for inspiring membership development and services. 
(See article on p47)

Hattingh A 
Curriculum Studies
The National Science and Technology Forum (NSTF) Award 
in the category: Research Capacity Development over the 
last five to ten years (female winner) for her research project 
aimed at creating intellectual and financial opportunities for 
the development of PhD research and supervision capacities 
in the MA field. (See article on p16.)

Majozi T 
Chemical Engineering
The NSTF Award in the category: Distinguished Young Black 
Researcher over the last two to five years for his research 
on process integration. Process integration concerns itself 
with the design of production systems and aims to optimise 
these systems by enhancing their efficiency, limiting waste 
and minimising the release of harmful by-products into the 
environment. (See article on p14.) 

He was also the recipient of a President’s Award by the 
National Research Foundation (NRF).

Myburg AA 
Genetics
A President’s Award by the NRF for his research on forest tree 
genomics. (See article on p54.)

Redelinghuys A
Communication Pathology
The 2007 Heartspring Award for Creativity and Innovation in 
Special Education of the Heartspring Centre for Children with 
Severe Disabilities, based in Kansas, USA. Ms Redelinghuys 
received the award for her research on autism spectrum 
disorder.

Steenkamp V 
Pharmacology
The American Association for Clinical Chemistry’s Young 
Researcher Award in the Therapeutic Drug Management 
and Toxicology Division. The award was presented to her at 
the 59th meeting of the American Association for Clinical 
Chemistry held from 15 to19 July in San Diego, California. 

The Siemens Medical Solutions Researcher Award for 
her publication entitled “Studies on antibacterial, anti-
inflammatory and antioxidant activity of herbal remedies 
used in the treatment of benign prostatic hyperplasia 
and prostatitis”. The article appeared in the Journal of 
Ethnopharmacology. Dr Steenkamp received the award at 
the 47th Annual Congress of the Federation of South African 
Societies of Pathology, which was held from 20 to 22 July 
2007 in Bela-Bela, Limpopo.

The Young Investigators Award of the International Association 
of Therapeutic Drug Monitoring and Clinical Toxicology. This 
award is presented based on the recipient’s contribution 
to research in clinical toxicology and therapeutic drug 
monitoring. Dr Steenkamp received the award at the 10th 

International Congress of Therapeutic Drug Monitoring and 
Clinical Toxicology held from 9 to14 September in Nice, 
France.

Awards and Achievements
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Wingfield BD
Genetics/FABI
The Department of Water Affairs and Forestry (DWAF) Women 
in Water, Sanitation and Forestry Award in the category: 
Research. Prof Wingfield won the award for her forestry 
research. The award was presented to her at a gala dinner 
hosted on 31 August at Gallagher Estate, Midrand.

Vandeyar S 
Curriculum Studies
The NSTF Award in the category: Senior Black Researcher over 
the last five to ten years because of her pioneering studies on 
transformation in the South African education system. (See 
article on p15.)

Awards/prizes 
at international conferences
Barnard H 
Gordon Institute of Business Science
Buys A 
Graduate School of Technology Management
The Knut Holt award for the best paper. The paper is entitled 
Innovativeness of lower research intensive industries. They 
received the award at the XVIII International Society for 
Professional Innovation Management (ISI) Conference held in 
Warsaw, Poland in May 2007.

Goosen L 
Science, Mathematics and Technology Education
The best paper award for her paper entitled Choosing the 
best programming language. The award was presented 
to Dr Goosen at the Computer Science and IT Education 
Conference (CSITEd 2007), which was hosted by the Mauritius 
University of Technology from 16 to18 November.

Pretorius MW 
Steyn JL 
Engineering and Technology Management
Journal of Manufacturing Technology Management Award 
for the best paper on manufacturing.  The title of the paper 
was: Automotive OEM requirements for the adoption of 
technologies developed by suppliers in developing countries: 
a South Africa based case. The award was presented at 
the 16th International Conference on Management and 
Technology (IAMOT) held from 13 to17 May 2007 in Miami, 
Florida.

Awards/prizes 
at national conferences
Birkholtz L 
Louw AI 
van Brummelen AC
Biochemistry
The Molecular and Cellular Biology Group (MCBG) Best 
Paper Award for a group paper entitled: Transcriptional 
profiling of polyamine depletion in Plasmodium 
falciparum. The award was presented at the MCBG 
Symposium held on 17 October at the Faculty of Health 
Sciences in Pretoria. 

Briedenhann S 
Surgery
The SANOFI Award for the best presentation in the field 
of thrombosis and haemostasis at the Surgical Research 
Society of Southern Africa meeting, which was held in 
Bloemfontein in July.

Brandt PD 
Odontology
The Hugo Retief Award for the best oral presentation 
on dental materials. His presentation was entitled Self-
etching bonding: microleakage evaluation for enamel 
and dentine and was delivered at the Annual Congress 
of the International Association for Dental Research (South 
African Division). The congress was held on 6 September 
at Leriba Lodge, Centurion.  

Casteleijn JMF 
Occupational Therapy
Recipient of the best presentation award for her paper 
entitled The weakest link in mental health practices: 
evidence of outcomes. The paper was presented at 
the National Congress of the Occupational Therapy 
Association of South Africa, held from 4 to 6 July in 
Pretoria.

Muir C 
Marketing and Communication Management
The best poster presentation at the 9th Annual Conference 
on World Wide Web Applications hosted by the University of 
Johannesburg from 5 to 7 September. She won the award 
for her poster entitled The implementation of customer 
proposition as an industry requirement of mobile banking: 
a case study of Absa.

Postma TC 
Community Dentistry
The Colgate Community Research Prize for the best 
community research paper presented at the Annual 
Congress of the International Association for Dental 
Research (South African Division). The title of the paper was 
Determinants of early childhood caries in South Africa. The 
congress was held on 6 September 2007 at Leriba Lodge, 
Centurion.
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Internal UP awards
The University of Pretoria (UP) annually pays tribute to the achievements of its academic personnel in a number of ways. The 
most prestigious of these are the Chancellor’s Award for Research Education, the Outstanding Academic Achiever and the 
Exceptional Young Researcher Award. 

Chancellor’s Award: Research

Four awards are made annually. Two for research and two for teaching and learning. Nominations are submitted to a Selection 
Committee for consideration. All nominations are reviewed against the broad strategic objectives of the University; namely 
academic excellence, international competitiveness and local relevance.  The recipient of a Chancellor’s Award in a specific 
year, automatically qualifies as an Exceptional Achiever in the ensuing three years.

Eriksson PG 
Geology
Scholtz CH 
Zoology and Entomology

Outstanding Academic Achievers

Awards are granted annually to senior academics who have already achieved professorial status and who have maintained a 
high standard of excellence in the fields of under- and postgraduate teaching and learning, research, community engagement 
and administration. The awards are granted for a three-year cycle. Any academic who has been evaluated by the National 
Research Foundation (NRF) as an A-rated researcher automatically attains the status of Exceptional Achiever for as long as he 
or she retains such status.

Alant E Centre for Augmentative and Alternative Communication (CAAC) (2006–2008)
Auret FD Physics (2007–2009)
Bennett NC Zoology and Entomology (2007–2009)
Bester MN Zoology and Entomology (2005–2007)
Bishop JM Computer Science (2006–2008)
Bütow K-W Maxillo-Facial and Oral Surgery (2007–2009)
Cloete TE Microbiology and Plant Pathology (2007–2009)
Coetzer JAW Veterinary Tropical Diseases (2009–2011)
Davel CJ Private Law (2006–2008)
Eloff JHP Computer Science (2006–2008)
Engelbrecht AP Computer Science (2007–2009)
Fraser WJ Curriculum Studies (2009–2011)
Hassan R Agricultural Economics, Extension and Rural Development (2005–2007)
Heyns CH Dean: Faculty of Law (2007–2009)
Huismans H Genetics (2005–2007)
Jansen van Rensburg E Medical Virology (2007–2009)
Joubert J Electrical, Electronic and Computer Engineering (2005–2007)
Ker JA Deputy Dean: Faculty of Health (2005–2007)
Kirsten JF Agricultural Economics, Extension and Rural Development (2007–2009)
Korsten L Microbiology and Plant Pathology (2005–2007)
Lubuma JMS Mathematics and Applied Mathematics (2007–2009)
Lotz S Chemistry (2005–2007)
Malherbe J Physics (2007–2009)
Maree JG Curriculum Studies (2007–2009)
Meyer JP Mechanical and Aeronautical Engineering (2007–2009)
Miller HG Physics (2006–2008)
Nel LH Microbiology and Plant Pathology (2007–2009)
Nicolson SW Zoology and Entomology (2006–2008)
Odendaal JW Electrical, Electronic and Computer Engineering (2005–2007)
Pistorius PC Materials Science and Metallurgical Engineering (2007–2009)
Plastino AR Physics (2005–2007)
Prinsloo DJ African Languages (2006–2008)
Scott TJ Private Law (2005–2007)
Steyn M Anatomy (2006–2008)
Ströh A Dean: Faculty of Natural and Agricultural Sciences (2006–2008)
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Taylor JRN Food Science (2006–2008)
Van Aarde AG New Testament Studies (2005–2007)
Van Aarde RJ Zoology and Entomology (2006–2008)
Van der Watt JG New Testament Studies (2005–2007)
Van Heerden WFP Oral Pathology and Oral Biology (2006–
2008)
Van Onselen C Humanities (2005–2007) 
Van Wyk AE Botany (2006–2008)
Viljoen FJ Legal History, Comparative Law and Legal 
Philosophy (2007–2009)
Visser PJ Private Law (2007–2009)
Walton CR Music (2006–2008)
Wingfield MJ Forestry and Biotechnology Institute (FABI)/
Natural and Agricultural Sciences (2007 - 2009)
Xia X Electrical, Electronic and Computer Engineering 
(2007–2009)

Exceptional Young Researchers

One nomination per school or per faculty is submitted annually 
to the  senior awards committee for consideration. Awards 
are granted on the grounds of exceptional achievements in 
research. The number of candidates who receive this award 
is limited to a maximum of ten per annum. The award is 
only granted to researchers who have not yet achieved full 
professorial status with the provision that a specific person 
can only receive this award once. Any person who has been 
evaluated by the NRF as a P-rated researcher automatically 
attains the status of Exceptional Young researcher. 

Gupta R Economics
Joubert F Biochemistry
Pretorius E Anatomy
Schoeman JP Companion Animal Clinical Studies 
(See article on p97.)
Slippers B Forestry and Agricultural Biotechnology Institute 
(FABI)
Wolff E Philosophy
Woolman SC Public Law

S2A3 medals

Myburg AA
Genetics
The Southern Africa Association for the Advancement of 
Science (S2A3) British Association Silver Medal for his research 
on forest tree genomics. The silver medal is awarded to a 
person under the age of forty who is actively engaged in 
research and has, by way of international participation and 
publications, shown outstanding capability and achievement. 
It is one of the highest awards granted for original scientific 
research in South Africa.

Lo L-C J
Computer Science
The S2A3 Bronze Medal for the best master’s dissertation. He 
won the award for his dissertation entitled: A framework for 
cryptography algorithms on mobile devices. The focus of 
this research project was on the practical application of 

sound cryptography in a mobile application environment. 
He developed a framework called Logical Integration of 
Cryptographic Architectures (Linca). The benefit that Linca 
has is that it hides the complexity of making incorrect 
cryptographic algorithm decisions, cryptographic algorithm 
initialisation and utilisation and key management, while 
maintaining a small size. Lo’s research using two realistic 
examples that cover securing network channels and on-
device data indicated the applicability of Linca.

Smit, E
Anatomy
Runner-up for the S2A3 Bronze Medal for her dissertation 
entitled: Morphological changes in chick embryo neural 
tissue associated with hydrocortisone use during prenatal 
development.

Faculty awards
Each year Faculties acknowledge the contributions of their 
top researchers. In 2007 the following staff members received 
faculty awards:

Faculty of Economic 
and Business Sciences

Fourie D
School of Public Management and Administration 
Best senior researcher 

Gupta R
Economics 
Best researcher (intermediary level)

Kruger M
School of Public Management and Administration 
Best junior researcher

Faculty of 
Health Sciences

All the publications were externally reviewed.

Marx J
Anatomy
Best publication by a young researcher (under 35 years): non-
clinical for her article entitled: Effects of Urginea sanguinea, a 
traditional asthma remedy, on embryo neuronal development.  
The article appeared in the Journal of Ethnopharmacology  
2006: 104: 315-321.

Mbele AM
Obstetrics and Gynaecology
Best publication by a young researcher (under 35 years): 
clinical for his article entitled: Impact of the Choice of 
Termination of Pregnancy Act on maternal morbidity and 
mortality in the west of Pretoria. The article appeared in the 
South African Medical Journal 2006: 96(11): 1196-1198.
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Pretorius E 
Anatomy
Briedenhann S 
Surgery
Marx J 
Anatomy
Smit E 
Anatomy
Van der Merwe C 
Laboratory for Microscopy and Microanalysis
Franz RC 
Surgery
Best overall publication: clinical for their article entitled: 
Structural changes in the fibrin network of a Pretoria family 
with dysfibrinogenaemia: a scanning electron microscopical 
study. The article appeared in Ultrastructural Pathology 2006: 
30(3):76-167.

Van Staden CW 
Psychiatry
Best overall publication: qualitative research for his article 
entitled: The conceptualisation of soft ‘skills’ among medical 
students before and after curriculum reform. The article 
appeared in the South African Psychiatry Review 2006: 9:33-
37.

Van Zyl WB
Medical Virology 
Best overall publication: non-clinical for her article entitled: 
Molecular Epidemiology of Group A Rotaviruses in water 
sources and selected raw vegetables in southern Africa. The 
article appeared in Applied and Environmental Microbiology 
2006: 72(7): 4554-4559.

Van der Merwe SW 
Internal Medicine and Immunology
Best publication from a team effort for their article entitled: A 
population genetics pedigree perspective on the transmission 
of Helicobacter pylori. The article appeared in Genetics 2006: 
174: 2107-2118. 

SARCHI chairs
Bennett N 
Zoology
The Department of Science and Technology (DST) NRF Chair 
in Zoology. 

Bradlow D
Law 
The DST/NRF Chair in Law.
  
Crouse PL
Chemical Engineering 
The DST/NRF Chair in Chemical Engineering. 

Engelbrecht AP
Computer Science
The DST/NRF Chair in Computer Science. 

Rand B
Institute for Applied Materials
The DST/NRF Carbon Chair. (See article on p31.)

Professional Recognition
Brandt PD
Odontology
Elected as President of the International Association for Dental 
Research (South African division).

De Wet FA
Odontology
Elected as Chairperson of the Distinguised Scientist selection 
committee of the International Association for Dental 
Research.

Lange J
Visual Arts
Elected as President of the International Council of Graphic 
Design Associations.

Steenkamp V
Pharmacology
Elected as President of the South African Association of 
Clinical Biochemistry.

Thomas PJ
Legal History, Comparative Law and Legal 
Philosophy
Elected as President of the South African Society of Legal 
Historians.

Van Dijk HG
School of Public Management and Administration
Appointed as Executive Director of the South African 
Association of Public Administration and Management.

Wingfield, BD
Genetics/Forestry and Agricultural Biotechnology 
Institute  
Elected as Chairperson of the NSTF. (See article on p20.)

Student Centre
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2006 NSTF annual awards

One of the key elements of any strategy designed 
to promote science, engineering and technology 
is that of celebrating and rewarding achievements 
in this sector. The National Science and Technology 
Forum (NSTF) makes an important contribution in 
this regard through its annual awards.

The NSTF award ceremony has been one of the highlights 
on the scientific calendar since its inception in 1998. It offers 
an opportunity to recognise outstanding achievements by 
individuals and organisations involved in research, innovation 
and teaching.  Awards are presented in 11 categories, which 
include three awards for individuals, three for organisations, 
one for research capacity developers, three for black 
researchers, and a newly-created category for science 
communicators.

In 2006, no fewer than three of these coveted awards went 
to researchers associated with the University. These are Prof 
Thokozani Majozi (male winner in the category: Distinguished 
Young Black Researcher over the last five to ten years), Dr 
Saloshna Vandeyar (female winner in the category: Senior 
Black Researcher over the last five to ten years) and Prof 
Annemarie Hattingh (female winner in the category: Research 
Capacity Development over the last five to ten years). They 
received their awards in 2007.
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Seeing the wood for the trees 
in chemical process design
The phrase “the whole is greater than the sum of its parts” has 
become widely recognised as a fundamental characteristic 
of many complex systems – from the human body to our 
planet’s ecology. Originally coined by Gestalt psychologists, it 
denotes the fact that the properties of such systems depend 
not only on the properties of their component parts, but also 
on how these parts interact with one another.

What is less well known, however, is that this principle also 
applies to the design of many of the production systems 
that supply us with important commodities such as 
pharmaceuticals and agro-chemicals. Such production 
systems are indeed extremely complex in that they comprise 
numerous ‘input streams’ of raw materials that are subjected 
to specific chemical processes under exact conditions to 
transform them into one or more ‘product streams’.

The discipline of process integration concerns itself with the 
design of such production systems, and it aims to optimise 
these systems by enhancing their efficiency, limiting waste 
and minimising the release of harmful by-products into the 
environment.

Process integration has taken the maxim of the Gestalt 
psychologists to heart.  “Rather than just considering individual 
operations, it begins by considering a production process as 
an integrated whole, focusing on the interaction between 
its component parts,” explains Prof Thokozani Majozi of the 
Department of Chemical Engineering, whose groundbreaking 
research in this field has recently won him the NSTF Award in 
the category: Distinguished Young Black Researcher over the 
last two to five years.
  
“In short, process integration helps design engineers to look 
beyond individual trees and to see the forest beyond.”

Process integration often makes use of mathematical models 
to capture the essential characteristics of production systems. 
These mathematical models are then programmed into a 
computer and search algorithms are used to determine the 
optimum combination of design parameters.

Unfortunately, such computer models frequently confront 
engineers with the same challenge as their real-life 
counterparts: they are extremely complex. As the number 
of elements of a system increases, the number of variables 
required to represent this system mathematically tends to 
increase exponentially.  As a result, the task of optimising the 
system’s design can consume considerable computational 
resources.

Prof Majozi has an uncanny knack for developing 
mathematical models that accurately reflect all relevant 
aspects of a production system, but are also simple enough 
to yield optimum solutions within a reasonable time frame. 
A sample of his research achievements was presented in 
the 2006 Annual Research Report under the title The Art of 
the Soluble. The article highlighted his use of the so-called 
S-graph representation to develop a unique method of 
solving scheduling problems in certain types of plants.It also 
described a novel technique for optimising the design of 
heat exchange networks that he developed. In addition to 
these achievements, 

Prof Majozi has made a number of other remarkable 
contributions to the field of process integration. For instance, 
he has pioneered an innovative chemical process network 
representation called State Sequence Network, which has 
been internationally accepted as the best current method 
in the field of batch chemical process scheduling for finding 
optimal solutions in the shortest possible time.  He is also the 
first researcher in his field to successfully model the impact of 
human intervention in batch chemical processes.

Despite the fact that he has achieved international renown, 
Prof Majozi has not forgotten his roots. “Some people think 
that success can only be achieved by those with a privileged 
background, but that is not true. I spent my entire school 
career in humble township schools.  Although such schools 
are sometimes accused of delivering inferior education, I was 
lucky in that I had a number of exceptional teachers.” One 
teacher who stands out in his memory is Thanda Sibisi, brother 
of the current CEO of the Council for Scientific and Industrial 
Research (CSIR), Dr Sibusiso Sibisi.  “He pointed me in the right 
direction in terms of career choice, and for that I will always 
be grateful to him.”

“Although there is no substitute for good teachers, that 
alone is not enough to guarantee success,” he continues. 
“One must also be willing to work hard and maintain focus 
on one’s goal.” Prof Majozi’s words serve as a reminder of 
the importance of an effective education system.  It also 
holds out a message of hope for thousands of South Africans 
who manage to achieve their dreams despite seemingly 
insurmountable odds.

Prof T Majozi
Chemical Engineering
+27 12 420 4130
thoko.majozi@up.ac.za

Prof Thokozani Majozi
Faculty of Engineering, Built Environment and 

Information Technology
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Dealing with difference in the 
classroom context
When used in phrases such as ‘science and technology’, 
the term science is usually taken to mean natural science 
– in other words, it does not typically include social and 
behavioural sciences. This interpretation is also applied in the 
selection of candidates for the NSTF Award: it is only under 
exceptional circumstances that research in the humanities 
is deemed appropriate as a basis for winning one of these 
awards.

The work of Prof Saloshna Vandeyar of the Department of 
Curriculum Studies is one of these exceptions. She was 
selected as the female winner of the NSTF Award in the 
category: Senior Black Researcher over the last five to ten 
years because of her pioneering studies on transformation 
in the South African education system. She is regarded as 
one of South Africa’s – and indeed the world’s – foremost 
authorities on the ways in which learners and teachers forge 
identities, negotiate relationships and deal with differences in 
multicultural classroom settings.

When one considers the implications of her research, it 
becomes clear why she walked away with the laurels at an 
award ceremony normally dominated by natural sciences.  It 
is in the classroom that most learners gain their first exposure 
to mathematics and science, and the decision to pursue 
a scientific career is often due to the influence of inspiring 
teachers. Hence, the school of today is the soil in which the 
scientists and innovators of tomorrow are cultivated.

“More and more frequently, the classroom has become a 
meeting-place for people of different cultures, languages 
and backgrounds,” says Prof Vandeyar. “Unless we can make 
this crucible of diversity work effectively, providing a milieu in 
which learners from across the spectrum of the rainbow nation 
can realise their full potential, there can be little hope that 
the next generation of South Africans will be able to continue 
our country’s proud tradition of scientific and technological 
excellence.”

It is this transdisciplinary relevance of Prof Vandeyar’s research 
that has made scientists and educators alike sit up and take 
note of her findings. She has already received a stream of 
accolades, including the prestigious BMW International Award 
for distinguished research on culture, race and change. 
She has also won a coveted book contract with a leading 
international academic publisher, the University Press of 
America.

In the academic community, Prof Vandeyar is equally highly 
regarded for her ability to employ innovative methodological 
approaches to hone her investigations and enrich the 
presentation of her findings.  For example, in the research 
project that formed the basis of her soon to be published book, 
she applied a technique known as portraiture to study racial 
integration in a high school in the south of Johannesburg.

As its name implies, this methodology calls upon the researcher 
to assume a dual role of scientist and artist.  Proceeding from 
illustrative case studies and using qualitative data recorded 
in a variety of media, it involves deliberately drawing out and 
emphasising the positive aspects of one’s subject matter.

Prof Vandeyar employed this technique to great effect in her 
study. Using a combination of text and images, she presents 
a compelling narrative that traces the metamorphosis of this 
school from a bastion of conservative Afrikaner nationalism to 
‘Diversity High’ – a vibrant microcosm of South African society. 
The result is an inspiring account of the far-reaching changes 
that the dedicated efforts of even a single individual – in this 
case, the school’s principal – can bring about in the life of an 
institution.

Through her richly multifaceted research, Prof Vandeyar not 
only maps out the route that we should follow to create a 
truly inclusive society that embraces diversity and builds on 
its strengths; she also reassures us that, although we may 
encounter many pitfalls on this long and difficult journey, the 
rewards that await us at journey’s end make the effort well 
worth while.

Prof S Vandeyar
Curriculum Studies
+27 12 420 2003
saloshna.vandeyar@up.ac.za

Prof Saloshna Vandeyar
Faculty of Education
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Addressing teacher education 
and development in Africa
Annemarie Hattingh, a professor in the University’s Departement 
of Curriculum Studies, recently won an NSTF Award in the 
category: Research Capacity Development over the last five 
to ten years (female winner) for her research project entitled: 
The Quality Assurance Framework (QAF). She and colleague, 
Prof Saloshna Vandeyar (see article on p23), are the first social 
scientists to have won an NSTF Award alongside Prof Jonathan 
Jansen, former dean of the Faculty of Education. 
   
In its citation, the NSTF applauded “...her dedication to create 
intellectual and financial opportunities for the development 
of PhD research and supervision capacities in the MA field. 
She has a broad pan-African view of scholarship and has 
provided leadership in the African-Norwegian research 
network in this regard, which is set to continue. In a relatively 
short academic career, she has undertaken cutting-edge 
research work by, for example, studying exceptional science 
teaching competence, and the practices of educators 
working in difficult learning environments. Her work provides 
new understanding and practice-based theories for the 
professional development and pre-service education of 
science educators. The QAF that she developed for the 
African Virtual University (AVU) sets new benchmarks for the 
delivery of qualifications in mathematics, science and 
technology education on the African continent.”

According to Prof Hattingh, the QAF was developed as 
a result of growing evidence that teacher education 
and development in Africa presents one of the greatest 
challenges to both government and teacher education 
institutions. In Sub-Saharan Africa in particular, two problems 
of teacher supply that threaten the attainment of global 
and national education targets are noticeable. First, is the 
shortage of teachers, occasioned by increasing numbers 
of pupil enrolments and the negative impact of the HIV/Aids 
pandemic. Second, is the fact that even where there are 

enough teachers, many of them are unqualified or under-
qualified, and the quality of teacher education itself is often 
inadequate.

As part of its strategic responses to the continental challenges 
facing the teaching profession, the AVU initiated a continent-
wide teacher education programme that focuses on 
increasing the quantity and quality of mathematics and 
science teachers through the use of information and 
communication technologies (ICTs) both in and across the 
curriculum. The objectives of the programme are to: 

enhance the capacity of teachers (initial and in-service, •	
primary and secondary school phases) in the use of ICT 
in education with a focus on teaching mathematics and 
science; 
develop the capacity of teachers to deliver ICT •	
education – teaching ICT skills as a subject to primary 
and secondary school learners; and 
increase the number of mathematics and science •	
teachers. 

“The aim of the QAF was therefore to describe quality criteria 
as a necessary measure to instill confidence in the quality 
of higher education provision and to facilitate articulation 
between the different quality elements across the consortium 
of the AVU and its 14 partner institutions. Quality criteria 
elucidate the minimum standards or requirements for 
programmes that are necessary to support and enhance 
quality,” says Prof Hattingh.

Running parallel with the QAF was the development of an 
international programme entitled: Productive Learning Cultures 
(PLC). Prof Hattingh – Mrs SA Fitness, Mrs SA Public Speaker as 
well as Mrs SA Top 5 (2007), and author of a number of books 
and articles – was the southern project coordinator. Phase I of 
the project was initiated in 2002 and ended in 2005.

The overarching aim of the PLC programme was to develop 
and strengthen research capability and student supervision at 
a doctoral level in order to enhance the quality of knowledge 
production in the two areas of indigenous knowledge systems 
and the utilisation of ICTs in learning.

The programme was based on three pillars:

An African-international PhD programme.•	
A comparative research project on indigenous •	
knowledge systems, disseminating research through 
its own established academic peer-reviewed journal, 
African Journal of  Indigenous  Knowledge Systems 
(INDILINGA).
A research project focusing on the production of •	
knowledge on the pedagogical implications of 
flexible learning, especially as it pertains to e-learning 
environments through information communication 
technologies.

Prof Annemarie Hattingh
Faculty of Education
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According to Prof Hattingh, the project was very successful. 
All seven partner institutions (UP, Norway, University of Zululand, 
University of Namibia, University of Botswana, University of 
Zimbabwe and the Universidad Pedagógica in Mozambique)  
benefitted. PhD students completed their research, two PhD 
programmes were established, a qualitative methodology 
CD-Rom was developed, an accredited journal was 
established, three international conferences were convened 
and many publications were produced.

One of the strengths of the PLC programme was that although 
one supervisor is directly responsible for a doctoral candidate’s 
progress, every doctoral candidate also benefited from the 
research expertise and different paradigmatic views of a 
team of supervisors from the various institutions. The doctoral 
research supervisory task was viewed as a team effort, which 
contributed to the high quality of the research, noted by 
external examiners. PhD students also visited the University 
to access state-of-the-art academic resources, says Prof 
Hattingh.

In addition, strong and sustainable academic networks 
now exist between neighbour countries in the south. An 
example of this is the collaboration agreement and doctoral 
programmes that now exist between the partners. Some of 
the knowledge gained from the many project interventions 
are captured in a book launched by Juta in January entitled 
The brave new world of teaching: creating professionalism. 
The book is authored by Prof Hattingh, Prof Thea de Kock, Prof 
Johannes Slabbert and Prof Johannes Cronjé. Her other book 
to be published soon is entitled Exceptional science Teaching 
in difficult learning environments: narratives of effectiveness.

Phase II of the project was launched recently. 

Prof A Hattingh
Curriculum Studies
+27 12 420 3003
annemarie.hattingh@up.ac.za
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Fascinated by fungi
At age 32, Marieka Gryzenhout is internationally recognised for 
her expertise in mycology. She has thirty articles in international 
peer review journals, 15 presentations at international 
conferences and 18 local conference presentations to her 
credit.  Following on a long list of academic achievements, 
her doctoral research was awarded with the L’Oreal National 
Fellowship for 2007, presented jointly by L’Oreal and the 
Department of Science and Technology. She is currently a 
postdoctoral fellow and the curator of the fungal culture 
collection at the Forestry and Agricultural Biotechnology 
Institute (FABI) at the University.

Dr Gryzenhout’s first scientific book on fungi, documenting 
her new findings on the taxonomy of an important group of 
fungal tree pathogens in the Cryphonectriaceae group will 
be published in the United States of America (USA) by an 
internationally renowned publisher during 2008. 

The book is aimed at people who need to be able to identify 
specific fungi in the group, including mycologists, plant 
pathologists, forestry professionals and quarantine officials. 
This is relevant because members of this family occur on many 
economically and ecologically important trees worldwide, 
and certain species in the group cause serious tree diseases. 
The text is supported by detailed visuals and DNA sequences 
to help with accurate identifications.

Dr Gyzenhout is a self-proclaimed ‘fungi enthusiast’. She feels 
strongly that more should be done to explore the biodiversity 
and role of fungi in the natural environment, a field that is 
poorly understood. “I’m a taxonomist at heart,” she says. “I 
want to meet as many fungi as I can!”

Taking into account that there are an estimated 200 000 
fungal species in South Africa alone, the vast majority of 
which are undescribed provides many opportunities for future 
discoveries.

Dr Gryzenhout believes that fungi could be a gold mine 
for new medicines and other applications. “But we know 
practically nothing about these possibilities, because so little 
research is being done,” she says.

Dr Gryzenhout has made up her mind that she wants to build 
her career in academic research. “FABI is a dynamic place 
to work with lots of opportunities for young researchers,” says 
Dr Gryzenhout. “I’m so fortunate to be here!” 

She gives a lot of credit to Prof Mike Wingfield who was one of 
her lecturers during her undergraduate studies at the University 
of the Free State. “He presented a module on mycology and 
I have been hooked since then.” Dr Gryzenhout followed him 
to Pretoria, where Prof Wingfield is now the head of FABI.

Her current research focuses on endophytes, a complex 
community of microscopic fungi that live inside the different 
tissues of trees. Some may benefit the host tree and could 
help protect against diseases, but others are latent pathogens 
that can become active and even kill trees as soon as the 
host tree experiences stress. 

“Several endophyte species may co-exist in a single plant, 
and we have a long way to go before we’ll fully understand 
how they are involved in the processes that go on in the 
plant,” she explains.

She plans to invest some of the prize money that came with 
the L’Oreal National Fellowship in her amateur mushroom 
club. “There are clubs and guidebooks for birds, mammals, 
trees and even insects, so why not for fungi?” she asks.

Dr Marieka Gryzenhout, Winner of the L’Oreal 
National Fellowship for 2007

Faculty of Natural and Agricultural Sciences

Geastrum saccatum, an earthstar.
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“Many people are interested in this topic, but information is 
scarce. The club is a place for people who are passionate 
about fungi, where they can network with other fungi 
aficionados, mostly in a virtual environment.” Dr Gryzenhout 
edits the Mycorrhiza Newsletter, where club members share 
their hottest fungal finds, remarkable fungal photos, and even 
recipes.

Dr Gryzenhout maintains that sharing one’s passion for 
science with a wider audience is an important part of being 
a scientist. She regularly offers public talks and organises 
‘mushroom walks’. Her bi-monthly column, Marieka’s 
Mushrooms, appears in The Gardener/Die Tuinier, a South 
African gardening magazine. In the pipeline for 2008 is a new 
popular field guide on the mushrooms of southern Africa.

She enjoys this ‘hobby science’, but is quick to emphasise that 
it is not as important as her ‘real research’.  She maintains, 
however, that promoting the fascinating field of mycology by 
means of commonly encountered field mushrooms will help 
to create interest and awareness and create opportunities 
to also study the more scientific aspects of this diverse 
discipline.

Dr M Gryzenhout
Forestry and Agricultural Biotechnology 
Institute
+27 12 420 5827
marieka.gryzenhout@fabi.up.ac.za

Chrysoporthe austroafricana, one of the most serious 
Eucalyptus pathogens in South Africa

Aurapex penicillata, a fungus occurring on native 
Melastomataceae in Colombia
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Leading national science, 
technology and innovation 
structures

Members of the University of Pretoria (UP) are playing 
leading roles outside of the institution in influencing national 
developments in science, technology and innovation. 
Prominent leadership roles on the broad national level, rather 
than in the more narrowly focussed disciplinary organisations, 
were played by: 

Professor Calie Pistorius, Vice-Chancellor and Principal, •	
as the Chairperson of the National Advisory Council on 
Innovation (NACI)
Professor Robin Crewe, Vice-principal, as the President of •	
the Academy of Science of South Africa (ASSAf)
Professor Brenda Wingfield as the Chairperson of the •	
National Science and Technology Forum (NSTF),

NACI is an advisory body established by the Department of 
Science and Technology to advise it and the cabinet, on 
matters of innovation and the role that innovation plays in 
economic development. The Academy of Science of South 
Africa is the national academy of the country and includes 
members from all disciplines in its ranks, not just natural 
scientists. It has both an honorific function of recognising the 
outstanding achievements of its members, and the mandate 
to provide evidence based advice on matters of national 
concern. The National Science and Technology Forum 
has broad membership from all of the groups interested in 
science and technology, and serves to monitor and influence 
the formation and delivery of science, engineering and 
technology policy in South Africa.

Professor Calie Pistorius, Vice-
Chancellor and Principal 
Chairperson of the National 
Advisory Council on Innovation

Prof Calie Pistorius, Vice-Chancellor and Principal, was the 
chairperson of the National Advisory Council on Innovation 
(NACI) in 2007. NACI is a statutory council that advises the 
Minister of Science and Technology, and through the Minister 
the Cabinet, on a range of issues pertaining to the National 
System of Innovation. These include the development of 
human resources for innovation, strategies for promoting 
innovation, liaison and cooperation, policy, R&D priorities, 
funding of the science and technology system, science 
councils and national research facilities as well as appropriate 
legislation.

Prof Pistorius has been a member of NACI since its inception in 
1998, and was appointed as chairperson for the term February 
2004 until February 2008. He has a long history of involvement 
in the management of science, technology and innovation 
on the national as well as organisational levels. Following his 
earlier qualifications in electronics and electrical engineering 
(including a doctoral degree from the Ohio State University), 
he also obtained a masters degree in the management of 
technology from the Massachusetts Institute of Technology’s 
Sloan School of Management in 1994. He subsequently 
founded the Institute for Technological Innovation (ITI) at the 
University of Pretoria (UP), where he served as the first director 
from 1994 until 1998. The ITI is dedicated to research in 
issues pertaining to the management of innovation, and is 
now associated with the Graduate School of Technology 
Management (GSTM) in the Faculty of Engineering, the Built 
Environment and Information Technology at UP.

Prof Pistorius is registered as a professional engineer in South 
Africa and is a member of the Academy of Science of South 
Africa (ASSAf) and the Suid-Afrikaanse Akademie vir Wetenskap 
en Kuns. He is also a fellow of the Royal Society of South Africa, 
the South African Academy of Engineers and the South African 
Institute of Electrical Engineers, and is a senior member of the 
Institute for Electrical and Electronics Engineers (IEEE).

Professor Robin Crewe, Vice- 
Principal: Research and 
Postgraduate Studies, President of 
the Academy of Science of South 
Africa (ASSAf)

Prof Robin Crewe, Vice-Principal: Research and Postgraduate 
Studies, was elected as President of the Academy of Science 
of South Africa (ASSAf) for a second term in 2006.  ASSAf is a 
statutory body positioned strategically in the National System 
of Innovation in response to the need for a national academy 
to represent South Africa in the international community of 
science academies and to fulfil the advisory role played by 
contemporary academies of sciences.

Prof Brenda Wingfield, Prof Calie Pistorius 
and Prof Robin Crewe
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As president of ASSAf, he promotes the objectives of the 
academy, which include establishing common ground 
in scientific thinking across all disciplines, encouraging 
innovative and independent scientific thinking, promoting the 
development of human capital, providing effective advice 
and facilitating appropriate action in relation to the collective 
needs, opportunities and challenges of all South Africans, 
and linking South Africa with scientific communities at the 
highest level – in particular within the context of the Network of 
African Academies of Science. ASSAf plays a significant role 
in the international science system through its members who 
participate in activities with the national science academies 
of other countries.

The Academy of Science of South Africa has produced 
a number of significant reports which are affecting the 
development of public policy in the domains that were 
addressed in the reports.  The first of these reports was “A 
Strategic Approach to Research Publishing in South Africa” 
which has had an impact on the publishing of academic 
journals and their management.  In addition, the Academy 
has engaged with the National Department of Education 
regarding the recognition of scholarly books for determining 
the research output of universities.  The second report 
dealt with “HIV/AIDS, TB & Nutrition” and identified significant 
areas where the influence of nutrition on human immunity 
were poorly understood and required significant additional 
research.  The impact of both of these reports gives a good 
indication of the nature of the work that an active Academy 
of Science is doing.

Prof Crewe is a fellow of the Royal Society of South Africa and 
the Royal Entomological Society of London.  He is an honorary 
member of the International Federation of Beekeepers’ 
Associations and was a founder member of the Academy 
of Science of South Africa (MASSAf).  He has published widely 
in both peer-reviewed and popular publications.  Awards 
received include the gold medal of the Zoological Society of 
southern Africa and the Ordre National du Mérite with the rank 
of Chevalier from the French government.

In addition to ASSAf, he is also the current president of the 
Entomological Society of southern Africa and the 23rd 
International Congress of Entomology.

Professor Brenda Wingfield, 
Researcher: Department of 
Genetics 
Chairperson of the National 
Science and Technology Forum 
(NSTF)

Prof Brenda Wingfield was appointed as the new Chairperson 
of the NSTF in July 2007. In order to be appointed to this 
position, a person is expected to have achieved distinction 
in some field of research and must be widely recognised at 
a senior level in the science, engineering and technology 
community. Prof Wingfield more than meets the criteria for 
the leadership position of the NSTF as she has gained an 
international reputation for her research on the molecular 
genetics of plant pathogenic fungi, and is currently the 
Programme Leader of the DST/NRF Centre of Excellence in 
Tree Health Biotechnology.

The NSTF was established in the early 1990’s and Prof Wingfield 
has been involved with the NSTF since those years. The 
members represent a wide range of stakeholders – from higher 
education and business to government and civil society, 
thus providing a voice for the broad scientific community of 
South Africa and an opportunity to act as a sounding board 
for government policy. The NSTF is not a statutory body and 
functions completely independently of government. Therefore 
it is ideally positioned to perform an oversight role even as it 
strives to support government in its initiatives.

The NSTF boasts a long list of achievements. For instance, it 
made key contributions to the White Paper on Science and 
Technology – a visionary document that was published in 
1996 – and established a policy framework for developing an 
efficient system of innovation and promoting the transition of 
South Africa to a knowledge-based economy. 

At the time that Prof Wingfield assumed the position of NSTF 
Chairperson a number of important developments were 
taking shape in the South African science and technology 
arena. Amongst other things, the DST had begun rolling 
out the implementation of its ten-year plan – a high-level 
strategy that identifies a number of “grand challenges” (such 
as biotechnology, space science, energy security, global 
climate change and social dynamics) and maps out the 
steps required to meet these challenges which include human 
capital development,  knowledge generation, infrastructural 
development  and the establishment of the means to ensure 
that research results translate into socio-economic benefits. 
Prof Wingfield has committed the NSTF to be closely involved 
with the DSTF in the development of structures to implement 
this plan.



22 Re s e a r c h Re p o r t 2 0 0 7

A
w

a
rd

s 
a

nd
 a

c
hi

e
ve

m
e

nt
s

The A-team
The University doubled its number of A-rated 
researchers in 2007 and now has four members 
on the A-team. These ratings are recognitions 
by the National Research Foundation (NRF) of 
researchers employed by museums, higher 
education institutions and research institutions. 
The ratings are assigned according to six 
categories, with an A-rating being the most 
prestigious. It is only awarded to researchers who 
are unequivocally recognised by their peers as 
being leading international scholars in their fields 
for the high quality and impact of their recent 
research outputs.

Prof Mike Wingfield specialises in mycology and 
plant pathology, and is the founding director 
of FABI, which houses the Tree Protection 
Cooperative Programme. His research 
programme was selected by the to become 
one of the first six government-endorsed and 
funded centres of excellence. 

Prof John Dugard is a leading international 
lawyer who teaches the master’s programme 
in Human Rights and Democratisation in Africa 
at the University’s Centre for Human Rights. He 
enjoys worldwide recognition as a leading South 
African international lawyer, and has served as 
a judge on the International Court of Justice in 
The Hague. 

Prof Clarke Scholtz is a professor in the 
Department of Zoology and Entomology, and a 
member of the American Coleopterists Society 
and ScarabNet: International Scarab Research 
Network. His major research interests revolve 
around biosystematics and conservation of the 
beetle superfamily Scarabaeoidea. He is the 
writer of Useful Insects and Insects of Southern 
Africa.

Prof Pat Eriksson is Head of the Department 
of Geology, and his main research interest is 
Precambrian sedimentation systems. He is a 
member of the Geological Society of South 
Africa, the Society for Sedimentary Geology 
(USA) and the New York Academy of Sciences. 
He is editor-in-chief of the Journal of African 
Earth Sciences.

Prof Mike Wingfield
Faculty of Natural and 
Agricultural Sciences

Prof Clarke Scholtz
Faculty of Natural and 
Agricultural Sciences

Prof John Dugard
Faculty of Law

Prof Pat Eriksson
Faculty of Natural and 

Agricultural Sciences
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Prof Charles van Onselen, 
former A-rated researcher.
Faculty of Humanities

Jack the Ripper unmasked?
Good historical research demands constant reassessment 
of documentary evidence so that it can be realigned and 
repositioned with new ways of seeing the subject, says 
internationally renowned biographer and research professor 
in the Faculty of Humanities, Prof Charles van Onselen. 

His much anticipated book, The Fox and the Flies, is an 
excellent example of this endeavor and a testimony to his 
meticulous research and perseverance. It took Prof Van 
Onselen more than thirty years to piece together the life of the 
elusive Mr Joseph Lis alias Joseph Silver alias Joseph Isaacs – 
the man Prof Van Onselen firmly believes is Jack the Ripper.

Jack the Ripper

Jack the Ripper is described as Britain’s first serial killer and 
the mystery surrounding his identity has captivated the 
imagination of authors, documentary makers, film producers 
and the public for more than a century. 

In 1888, Jack the Ripper brutally murdered five prostitutes in 
Whitechapel, a suburb of ill-repute in London’s East End. The 
killer not only slashed his victims’ throats and mutilated their 
bodies, but sometimes even removed their internal organs – 
all of this done in public or semi-public places. The killer was 
named the Ripper after the Central News Agency received 
a letter in September 1888 in which the writer claimed 
responsibility for the killings and signed the letter Jack the 
Ripper.

Enter Joseph Lis

Prof Van Onselen describes Lis – or The Fox as he came to call 
him because of his elusive nature – as a psychopath and a 
‘white slaver’ who was the mastermind behind “a global sex 
trade as it has never been seen before”. 

Lis was born to poor Jewish parents in a small Polish town 
called Kielce in 1868. His grandfather and father were known 
as petty criminals. He left for London in the mid-1880s.Once 
in London, he quickly became involved in the criminal 
underground – first as a burglar, then as a jewel thief, safe 
cracker, rapist, sodomist and ultimately trafficker in prostitution 
and female slavery across Africa, Europe, South America and 
North America.  By the time he was 45, he had spent more 
than eight years in prisons across these four continents.  

Crossing paths 

Prof Van Onselen – whose previous book, The Seed is Mine, 
was voted one of the hundred best books to emerge from 
Africa during the 20th century – and The Fox first crossed paths 

by ‘accident’ in the late 1970s when Prof Van Onselen was 
doing research in the Johannesburg public library on ways in 
which class, colour and commercial sex were reconciled in 
racially-segregated mining communities. 

“Out of the corner of an eye, reluctant to focus on yet another 
issue of the Standard and Diggers’ News, I caught sight of 
what looked like an interesting snippet,” says Prof Van Onselen. 
This ‘snippet’ was a report on a court case, quoting minutes 
of a meeting of the so-called American Club – a pimp’s club 
devoted solely to organised prostitution and white slavery – 
held in 1898 and presided over by Lis.

The hunt is on… 

According to Prof Van Onselen, he jotted down Lis’s name, 
but thought no more of him for several weeks. “Then one 
morning, I got a second, tantalising glimpse of Lis. In 1903, The 
Star newspaper reproduced an item from the Bloemfontein 
Post, which reported that Lis had appeared as a witness in 
connection with a break-in at a jewellery store.”

Prof Van Onselen was intrigued. It seemed as though Lis, despite 
being a known criminal, had a ‘complicated relationship’ with 
police forces the world over. In one of the first reports that 
Prof Van Onselen read about Lis, it was mentioned that some 
years earlier, Lis had been a ‘special agent’ for The Society for 
the Prevention of Crime in New York. He decided to find out 
what had brought this ‘special agent’ to South Africa. 

After a search of official records of the Zuid Afrikaansche 
Republiek (ZAR) failed to bring any new information to light, 
Prof Van Onselen decided to delve into the correspondence 
of JC Smuts, a young talented state attorney whom President 
Paul Kruger had appointed to deal with corrupt junior and 
middle-level officials in the ZAR (old Transvaal). Much to his 
delight, Prof Van Onselen gained access to Smuts’ secret 
minutes. 
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“Encouraged by what I read in the secret minutes, I tracked 
down a copy of A Young South African: a memoir of Ferrar 
Reginald Mostyn Cleaver, advocate and veldkornet, published 
in 1913. It was one of only four published sources I managed 
to trace that had any reference to Lis. The second was The 
American metropolis: from knickerbocker days to the present 
time, New York City life in its various phases by Frank Moss. 
The third and fourth were La Prostitucion en Santiago (1813 – 
1931), written by Argentinian author AG Escobedo, in which Lis 
appears as José Silves, and Leksykno Kielc Driejow Ludnusch 
Zydowskief (1789 – 1999), written by Polish writer K Urbanski.  

Next, Prof Van Onselen contacted the archives in Kielce asking 
for biographical information about Lis. He learned that Lis had 
been granted a passport to travel to England in 1884 and 
that he had lived in Whitechapel at the time of the murders – 
a fact that he and those close to him tried to hide.  

Next he tracked him down in the United States of America (USA) 
when he applied for citizenship in 1891 and again in 1895 
when he applied for a passport trying to flee from the New 
York Police Department. After serving time in Sing Sing Prison in 
the USA, Lis arrived in South Africa in 1898 and, according to 
Prof Van Onselen wreaked havoc in Johannesburg where his 
crime syndicate was said to be “capable of holding its own 
with the best in Buenos Aires, London, New York or Paris”.  

He left for South West Africa (now Namibia) in 1905 where he 
and his brother ‘Jack’ were involved in a number of criminal 
activities. In fact, Lis was given a three-year sentence for 
pimping. Upon his release in 1908, Lis left for France. Prof Van 
Onselen found evidence that Lis appears to have taken a 
decision to “eschew contact with prostitutes and organised 
prostitution.”  Instead he was arrested for having played a part 
in a jewellery store theft, but managed to avoid serving a 
term of imprisonment. 

Where would Lis appear next? Prof Van Onselen wrote to 
repositories in Belgium, Germany and the Netherlands asking 
whether they had any record of Joseph Lis/Silver between 
1908 and the outbreak of World War I. Belgium responded 
and even had two photographs on file! The file recorded his 
passage through Belgium, France, Germany and Holland in 
the company of a band of jewel-thieves and bank robbers. 
He again eluded the authorities and all indications are that 
he left for Buenos Aires by the mid-1910s. Again, Lis seemed 
to have disappeared and again Prof Van Onselen refused to 
give up. 

He explored passenger lists of ships entering New York between 
1910 and 1914 and also probed passport application forms. 
His search paid off and he found that Lis had embarked on 
a sea voyage to New York in May 1914 and was listed as ‘a 
merchant’ – the “nomenclature of choice for white slavers”. 

Prof Van Onselen then traced him to Rio de Janeiro in 1915 
where he was placed in the company of two other prominent 
“white slavers from Buenos Aires who, like him, were bound 
for Liverpool”.  In 1916, Lis entered New York via Norway, 
Hamburg, in 1917 and “the troubled Eastern Front in 1918” 
where Prof Van Onselen found records indicating that Lis had 
met his match in his home country and was executed as a 
spy.

The evidence 

Prof Van Onselen’s biography paints a picture of a cruel and 
unscrupulous criminal, but was he Jack the Ripper? Prof Van 
Onselen firmly believes that he is and claims he never set out 
to unmask the Ripper. 

“It was not I who tugged at Lis’s sleeve to ask if there was any 
chance that he was the Ripper; it was Joseph Lis who, through 
his consistent attempts to conceal his presence in London in 
1885 to 1888, aroused my suspicions.”

Two pieces of evidence made him wonder whether it was not 
‘silly’ to ignore a possible link between Lis and the murders. 
“The first, I encountered early on. In Smuts’ secret minutes, Lis 
allegedly threatened a prostitute by telling her that he would 
“open up her belly”. The reference was clear, but it may have 
been verbal excess – a dramatic, but ultimately meaningless 
way of getting a point across to a Victorian prostitute. But 
then months later, I discovered that he had been party to an 
unsuccessful conspiracy to have blue vitriol stuffed into the 
vagina of a recalcitrant prostitute in Namibia. 

“Placed back to back, they forced me to reappraise the East 
End murders,” says Prof Van Onselen.

The second was the fact that Lis tried to cover up the fact that 
he had been in London at the time of the murders. Prof Van 
Onselen found proof that during the time of the murders, Lis 
had been charged with several crimes, which places him in 
London without a doubt. 
 
While re-examining evidence relating to the murders, Prof Van 
Onselen realised that the killer clearly had a loathing for street-
walkers, as opposed to brothel-based prostitutes. This led 
him to explore the notions of ritual purity, danger and sexual 
pollution that would inform a nominal Jew. He reconstructed 
the pattern of Lis’s interactions with prostitutes and concluded 
that he had a well-developed interest in public baths/mikvaot 
and how he confined the prostitutes in his brothels to the point 
where they became like prisons.

“This led to a second line of enquiry – to establish the historical 
evolution of the way in which adultresses, like his mother, and 
prostitutes were treated in Jewish tradition. While exploring LM 
Epstein’s Sex laws and customs in Judaism, I learned that, in 
ancient times, female transgressors of the law had their noses 
and ears sliced off.” This is similar to the wounds inflicted on 
the victims in the Jack the Ripper murders.

Prof Van Onselen then set out to prove that Lis too carried 
deep within him these ancient, medieval notions of justice. 
He found that Lis did indeed invoke wild biblical and other 
images when under stress. 

“I came to the conclusion that the ‘solution’ to the murders 
did not lie only in mutilation of the victims’ sex organs – 
the preoccupation of most literary detectives – but in the 
underlying significance of the removal of rings from the fingers 
of two of the prostitutes and the slicing off of the ears and 
noses of two other victims. Was it not the seemingly incidental, 
the trivial and the unexceptional that led to the solution of 
most murders? 
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I became even more convinced that the cutting-off of the 
ears and noses were key components in the serial killer’s 
developing signature. But where had the murderer got his 
ideas from? I went back to Epstein’s Sex laws and customs to 
check on what source he had been using.” 

Prof Van Onselen found that it was the book of Ezekiel. “I 
turned to Ezekiel and read chapters 23 and 24 in amazement 
and utter disbelief. There, for all to see, in the most widely 
read book in the world, were the verses authorising – no 
legitimising – the removal of the ears, nose and jewellery of 
the biblical whore, Abolibah, and a sequence of events that 
had so many parallels with the murder of Mary Jane Kelly as 
to be a total revelation. I had been handed the template of 
Jack the Ripper’s mind and offered codes of perception and 
motivation.” 

Staggered by these findings, Prof Van Onselen set about trying 
to discover the biblical context and meaning of the prophet’s 
writings. He was referred to David J Halperin’s Seeking Ezekiel: 
text and psychology. 

“Halperin’s brilliant analysis convinced me how a deeply-
troubled young Jewish immigrant, concerned about sex and 
pollution, living in the East End in 1888, might read and identify 
with the problems and murderous solutions propounded 
by Ezekiel in the original Masoretic text.” This last piece of 
‘evidence’ convinced Prof Van Onselen that he had identified 
the infamous murderer Jack the Ripper. 

“Clio (the muse of history) gave me a fox to chase and, for 
me, the trail will always end with Joseph Lis, alias Joseph Lis, 
alias Joseph Isaacs, alias Jack the Ripper.”

Prof C van Onselen
Faculty of Humanities
+27 12 420 4165
charles.vanonselen@up.ac.za

Joseph Lis
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The Fact File provides readers with a brief overview 
of interesting research facts and figures recorded 
at the University during 2007.

Since 2000 the University has shown a steady increase in 
the number of articles published in local and international 
peer-reviewed journals. (figure 1). In addition, the University 
showed a steady increase in the number of publication units 
approved by the Department of Education in terms of subsidy 
(Figure 2).

Ms Joyce Olivier
Acting Director: Research Support

Figure 1: Number of articles published. Figure 2: Number of publication units

Table 1: Publication units earned per faculty for articles in accredited journals (in units):

Faculty 2002 2003 2004 2005 2006 2007*

Engineering: Built Environment and 
Information Technology

112.33 143.45 123.96 164.91 185.07 179.03

Economic and Management 
Sciences (including business schools)

41.49 50.17 60.25 62.33 67.40 83.20

Education 33.74 37.31 39.31 44.06 41.51 46.10

Health Sciences 118.91 77.31 115.59 105.38 130.64 135.70

Humanities 132.21 134.32 139.91 116.93 134.05 150.04

Law 94.00 108.01 93.83 82.50 81.66 73.50

Natural and Agricultural Sciences 236.63 194.45 265.44 235.91 260.90 291.03

Theology 128.50 124.50 109.00 138.50 131.50 131.67

Veterinary Science 49.85 45.03 46.15 55.38 65.29 60.14

Support Services 0.00 2.00 2.83 2.14 4.00 2.83

GIBS 8.83
*provisional

Research Support
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Table 2: The number of postgraduate students involved as authors/co-authors of peer-reviewed articles showed a steady 
increase since 2002.

2002 2003 2004 2005 2006 2007

158 195 249 318 340 456

UP is still the leading institution in terms of research outputs among universities in South Africa according to the latest audited 
figures (2006) released by the Department of Education. Its figures indicate that 1 153 research units were approved for subsidy, 
of which 57% was published in journals that appear on international indices (ISI and IBSS). Also submitted for subsidy were 68 
books and 230 papers in recognised conference proceedings.

Figure 3: Research output of universities
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Research output of universities 

Cape Town KwaZulu-Natal Free State Pretoria 

Johannesburg Stellenbosch Unisa Witwatersrand 

University profile

Staff

In 2007 the University had 1 082 permanent academic and 1 957 support staff members. Another 527 persons, consisting 
of 138 academic and 389 support staff members were employed as temporary full-time employees, giving a full-time staff 
component of 3 566.

Students

53 068 students studied at the University during 2007; of this number, 38 635 were contact and 14 433 distance education •	
students; 
34 445 contact students studied full-time, while 4 190 contact students studied part time; these contact student numbers •	
are made up of 15 568 black and 23 067 white students;
47% were male and 53% female (contact students);•	
10 353 (contact) and 5 480 (distance) postgraduate students studied at UP; of these, 5 143 were master’s and 1 393 •	
doctoral students;
Postgraduate: 3 194 (contact) and 5 456 (distance) honours, 5 143 masters and 1 393 doctoral students enrolled at UP •	
(presented through contact only);  and
2 588 international students studied at the University; of this number, 44% were postgraduate students. Of this number •	
50.5% of the students came from SADC, 20.5% from elsewhere in Africa, 12.1% from Europe, 5.8% from the Americas 
and 5.4% from Asia.
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Intellectual property

Seven disclosures of potential inventions were recorded•	
Three patents were provisionally filed•	
Two South African patents were registered•	
Two international patent families were registered•	
Two licences were awarded to industry.•	

NRF Ratings

The number of rated individuals as at January 2008.

Rating A B C P Y L Total

Number 4 55 119 4 3 28 213

Research funding in 2007
More than R340 million was available for research.    

External funding

More than R290 million was received from external funders:

R68,3 million from Government sources – other than the Department of Education. This includes R60,7 million from the •	
NRF. As part of he NRF funding, UP received R22,9 million from THRIP;  
R17,6 million from international funders;•	
R78 million from research contracts; and •	
R84,7 million from research grants.  •	

Internal funding

More than R56 million was allocated to the research budget from internal funds. This amount was utilised as follows: 

R30,8 million for the upgrading and maintenance of its research capacity and equipment;  •	
R2,7  million for congresses and visiting scientists; •	
R17,5 million for research publications; •	
R1 million for postdoctoral fellowships; •	
R1,6 million for research fellowships; •	
R1,7 million for the Research Development Programme; and •	
R 0,7 million for the rewarding of creative outputs.•	

Sampling South Africa’s rich biodiversity
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Collaborations

Number of instances of 
research collaboration

Institutions

National

37 Private sector: multi-national companies

124 Private sector: national companies

81 Private sector: associations

126
Government: science, engineering, technology and innovation organisations (SETIs) and 
parastatals

72 Government: national

19 Government: provincial

8 Government: local

283 Higher education: universities

14 Higher education: universities of technology

3 Higher education: other

31 NGO/Non-govermental organisations/Non-profit organisations/interest groups

3 International organisations

24 Other: Southern African conservation organisations

International

18 Private sector: multi-national companies

9 Private sector: national companies

5 Private sector: associations

23
Government: science, engineering, technology and innovation organisations (SETIs) and 
parastatals

22 Government: national

601 Higher education: universities

2 Higher education: universities of technology

9 Higher education: other

34 NGO/Non-govermental organisations/Non-profit organisations/interest groups

48 International organisations

2 Other: Southern African conservation organisations

The greatest number of instances of collaborations was with the SADC countries (53%). The European Union was second 
(24%), followed by the United States of America (USA) (12%) and Oceania (2%).  The rest are made up of collaborations with 
Central Africa, Canada the Far East, Europe, South America, Asia, Middle East, Eurasia, North Africa, Eastern Europe, Central 
American and the Caribbean countries. 

Ms Joyce Olivier
Acting Director: Research Support
+27 12 420 2867
joyce.olivier@up.ac.za
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Pebble Bed Modular Reactor – 
a ray of light

Mr Jaco Kriek, Chief Executive Officer of PBMR 
and Prof Calie Pistorius, Vice-Chancellor and 
Principal of the University of Pretoria, signed an
agreement of collaboration on 15 August 2007.

Man has been burning fossil fuels for thousands of years and 
many research projects are now showing that the consumption 
of fossil fuel stocks, and oil in particular, could be peaking 
within the next few decades. Apart from finite resources, fossil 
fuels have proven themselves to be some of the main culprits 
in the climate change problems the planet is facing.

With the energy crisis in South Africa affecting every household 
and business in the country and the globe facing increasing 
pressures on its fossil fuel resources, the Pebble Bed Modular 
Reactor (PBMR) might just bring relief to both.

South Africa is fortunate to have large resources of fossil fuels 
and also of uranium, currently the preferred nuclear fuel. 
When uranium has to be replaced in future, it will probably be 
replaced by thorium, another resource of which South Africa 
has abundant supplies.

The dawn of nuclear

After Enrico Fermi set the ball rolling in the 1940s to create 
technology that uses nuclear reactions to release energy and 
produce electricity, nuclear energy was soon hailed as the 
obvious solution to the world’s rising energy demand. On 21 
December 1951, the EBR-1 Reactor in Idaho, United States 
of America (USA), became the world’s first nuclear reactor 
to produce electricity. True to the Cold War-style of the time, 
the Union of Soviet Socialist Republics (USSR) quickly joined 
the reactor race and in 1954, the USSR’s Obninsk Nuclear 
Power Plant became the world’s first nuclear power plant to 
generate electricity for a power grid. Over the next few years, 
the contribution of nuclear energy as an alternative to fossil 
fuel grew significantly.

However, in the late 1970s, fears of the dangers inherent 
in nuclear reactors, as well as the proliferation of nuclear 
weapons, came to the fore. The nuclear accident at Three 
Mile Island in 1979 and the Chernobyl disaster in 1986 
quickly changed nuclear from a benevolent solution to the 
bogeyman in the public’s minds.

Although many countries remained reliant on nuclear energy 
to satisfy part of their electricity needs, environmentalists have 
been arguing against the use of nuclear for decades. 

However, as global warming and fossil fuel depletion have 
turned the tide against coal-fired electricity generation and 
renewable energy technology has failed to develop at the 
rate needed to satisfy the growing energy needs of the 
planet, the attention has once again turned to nuclear – this 
time to safe, clean, effective nuclear electricity generation. It 
is for this reason, that research into and the development of 
the PBMR has drawn international attention.

Pebble bed technology under the 
spotlight

After initial work on pebble bed technology by South Africa’s 
electricity supplier, Eskom, the PBMR Company (Pty) Ltd was 
formed in 1999 and has become a world leader in the 

development of safe and clean nuclear technology. Not only 
does the design of the pebble bed reactor promise safe and 
clean nuclear energy, but it also promises to be more cost 
effective and has an effective waste management system. 
 
Conventional nuclear power plants produce electricity from 
steam generated by the heat of a nuclear reaction, therefore 
demanding intensive water cooling and pressure control. The 
pebble bed technology, on the other hand, uses particles 
of enriched uranium dioxide coated with silicon carbide and 
pyrolitic carbon as fuel. The particles are encased in graphite 
to form fuel spheres. The graphite of the fuel, in addition to 
providing structural rigidity, also provides neutron moderation.  
The fuel spheres are commonly referred to as pebbles. 
Helium,  an inert gas, is used as a coolant and energy transfer 
medium to drive a closed-cycle gas turbine generator 
compressor system.

In practice, the ‘fuel pebbles’ are constructed in a most 
detailed way. Particles of fissile material (such as uranium 
dioxide) are encapsulated in a barrier of porous pyrolytic 
carbon. This capsule is coated with an inner layer of isotropic 
pyrolytic carbon around which a silicon carbide coating is 
placed. This coating, in turn, is encrusted with another layer 
of pyrolytic carbon. The fuel particle is a sphere the size of 
the ball of a ballpoint pen and the crust around the initial 
nuclear particle is so dense and of such a consistency that 
radioactivity is locked inside it and gaseous or solid fissile 
products of the nuclear reaction are properly contained. The 
fuel particles prepared in this way are then pressed into larger 
fuel spheres (pebbles) in an isostatic press. The final units are 
balls, 60mm in diameter, and can contain up to 15 000 
coated particles each. The reactor is loaded with more than 
450 000 fuel spheres.

UP helps to shed light

The University is keenly interested in investigating clean, safe, 
modern nuclear technologies. The University has a strong skills 
and knowledge base in the field and it is for this reason that 



32 Re s e a r c h Re p o r t 2 0 0 7

Fe
a

tu
re

 a
rt

ic
le

s

a framework agreement for a research partnership was struck 
between the PBMR and the University on 15 August 2007. 

The PBMR extended a significant research grant to the 
University to conduct research into certain aspects of the 
development of the pebble bed technologies. However, 
both groups agree that the partnership’s benefits are not 
limited to the PBMR. Many of the research focus areas have 
applications elsewhere in the nuclear, space, computer and 
engineering industries.

Industry–academia co-operation is considered to be best 
practice internationally in technology management and has 
a proven track record both here and abroad. The PBMR and 
UP believe that their joint investigations into crucial topics such 
as the safe and effective management of existing nuclear 
waste, fuel characterisation, extensive carbon research, 
molecular materials modelling and computer clustering will 
not only advance the work on the PBMR, but will also have 
application elsewhere in the high-technology industries. 
It is also bound to grow knowledge and skills to further the 
economy of South Africa, the continent and the globe.

The research sponsored by the PBMR at the University 
addresses four major questions:

What are the physical and chemical mechanisms at •	
work in the fuel particles? 
How can the quality of the coatings be improved?•	
How can quality graphite for use in the reactor be •	
produced locally?
How can one deal with the spent fuel pebbles and with •	
the irradiated graphite?

Blue Monster gives the super 
computation power for  molecular 
modeling

The operating temperatures in a nuclear reactor such 
as the pebble bed reactor can rise to well above 1 000º 
Centigrade. The chemical behaviour of its components, 
such as silicon carbide, pyrolytic carbon and graphite, at 
such high temperatures is not well understood. Prof Ignacy 
Cukrowsky and a team of researchers from the Departments 
of Chemistry and Physics are looking into this problem. 

Geometry of a large molecular cluster of SiC determined 
computationally at the University (silicon green, carbon red 
and hydrogen black). The structure is practically identical to 
that determined experimentally by X-ray crystallography.

A high-resolution SEM image of the SiC layer at the SiC/
OPyC interface.

Although it is almost impossible to experiment under reactor 
conditions, molecular modelling can provide answers.

The University now has the leading computer cluster built on the 
latest technology available in the world to perform molecular 
modelling. This digital dynamite (named “Blue Monster” by 
UP Chemistry staff to mimic the unbeatable computational 
power of the IBM cluster Blue Gene) was needed to perform 
the demanding and cutting-edge modelling of the chemical 
composition of the fuels used in the PBMR to determine their 
exact chemistry, their chemical reactivity, components, 
elements and composites in order to fully understand the 
chemistry in the reactor (which has never been attempted 
before) and through this understanding to ensure that these 
fuels meet the most stringent safety standards.

As part of the partnership with the PBMR, UP’s Chemistry 
Department launched large-scale computational modelling 
of typical compounds used in the fuel production, such 
as SiC, pyrolytic carbon (PyC) as pure materials, as well as 
being modified  by impurities present in the fuel (due to initial 
substrate composition) and fission products. The department 
also models a wide range of experimental condition ranges so 
that one can know exactly what to expect from the materials 
under the operational conditions of the nuclear reactor.

On normal computing facilities, these calculations consume 
in excess of weeks to produce a single analytical result and 
only work on very small molecules. However, the PBMR has to 
model groupings of hundreds, if not thousands of bonded 
atoms to approximate real-life conditions operating in the 
reactor. The high-performance computational facility now 
available at the University allows modelling of over 200 atoms 
in an assumed SiC crystallographic structure in a few days.  
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In ground-breaking research, the Department of Chemistry 
was the first to computationally model events occurring on 
a single atomic scale, for instance, what happens to the SiC 
structure when an atom of Si is replaced by a phosphorous 
atom (a condition known to take place in a working reactor). 
Furthermore, chemical reactions can now be modelled 
with the involvement of, in principle, any element, to predict 
chemical reactivity and the physical properties of materials 
utilised, such as SiC or PyC.

“There is no straight comparison between the performance 
of a PC or clustered PCs and the Blue Monster. The kind of 
modelling we have to perform for the PBMR project simply 
cannot be achieved, even on the best clustered PCs 
available, which is why the Blue Monster was neccessary 
for this work,” says Prof Casper Schutte, leading scientist in 
computational modelling at UP. 

“We operate, to a large extent, in unknown research and 
technological territory and it is rather impossible to predict 
exactly what should be studied when and what the output 
might be. As a matter of fact, our computational and 
modelling needs have outgrown the existing technology 
and available software. We are in constant contact with the 
engineers and scientists abroad, who supplied us with the 
hardware and software, in order to make our Blue Monster 
faster and more efficient for our dedicated needs”, says Prof 
Cukrowski, head of the Department of Chemistry.

High-resolution SEM image of the SiC layer with crystals 
visible.

Geometrical aspects of the PBMR fuel pebble.

SEM images of experimental coated particles.

Coating a particle

The quality of the basic capsules of nuclear particles is a 
telling factor in the effectiveness and safety of the PBMR. The 
silicon carbide coating or layer must be extremely strong. If, in 
addition, they could be perfectly spherical, basic mechanics 
tell us that they will be even stronger. The development of 
procedures to improve coated particle quality is the task of 
Prof Johan de Villiers and colleagues of the Department of 
Materials and Metallurgical Engineering. This entails, among 
other things, the development of equipment for the production 
of coated particles as close to spheres as possible.

Prof De Villiers’ group launched a preliminary investigation 
into the composite fuel particles used in the PBMR pebbles to 
assess which investigative methods would be potentially the 
most suitable for their characterisation and quality control. 
These methods could then be applied to assess what phases 
form at various gas compositions and temperatures, as well 
as their phase compositions and physical and chemical 
properties.

Following this study, a project to characterise the coated 
particles in detail began. The research group focused 
on the determination of the major phases, their textures, 
properties and interfaces. In addition to this work, the design 
and construction of a laboratory-scale chemical vapour 
deposition (CVD) coating unit is in progress. This will enable the 
group to quickly relate coater parameters with final product 
quality.
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Graphite and carbon research

The reactor design necessitates the use of large amounts of 
graphite for the core structures. At present, graphite of that 
quality is extremely scarce and has to be imported at high 
prices.

The University’s Department of Science and Technology (DST) 
Research Chair in Carbon Technology and Materials, which 
is part of the Carbon and Graphite Group in the Institute 
of Applied Materials, has become a national centre for 
research into structural and functional carbon and graphite 
materials. It therefore made perfect sense for the PBMR and 
UP to team up to further the carbon and graphite research 
necessary to advance the pebble bed technology. Prof 
Brian Rand, Prof Walter Focke and their colleagues are now 
developing new ideas and processes for the local production 
of suitable graphites. They are also conducting research 
into technologies for life-time extension of nuclear graphite 
under high-temperature irradiation conditions, including the 
maintenance of high thermal conductivity to aid passive heat 
removal from graphite reactors. The group is also developing 
strategies for fortifying graphitic materials against oxidative 
degradation and long-term radiation damage.

What to do with waste?

A major problem with nuclear reactors is the disposal of 
radioactive waste.  The PBMR is also faced with this problem. 
The traditional way of going about it is to bury the nuclear 
waste deep underground in a remote spot. The Vaalputs 

Prof Ignacy Cukrowski, Mr Alfred Seepe and Mr Tumanain 
Mkwizu

3-D energy surface computed to show the energy needed 
to stretch the bonds between Si and Cl on the right and 
between C and H on the left.

Prof Johan de Villiers

facility in Namaqualand was developed to deal with the 
disposal of some of the Koeberg waste, for example. Part of 
the challenge facing the pebble bed reactors is to show that 
waste can be dealt with cleanly and efficiently. Prof Evans 
Chirwa of the Department of Chemical Engineering argues 
that traditional nuclear waste disposal might not be the only 
way to deal with this significant problem. 

“Nuclear waste management forms a bottleneck in the 
implementation of the nuclear power generation technology 
in South Africa and all over the world, especially in today’s 
environmentally conscious society. Thus, finding cleaner 
solutions for handling waste ranks highest on the agendas 
of the South African Department of Minerals and Energy 
and the international energy industry,” explains Prof Chirwa. 
He is first to admit that the traditional opposition to nuclear 
energy is justified by the absence of environmentally friendly 
methods for handling waste and the lack of demonstrated 
commitment to the development of new waste minimisation 
technologies.

Prof Chirwa’s research project involves investigating whether 
it is at all possible to use bacterial cultures to bio-separate 
radioactive carbon radio-nuclides from pulverised graphite. 
Should bio-separation be possible, it might be possible to 
recycle the graphite removed from spent fuel elements and 
only store the coated particles containing the bulk of the 
radioactivity. This has significant bearing on the work of the PBMR 
where carbon-14 accumulates in graphite upon exposure to 
reactor conditions. Irradiated graphite constitutes the major 
component of waste from High Temperature Reactors (HTRs). 
As part of developing these solutions, the PBMR has explored 
various technologies, including bio-separation. Results from a 
preliminary investigation on bio-separation carried out at the 
PBMR form the baseline for the new research. Prof Chirwa’s 
work for the PBMR involves a detailed analysis to evaluate the 
validity of the method and proof of the original concept.

“This is really groundbreaking work towards finding 
environmentally friendly technologies for treating and 
reclaiming radioactive waste materials from high-temperature 
nuclear reactors. Micro-organisms nowadays play a key role 
towards treating a wide array of hazardous wastes due to 
their adaptability to extraneous environments,” explains Prof 
Chirwa.
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Prof Walter Focke, Dr Thabani Mhlongo and Dr Lesego 
Moitsheki

Sliced fuel particle mounted on the tip of a needle.

Poor Quality Good Quality

The SiC layers have to contain all fission products and need 
to be continuous and of the same thickness.

High-resolution SEM image of a lightly etched OPyC layer. 
A laminar structure of spherical carbon particles is visible.

The research is based on the hypothesis that nature 
has evolved micro-organisms that survive in extreme 
environments and that some of the micro-organisms that 
are acclimated to radioactive environments may carry out 
beneficial biocatalytic reactions on certain conventional 
and radioactive contaminants. Biotransformation of metallic 
radio-nuclides has been demonstrated elsewhere, but the 
bio-separation process of radio-nuclides is a new aspect that 
needs to be investigated.

Creating skills to satisfy SA’s nuclear 
technology needs

The Department of Physics at the University is passionate about 
providing South Africa with the scientific skills that it needs 
in the 21st century. Knowing that energy is and will remain 
high on that agenda, the country is in desperate need of 
young, knowledgeable scientists who will be able to drive new 
generation, clean and safe nuclear technologies.

This is why a research partnership with the PBMR was so 
beneficial. Not only did the PBMR ask UP’s physicists to launch 
a theoretical and experimental investigation of the PBMR’s fuel 
elements under radiation conditions and high temperatures, 
but the company also requested that students be recruited 
and trained for an industry that is crucial to the South African 
economy. 

The Department of Physics is actively involved in research 
that will assist the PBMR in answering questions about the 
resistance of the pebbles to radiation damage, the effects of 
annealing on the radiation damage, elasticity of the layers, 
plastic deformation in the layers, diffusion and segregation. 

“Not only do we look forward to working towards clean, safe 
and effective modern nuclear reactor technologies, but we 
are also very keen on providing skills in this industry to the 
country and the continent,” says Prof Johan Malherbe, head 
of UP’s Department of Physics.

Strength through partnerships

The University of Pretoria’s strategic plan, Innovation 
Generation: Creating the Future, 2007–2011, underlines the 
University’s commitment to leading international research 
that also impacts locally and meets the needs of the country 
through addressing the skills requirements of the economy. 
The partnership between the University and the PBMR strongly 
supports these goals. 

The human and capital investment made by the PBMR 
has not only given new impetus to the research initiatives 
at several science and engineering departments at UP, but 
has contributed significantly to the development of world-
class facilities at the University. These developments have 
succeeded in drawing talented students into the field of 
modern nuclear technologies, contributing significantly to 
strengthen national capacity in the field. 
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Prof Evans Chirwa (centre), Ms Phumza Tikilili (left) and 
Mr Kakonge Meli (right)

Electron backscattered diffraction can be used to 
create orientation maps of crystallites where different 
orientations are displayed in different colours as shown 
in the legend.

“UP has a sought-after skills and knowledge base in the field of 
nuclear science and engineering and it is for this reason that 
the PBMR has awarded a significant contract to the University 
to conduct research into aspects of the development of the 
pebble bed technologies. We are pleased to participate in 
this cutting-edge work and to contribute to the development 
of the high-level skills base our country so sorely needs,” 
says Prof Calie Pistorius, Vice-Chancellor and Principal of the 
University.

Prof Johan Malherbe

Prof EMN Chirwa
Chemical Engineering
+27 12 420 5894
evans.chirwa@up.ac.za

Prof I Cukrowski
Chemistry
+27 12 420 2512
ignacy.cukrowski@up.ac.za

Prof JPR de Villiers
Materials Science and Metallurgical 
Engineering
+27 12 420 2239
johan.devilliers@up.ac.za

Prof WW Focke
Chemical Engineering
+27 12 420 2588
walter.focke@up.ac.za

Prof JB Malherbe
Physics
+27 12 420 2455
johan.malherbe@up.ac.za

Prof CH Schutte
Chemistry
+27 12 420 3098
casper.schutte@up.ac.za

TRISO particle on the head of a pin.
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South African primary school 
learners not on par
More than 75% of South African grade 4 learners have not 
developed the basic reading skills required for learning. This is 
just one of the shocking findings of the Progress in International 
Reading Literacy Study (PIRLS), which was initiated by the 
International Association for the Evaluation of Education 
Achievement (IEA). Forty countries and 45 education systems 
took part in the two studies and South Africa’s learners 
achieved the lowest scores in reading literacy in the study. 

The first PIRLS study was conducted in 2001 and the second 
– in which South Africa participated – in 2006. South Africa’s 
results were presented by Prof Sarah Howie, Director of the 
University’s Centre for Evaluation and Assessment (CEA), at 
a national press conference and seminar on 29 November 
2007.

Speaking at the presentation of the findings, Vice-Principal 
of the University, Prof Nthabiseng Ogude, said that the 
importance of PIRLS is that it provides comprehensive 
information – including benchmarks – for education systems 
to determine whether they are equipping their learners with 
good reading skills or not.

The international study
Apart from South Africa, other countries that took part included 
Austria, Belgium (French and Flemish), Bulgaria, Canada 
(Alberta, British Columbia, Nova Scotia, Ontario and Quebec), 
Chinese Taipei, Denmark, England, France, Georgia, 
Germany, Hong Kong, Hungary, Iceland, Indonesia, Iran, 
Israel, Italy, Latvia, Lithuania, Kuwait, Luxembourg, Macedonia, 
Moldova, Morocco, The Netherlands, New Zealand, Norway, 
Poland, Qatar, Romania, the Russian Federation, Scotland, 
Singapore, Slovenia, Spain, Sweden, Trinidad and Tobago 
and the USA.  

The assessment
Three aspects of learners’ reading literacy were tested:

the purpose of reading;•	

Prof Sarah Howie
Faculty of Education

Countries
Average scale 

score

Years of 
formal 

schooling

Russian Federation 565 4

Hong Kong 564 4

Canada (Alberta) 560 4

Singapore 558 4

Canada (British Columbia) 558 4

Luxembourg 557 5

Canada (Ontario) 555 4

Italy 551 4

Hungary 551 4

Sweden 549 4

International mean 500

Figure 1: Top 10 performing countries. The USA was 18th 
followed by England.

processes of comprehension; and•	
reading behaviours and attitudes.•	

Learners were required to:

focus on and retrieve explicitly stated information;•	
make straightforward inferences;•	
interpret and integrate ideas and information; and•	
examine and evaluate content, language and textual •	
elements. 

Learners were given ten passages to read. Five passages 
were aimed at assessing reading for literacy purposes, and 
the remaining five at reading for informational purposes. Each 
passage was accompanied by approximately 12 questions, 
of which half were in multiple-choice format and half in the 
constructed-response format, requiring learners to write their 
own answers.

Researchers made use of Item Response Theory (IRT) to 
calculate the scores. IRT is used widely in psychometric 
testing to measure abilities and attitudes and can be defined 
as the application of mathematical models to calculate 
data obtained from questionnaires and tests. IRT models 
are mathematical functions that specify the probability of a 
discrete outcome, such as the correct response to an item in 
terms of person and item parameters.

South African results
A total of 215 000 learners were tested internationally. In South 
Africa, 16 073 grade 4 and 14 657 grade 5 learners in 429 
schools were tested. Tests were conducted in all 11 official 
languages. 

The study showed that 23% of the South African learners who 
took part in the assessment were from schools with few or no 
resources. In addition, more than 50% of the schools were 
located in remote rural environments where unemployment 
figures are the highest. The study also found a direct 
correlation between children’s access to books in the home 
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and academic achievement, as well as the academic 
qualifications of parents.

The study found that fewer than 50% of South African learners 
have access to more than ten books at home, compared to 
approximately 78% internationally. Learners with more books 
achieved higher scores compared to those who did not. In 
addition, 26% of the parents of grade 4 and 5 learners did 
not have a basic school exit qualification in comparison to 
8% internationally. Approximately 13% of grade 4 and 14% of 
grade 5 learners’ parents never matriculated. Internationally, 
25% of learners had parents who completed degree 
qualifications or higher. In South Africa, approximately 16% 
of parents completed their degrees.  Roughly 20% of parents 
indicated that they worked full-time in comparison to the 36% 
internationally. It is interesting to note that learners of parents 
who worked fewer hours or less frequently achieved lower 
scores.

South African learners achieved the lowest scores and were 
therefore amongst the 11 countries (Figure 2) that performed 
lower than the international standard of 500 points based on 
the IRT scale.

South Africa’s average achievement in reading literacy 
at grade 4 level is 253, while grade 5 learners achieved 
an average score of 302. This is well below the average 
international score of 500. Morocco, the only other African 
country that took part, achieved a result of 323 for grade 4 
learners and was slightly below those from Kuwait, who scored 
330 points. Both these countries tested in Arabic, a language 
that is different to the local dialect spoken in more than 50% 
of homes in these countries.   

Commenting on South Africa’s poor performance, Prof Brahm 
Fleisch from the University of the Witwatersrand’s School of 
Education cautioned that people should be very careful 
when comparing results. Cognisance should be taken of 
South Africa’s socio-economic climate, as well as the political 
inequalities of the past. “The results of this study should rather 
be used to initiate evidence-based conversations with role-
players in the education system,” said Prof Fleisch.

Prof Howie added that class sizes and the frequency of formal 
reading time in classes might have had an impact on South 
Africa’s dismal performance. Internationally, the average 
class size is 24, compared to South Africa’s average class 
size of 42 learners per grade 5 class. In addition, 81% of the 
learners who were in classes of more than thirty, attained an 
average achievement of 290, while 16% who were in classes 
of between 21 and thirty learners achieved an average score 
of 350.

“The frequency of formal reading time in class is related to 
higher achievement,” says Prof Howie. Approximately 87% 
of children in the Russian Federation (top performing PIRLS 
country) have formal reading time every day, compared to 
30% of South African children.

Gender and language 

Internationally, girls outperformed boys in every instance. 
Grade 4 girls scored 509 points compared to boys who 
scored 492. This was also the case in South Africa. Grade 
5 girls had an average achievement of 319 compared to 
boys who scored 36 points less (283). This gender difference 
is amongst the highest in the world.

In an analysis per language, learners who wrote the 
assessment in Afrikaans achieved the highest scores, with the 
grade 5 girls achieving an average of 427. It is important to 
note, though, that this average score is 81 score points below 
the international average for grade 4 girls.  Learners writing the 
assessment in English achieved the next highest score. It is also 
noteworthy that the top average performance in any African 
language was achieved by grade 5 girls in Setswana (307). 

Countries
Average scale 

score
Years of formal 

schooling

Norway 498 4

Romania 489 4

Georgia 471 4

Macedonia 442 4

Trinidad and Tobago 436 5

Iran 421 4

Indonesia 405 4

Qatar 353 4

Kuwait 330 4

Morocco 323 4

South Africa 302 5

Figure 2: Countries performing less than the international 
mean score of 500.
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However, this score is below that of the lowest performers in 
the English group; namely grade 4 boys who achieved an 
average reading literacy score of 315.

Test language vs. home 
language
Learners’ home languages were also considered. An analysis 
was done by test language and by grade for two groups, the 
first being where the test language and the home language 
coincided and the second where the home language was 
different from the test language. English home language 
learners who wrote the test in English performed the best, 
with an average score of 458 in grade 4 and 513 in grade 
5. Afrikaans home language learners who wrote the test in 
their home language achieved an average score of 364 in 
grade 4 and 430 in grade 5. The distinction between home 
language as a test language and home language different 
to the test language was much smaller among the African 
languages. Grade 5 Sesotho, Setswana and Xitsonga learners 
achieved the highest scores.

Department of Education
In response to the findings of PIRLS 2006, the Minister of 
Education, Naledi Pandor, said “it is time to declare war on 
the failure of foundational learning in our schools.” 
She announced a three-year ‘foundation for learning’ strategy 
to address the dismal reading ability of the country’s learners. 
“Poor performance in PIRLS indicates a need to intensify 
and review our efforts at ensuring a proper foundation for 
learning.”
  
The strategy will be gazetted in terms of the National Education 
Policy Act and will involve the annual testing of all children 
from grade 3. Teachers will also be equipped with toolkits, 
which will contain all the resources teachers need to teach 
reading in grades R and 1, including an Early Grade Reading 
Assessment tool to help teachers monitor the reading progress 
of their learners.

Prof SJ Howie
Centre for Evaluation and Assessment (CEA)
+27 12 420 4131
sarah.howie@up.ac.za

A look at the past
The Centre for Evaluation and Assessment (CEA) 
was founded by Prof Sarah Howie in 2002. The CEA 
focuses on the areas of evaluation, assessment, 
monitoring and measurement in education. The CEA’s 
primary focus is on school level, although it also has a 
project on Adult Basic Education and Training (ABET). 
The centre has completed more than 25 projects 
to date. It currently has about 15 projects, 14 staff 
members and approximately sixty master’s and PhD 
students. Students are from South Africa, Botswana, 
Mozambique, Sudan, Ethiopia and Namibia. The 
National Research Centre for PIRLS and also the 
Second International Technology in Education Study 
(SITES), which was implemented in 2006, collected 
information from about 500 schools. A report on this will 
be released later this year. They collaborate on projects 
with universities in England, The Netherlands, the USA, 
Australia, New Zealand and Germany. Current and 
previous clients include, amongst others, the National 
Department of Education, the World Bank, UNICEF, 
Joint Education Trust (JET), provincial departments of 
education (Limpopo, Western Cape, Mpumalanga 
and North West) UNESCO, the NRF and Umalusi.

The distinction between home language as a test language 
and home language different to the test language was 
much smaller among the African languages.
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Jesus and violence
The theme ‘Jesus and violence’, which falls in the domain of 
public theology, is perhaps not very conspicuous in the New 
Testament, but very relevant in our current society. Research 
on this theme was undertaken by Prof Ernest van Eck of the 
Faculty of Theology’s Department of New Testament Studies.  

The results of this research followed on an ideological-critical 
reading of Jesus’ parable of the tenants found in Mark 12:1-2 
(and its synoptic parallels, for example, Matthew 21:33-44 and 
Luke 20:9-19) through the lens of the Gospel of Thomas 65. 
The Gospel of Thomas was found in 1945 at Nag Hammadi in 
Egypt and consists of sayings of Jesus. 

According to Prof Van Eck, some of these sayings are probably 
closer to the layer of the historical Jesus than the versions of 
the same sayings in the synoptic gospels.

Jesus was born and carried out his public ministry in Palestine 
in the first third of the first century. Palestine at that time was an 
advanced agrarian, aristocratic society. As such, the country’s 
social fabric was built on systemic tensions and conflicts 
between the elitist rulers and the ruled peasantry. At the base 
of these conflicts were incompatible interests and ideological 
values. Mediterraneans, in general, were agonistic (fight-
prone) in nature and therefore willing to engage in physical 
conflict at the slightest provocation.

Violence in first-century Palestine was more than just physical 
conflict. In fact, it was establishment violence, which refers 
to the socially unauthorised coercion of others in a way 
that social norms do not endorse, employed with a view to 
maintain, defend or restore the status quo. This coercion took 
place in the form of physical, psychological and spiritual 
violence. It was applied directly in the expropriation of land 
or indirectly by way of taxation, and in an overt or covert 
manner. As such, establishment violence was institutional, 
structural and systemic.

Prof Ernst van Eck
Faculty of Theology

The viewpoint of the peasants
Ownership of land serves as a good example of establishment 
violence in first-century Palestine. The peasantry believed that 
the land belongs to Yahweh and therefore is His to distribute 
(Yahweh or Jehovah is the name of God in the Old Testament). 
Palestine was the land God had promised to Abraham and his 
descendents, according to Genesis 12:1-2: ‘The Lord said to 
Abram, go…to the land that I will show you; and I will make of 
you a great nation’. Palestine was a ‘sacred gift from God’ to 
the Jews. It was a blessing to be cared for through the principle 
of sharing the land’s yield; hence no-one would be in need. 
Inherited land was seen as inalienable. For the peasant, the 
keeping of inherited land was of great importance. To lose 
land meant losing the moral claim that Yahweh had provided 
land for the guaranteed subsistence of everyone.

The reality of Rome
Rome’s imperial ideology was based on claiming the favour 
of the gods. Rome proclaimed that they were chosen by 
the gods – especially Jupiter – to manifest their rule, will and 
blessings; to show their presence and favour throughout the 
world; and to rule an ‘empire without end’. As such, they 
claimed sovereignty over sea and land, and all the inhabitants. 
This ideology included the ‘right’ to domination and power. 
Their outstanding achievements in this regard understandably 
strengthened their belief in Rome’s superiority. 

Following this ideology, the aristocratic elite controlled land 
by expropriation through military force, loans and debt, and 
by distribution and redistribution. They claimed its yield by the 
seizing of the so-called ‘surplus’, as well as by taxes, tributes 
and rents. Land was an asset to be managed for the wealth 
of the rulers. The people that worked the land were controlled 
by means of poll tax (tributum capitis) and cheap labour. The 
sea was controlled by means of a tax system for the fishing 
industry.

The elite leased owned land because of their contempt for 
manual labour. Hence patron-client relationships were set up 
to enhance the patrons’ honour and status, to display wealth 
and power, to build dependency, and to secure loyalty, 
dependence and submission from non-elites. Cities were built 
to display the power, wealth and status of the Roman elite, to 
exercise maximum control over surrounding territories and to 
serve as the basic unit for the collection of tribute and taxes. 
In this manner, ‘normal’ society was codified, conserved 
and construed to produce an image of an ‘ordered state’. 
It meant disseminating the ideology and values of the ruling 
class.

The Jerusalem temple elite
The elite of Jerusalem’s priestly houses understood God in 
terms of His holiness: Lev. 19:2 states, “you shall be holy, for I 
the Lord your God am holy”. To replicate God’s holiness, they 
separated between the ritually ‘clean and unclean’. This purity 
code defined a society centered on the sacrificial system 
of the temple and its priests. It gave the temple elite control 
over the peasantry, as well as the right to demand tithes 
and offerings. As such, they controlled the land and its yield 
through these offerings. The resulting accumulation of wealth 
was used to add peasant land to the estates of the temple 
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elite. In particular, the elite invested in loans to the poor at 
unreasonably high interest rates, resulting in foreclosing on 
their debtors when they could not repay their debts. Also, 
peasants who failed to tithe their produce were rendered 
unclean and indebted.

Establishment violence in first-century Palestine was truly 
endemic and systemic. It manifested as direct overt violence 
by way of the forceful taking of land; as direct covert 
violence by way of controlling people that worked the land 
and harvested the sea; as indirect overt violence by way of 
creating patron-client relationships with a view to enhancing 
honour and status and displaying wealth and power; and as 
indirect covert violence by way of controlling various forms of 
propagandistic tools such as coins, buildings and temples.

What was Jesus’ stance on establishment violence in first-
century Palestine? First an analysis of the parable in Mark 
12:1-12 seems appropriate, since it deals with many of the 
above qualities: land ownership, a patron-client relationship 
between an elite leasing his vineyard to non-elites, violence 
perpetrated by tenants, a display of status to coerce the 
handing over of the fruit of the vineyard, and the retaking of 
the vineyard by means of violence. An analysis of this story in 
the version of the synoptic gospels, soaked in establishment 
violence, suggests that Jesus condoned, even instigated 
physical or direct overt violent behaviour. 
 
In the Markan and Matthean versions of the tenants, Jesus 
asks a rhetorical question on what the owner of the vineyard 
will do with his violent tenants. Jesus’ answer is simple: violence 
will be answered with violence – the owner will kill the tenants 
and give the vineyard to others. Simply stated, this can be 
understood as Jesus not only condoning violence, but also 
the expropriation of peasant land by the aristocratic elite with 
a view to accumulate wealth and status. 

In the Lukan version, Jesus goes even further: after the listeners 
vehemently opposed Jesus’ suggestion of fighting fire with fire, 
He dismissed their reaction by quoting Psalm 118:22 to which 
he added an interpretation with an overt violent implication.

Is Jesus’ stance on violence reflected by the tenants in the 
synoptics? As for the apocryphal GThom 65, it does not seem 
to be the case. The Thomasine version of the tenants differs 
from the synoptic version in two important aspects: the third 
agent sent by the owner to collect a part of the yield was 
his son – a status marker – who he believed could coerce 
the tenants to comply with his demands. Even when his son 
was killed, the owner did not resort to violence. From a social 
scientific perspective, GThom 65 challenges two ‘general’ 
values of life in Jewish Palestine: resorting to the display of 
status, and the use of violence to maintain and enhance 
honour.

With regard to the use of indirect overt violence to demonstrate 
status, the twist of the Thomasine parable is that all ‘self-
evident’ or ‘ordinary/normal’ expediencies like the connection 
between status and social power, the privileges of ownership 
and the normalcy of status displays are unsuccessful and 
ineffective.

The use of direct overt physical violence is also criticised by 
Jesus according to GThom 65 – an exact opposite stance to 
that of Jesus in Mark 12:1-12. The tenants’ resort to physical 
violence reaps no gains. The owner’s decision to refrain from 

using violence, however, does. Evidence from papyri (dating 
from 300 BC to 300 AD) on viticulture in Palestine indicates that 
in the Roman Empire possession was normally a function of 
the ability to take, hold, and exploit land. Possession involved 
force. 

The possession of land, by using force, was seen by the 
aristocracy as a right. The second twist in GThom 65 is that the 
owner of the vineyard refrains from executing this ‘right’. As 
such, the owner, and not the tenants, is the honourable man. 
According to Jesus, honour is gained by acting in precisely 
the opposite way to what was regarded as ‘normal’.

Jesus’ stance on violence, as found in GThom 65, finds 
support in several other sayings of Jesus in the gospels 
that most probably also go back to Jesus himself. Famous 
examples are ‘love your enemies’ and ‘when someone strikes 
you on the cheek, offer the other as well; when someone 
takes away your coat, do not prevent that person from taking 
your shirt along.’ As is the case with the GThom 65 version, 
the relevant sayings in the gospels differ markedly from Mark 
12:1-12 where, as we have seen, Jesus seemingly condones 
the fighting of fire with fire.

An ideological-critical analysis of the tenants in Mark 12:1-12 
by means of GThom 65 indicates that Jesus most probably 
criticised all kinds of establishment violence, which is also 
supported by several of other sayings and parables of Jesus. 

The ideology of the domination of the oppressed by 
‘legitimate power’, of which we have several examples in 
history, is probably rooted in Mark’s version of the tenants. 
This emphasises the necessity for reading the text of the New 
Testament from an ideological-critical perspective. Otherwise 
one could easily fall into the trap of ‘gospelising’ Jesus, which 
would mean that no difference is made between the sayings 
of Jesus and the theological application thereof in the 
tradition of the synoptic gospels.

Prof E van Eck
New Testament Studies
+27 12 420 3804
ernest.vaneck@up.ac.za

A look at the past
The Department of New Testament Studies at the 
University is celebrating its 70th birthday in 2008. It 
is therefore only fitting that the first New Testament 
scientist from the southern hemisphere to be elected as 
president of the prestigious society for New Testament 
scientists, Studiorum Novi Testamenti Societas, is from 
the University. He is emeritus professor AB du Toit, former 
head of the Department of New Testament Studies. 
Over the past seventy years the department has 
developed a prominent international profile. Many 
of its formers students are now principals, deans and 
lecturers across the world, including in countries such 
as Korea, the USA, Russia, Germany, Thailand, India, 
Australia, Romania, Belgium and various African 
states.   
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The science of understanding 
science
Scientometrics can be defined as the system of knowledge 
that endeavours to study scientific systems or parts thereof by 
using definite methods such as observation, measurement, 
comparison, classification, generalisation and explanation.

To the extent that the publication of a relevant scientific 
journal signifies the birth of scientific discipline, scientometrics 
was born in 1978 with the establishment of the international 
journal Scientometrics.

Modern scientometrics is mostly based on the work of Derek 
J de Solla Price and Eugene Garfield. The latter founded the 
Institute for Scientific Information (ISI), which is heavily used for 
scientometric analysis.

While scientometrics was developed in an effort to study the 
growth and evolution of science and scientific disciplines, the 
results of scientometric analyses are used mainly by decision-
makers in government departments, government agencies 
and university administrations, among others, who require 
evidence of the results of their actions or inactions.

At the heart of the scientometric methods is the issue of 
‘measurement’. In contrast to traditional peer review, which 
is based on subjective opinions of individuals, scientometrics 
utilises quantitative metrics (for example, number of 
publications, citations per paper, number of patents 
and others) to compare the performance of individuals, 
organisations and systems.

In comparison to ‘peer reviews’ (the other approach that is 
used exclusively in science and technology), scien-tometrics 
has a number of advantages. For example, without the use 
of scientometric approaches, it is impossible to estimate a 
country’s performance in different scientific disciplines, as 

Prof Anastassios Pouris
Faculty of Engineering, Built Environment 

and Information Technology

there are no peers that can express an opinion in more than 
one or two scientific areas.

A similar argument is valid for the comparison of scientific 
fields in different countries.  Furthermore, scientometrics 
makes comparisons reliable (as peer opinions may change 
as the team of peers is changed) and repeatable.

The science of Scientometrics
Scientometrics is to science and technology what economics 
is to the economy. In the same way as economists monitor 
the performance of an economy through the use of particular 
indicators such as growth of the gross domestic product, so 
scientometricians monitor the performance of the scientific 
and technological system through the monitoring of specific 
indicators such as national share in world publications.  

In South Africa, the first scientometric study was produced 
in 1987 on contract for the Foundation for Research 
Development (FRD), now the National Research Foundation 
(NRF).

The report by Anastassios and Anthipi Pouris, “Physics and 
botany research in South Africa: a comparative study”, 
addressed the question: Is research in the field of physics 
good and research in the field of plant sciences unsatisfactory 
in South Africa?

A large-scale peer evaluation of researchers initiated by the 
FRD at the time indicated that physicists in the country had 
higher evaluation ratings and plant scientists lower evaluation 
ratings than those in other disciplines.

Based on the intuitive assumption that scientists are assessed 
according to their research activity and performance, the 
results of the FRD assessment led to the argument that physics 
research  in the country was strong and plant sciences 
research was weak.

The report used several measures as indicators of 
performance. These included the South African contribution 
to world scientific literature in the particular disciplines and 
the country’s rating according to publication output per 
discipline. Another measure of performance was that of 
comparing the citations per paper for a given country in a 
given field in a given year to the world norms for that field 
in that year. According to all three criteria, plant sciences 
outperformed physics research in South Africa and the FRD 
argument was refuted.

During the past thirty years, a number of research articles have 
been written in South Africa and about South Africa. Most of 
them have appeared in the South African Journal of Science 
and the International Journal of Scientometrics.

However, the field of scientometrics as a research domain 
has only recently been established in the country. A 2003 
article in the International Journal of Scientometrics 56 (1) 81-
93 (Dutt B et al) identified, amongst others, the countries that 
produced at least ten research articles in the journal from 
1978 to 2001.

India and The Netherlands were at the top of the list for the 
most recent period (1994 to 2001) with sixty and 53 papers 
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respectively. South Africa was absent from the list. Probably the 
lack of research funding for science policy research in general 
and scientometrics research in particular is responsible for the 
embryonic stage of the field in the country.

Scientometricians have found support and acceptance in 
the South African government. The Department of Science 
and Technology (DST), for instance, recently assessed the state 
of nanotechnology research and biotechnology research in 
the country.

Furthermore, the recent vision document of the DST (2007), 
Innovation towards a knowledge-based economy – ten 
year plan for South Africa, 2008-2018, sets as two targets the 
five-fold increase of the South African number of research 
publications and of the country’s number of patents. 

Other government agencies like the NRF and the South 
African National Energy Research Institute realise the potential 
of scientometrics and utilise them for the monitoring and 
assessment of their activities. 

The article that has probably attracted the most public 
attention was entitled: The international performance of the 
South African academic institutions: a citation assessment, 
and was published in Higher Education: The International 
Journal of Higher Education and Educational Planning. 

The article identified which of the country’s universities and 
disciplines were classified in the top one percent of the world’s 
institutions. Six South African universities (including the University 
of Pretoria) were identified as belonging to the world’s best. 
The article was discussed in a number of newspapers in the 
country.

Scientometrics is a sina que non of the study of any science, 
technology and innovation system. South Africa will have to 
develop local capabilities in this field further to benefit from 
the insights scientometrics can offer.

A look at the past
The Institute for Technological Innovation was founded 
by the current Vice-Chancellor and Principal of the 
University, Prof Calie Pistorius, in 1994. The mission of 
the institute is to promote technological innovation 
through research, partnerships with industry and to 
support training. 

Prof A  Pouris
Institute for Technological Innovation
+27 12 420 5178
anastassios.pouris@up.ac.za
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From l to r: Dr Anne-Marie Bergh, Prof Alta 
Kritzinger, Prof Robert Pattinson and Dr Elise van 

Rooyen.
Faculties of Health Sciences and Humanities

Saving babies and mothers
As close as possible to the mother is physically the safest 
and emotionally the best place for a newborn baby to be. 
Wrapped up skin-to-skin with the mother, the baby is warm, 
secure, stress-free and able to suckle whenever it wants. This 
basic philosophy behind kangaroo mother care (KMC) is true 
for healthy, full-term babies, but can make the difference 
between life and death for pre-term and/or underweight 
babies.

Mothers often don’t bond well with premature babies, 
especially if the baby is taken away from them immediately 
after birth, according to Dr Elise van Rooyen, principal medical 
officer and lecturer in the Department of Paediatrics at the 
University. “Kangaroo mother care takes away the anxiety of 
having a baby in neonatal intensive care and empowers the 
mother to be the primary caretaker, while helping to develop 
the amazing bond between mother and child,” she says. 
“Taking care of a tiny, premature infant can be frightening and 
the mother is often understandably scared and uncertain,” Dr 
Van Rooyen explains. “The mothers are hungry for information 
and just need some help and reassurance.”

Dr Van Rooyen is part of a multidisciplinary research team in 
the Medical Research Councils’ (MRC) Maternal and Infant 
Health Care Strategies Research Unit that is attached to the 
University of Pretoria and based at Kalafong Hospital. Prof Robert 
Pattinson of the Department of Obstetrics and Gynaecology is 
the director of the Unit and Dr Anne-Marie Bergh is the leader 
of the KMC research programme. The team has taken on 
the challenge to achieve wide acceptance and successful 
implementation of the KMC technique at hospitals across the 
country. They also respond to calls for help with this novel care 
routine from other countries.

Evidence in support of 
kangaroo mother care
The underlying cause of South Africa’s high infant mortality rate 
is the high prevalence of HIV/Aids and widespread poverty, 
resulting in a high percentage of low birth-weight neonates. 
Prof Pattinson and Dr Bergh have led several studies on the 
effectiveness and impact of kangaroo mother care. A recent 
survey of South African hospitals using the Perinatal Problem 
Identification Programme (developed by the MRC unit and 
published as the Saving Babies reports) demonstrated that 
the introduction of this novel care routine was associated 
with about a 30% reduction in neonatal deaths of babies 
weighing between one and two kilograms.

At Kalafong, detailed record-keeping on mothers and their 
low birth-weight infants have confirmed that KMC is not only 
a safe option, but also holds benefits over more high-tech 
care options. “These babies are calmer and have a more 
stable heart rate, blood pressure and breathing and we even 
find that they sleep and feed better and gain weight faster,” 
Dr Van Rooyen remarks. “You can actually see what it means 
to the mother and the difference it makes to the baby.” The 
close skin contact with the mother provides a natural, warm 
and secure environment for the babies to thrive, compared 
to the stressful light and noise in a conventional intensive care 
environment where the babies have little or no contact with 
their parents. The technique also reduces the risk of infection 
associated with overcrowded incubators. Even oxygen-
dependant infants can benefit from intermittent kangaroo 
mother care. The babies can usually go home much sooner, 
compared to incubated infants. 

Once KMC is in place, hospitals also benefit from considerable 
cost savings. Kangaroo mother care comes at a fraction of 
the cost of conventional, high-tech neonatal care. Babies in 
kangaroo care also typically need shorter hospital stays. With 
the mothers as primary caregivers, nursing staff are able to 
support twice the number of mothers. The better survival rates 
of immature neonates also improve staff morale.

Research to ensure success and 
spread high-quality care

Kangaroo mother care was pioneered in the late 1970s 
by Dr Edgar Rey, a Colombian paediatrician, to relieve 
overcrowding in incubators in a huge community hospital in 
Bogotá. Doctors noticed that these babies were doing very 
well and that mortality rates were dropping. The news spread 
and the concept began catching on in other parts of the 
world.

The idea was brought to South Africa and pioneered at Groote 
Schuur, Witbank and Kalafong hospitals between 1995 and 
1999. The local research effort to support implementation got 
under way in 1999. Today South Africa is a world leader in this 
field and the expertise of the research team is in demand 
around the world.

This way of caring for neonates requires a paradigm shift from 
conventional nursing practice and, as with any new concept, 
its introduction is not always easy. Because the nurses’ role 
changes to an assisting, educating and supportive one, while 
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The Kalafong thari 
Dr Elise van Rooyen designed a special wrap to secure a baby in the 
kangaroo position. The staff and patients call it the “Kalafong thari”.  “Thari” 
is a Sotho/Tswana word for the traditional animal skin used to wrap babies. 
The Kalafong thari is used widely in South Africa and also in Malawi, Ghana, 
Tanzania, Mozambique and Canada. 

allowing the mother to be the primary caregiver, the idea 
sometimes meets with some resistance. It was, therefore, 
essential to design an implementation process that will ensure 
staff acceptance, and provide training for nurses in their 
new role. Some hospitals also need to make some structural 
changes to allow mothers to stay with their babies until they 
are discharged. This initial expense can sometimes be a 
barrier to the implementation of kangaroo mother care.

“We know it works and saves lives,” says Dr Bergh. “The next big 
challenge is to move from knowledge and policy to effective 
implementation and sustainable practice at more health-
care facilities.”

What is kangaroo mother care?
Kangaroo mother care is a method of caring for stable, immature infants. 
It consists of the kangaroo position, kangaroo nutrition and kangaroo 
discharge. The mother keeps the baby wrapped, tummy down, skin-to-
skin between her breasts. The baby wears only a nappy to ensure as much 
as possible skin contact between mother and infant. The mother feeds the 
baby breast milk, with the help of a feeding device if necessary. Mother 
and baby lodge together in a special ward until the baby is ready to be 
discharged. At home, the baby can also be wrapped to the father’s bare 
chest. The parents are encouraged to continue kangaroo mother care at 
home and reminded about follow-up visits at the clinic.

The South African government is a signatory to the Millennium 
Development Goals. The fourth goal is to reduce the number 
of deaths of children by two-thirds by 2015 compared with 
1990. Unfortunately,  the rates of child deaths in South Africa 
are increasing, not decreasing. One of the key contributors 
to the high child-death statistics is neonatal deaths and steps 
taken to reduce neonatal deaths will impact significantly 
on child-deaths. Hence, the successful implementation 
of kangaroo mother care throughout South Africa is vital to 
achieving this goal.

A key focus of the research programme is effective 
implementation and ongoing best practice so that it can be 
extended to more hospitals in South Africa and across the 
African continent safely and effectively. The research is carried 
out around extensive implementation trials and outreach 
programmes in Gauteng, Mpumalanga and KwaZulu-Natal.

“Once a hospital has accepted and adopted the concept, 
it is essential that it must take ownership and integrate it as a 
routine practice,” Dr Bergh explains. “The hospital staff must 
embrace and trust the approach.” To this end, the team has 
developed a training workshop, an implementation workbook 
and a multimedia resource package. In 2006 the Kalafong 
KMC training project won first prize in the Gauteng Health 
Department’s Khanyisa Awards for Service Excellence.

The research team now focuses on evaluating and refining 
the training materials, while also investigating the effectiveness 
of different kinds of implementation approaches. Looking 
for the most pragmatic and cost-effective solutions, the 
researchers also compare the effectiveness of on-site and 
off-site training, and even the use of ‘teletuition’, whereby the 
training is broadcast in one-hour sessions to remote hospitals. 
The team members have developed an evidence-based 
progress-monitoring model to use during follow-up visits and 
to give objective feedback to hospitals and provincial health 
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departments. According to this model, specific ‘progress 
markers’ are evaluated to measure how well a specific unit 
is functioning. These progress markers also provide units with 
a tool to improve existing practices as part of a continuous 
cycle of quality improvement.

They have found that hospitals need structured support and 
encouragement to implement the technique successfully. 
Ongoing monitoring and evaluation, offered in a supportive, 
non-threatening manner, is essential. The support must be 
maintained until KMC becomes an integrated part of the 
hospital’s philosophy of neonatal care. The videos and posters 
are popular training aids that help to facilitate acceptance 
and implementation of this kind of care.

A staggered approach to implementing KMC, targeting 
a limited number of hospitals in a province at a time, is 
sometimes more manageable and has more potential for 
sustainability than a ‘big bang’ approach aiming at province-
wide roll-out in one go. The research further shows that 
leadership in driving the process is important, at ward and 
management level, and that the motivation and passion 
of an individual who believes in KMC  can make a huge 
difference. Successful and sustainable implementation 
requires a team effort, supported by hospital management 
and provincial health officials at all levels. 

It is evident that the ongoing improvement of KMC requires 
a holistic approach and a multidisciplinary research team. 
“We learn from each other and enrich each others’ research 
perspectives,” Dr Van Rooyen believes. The research 
team regularly shares its results at local and international 
conferences on paediatrics and perinatal care.

The research programme is also geared towards the New 
Partnership for Africa’s Development (NEPAD) goals and the 
introduction of KMC in other African countries. At the request 
of the ‘Save the Children Foundation’, Dr Bergh and Dr Van 
Rooyen visited Malawi during July/August 2007 to evaluate 
KMC and plan for the scaling up of the practice in this country. 
Their recommendations were shared with Tanzanian health 
workers who will be responsible for large-scale implementation 
in Tanzania during 2008. United Nations Children’s Fund 
(UNICEF) also sought help from the research team with its 
implementation project in Ghana over the next two years. 

Adding even more value for 
babies in kangaroo mother 
care
In addition to the immediate physiological benefits of KMC, 
some exciting new evidence is emerging that it could make 
a long-term difference in the speech, hearing and language 
development of these children. Prof Alta Kritzinger is leading 
a research programme to investigate the short-term effect 
of an early communication intervention training programme 
on mothers already participating in KMC. Prof Kritzinger 
heads the Clinic for High Risk Babies in the Department of 
Communication Pathology at the University. 

“When a mother bonds well with her baby, they will have better 
communication interaction and that is crucial for the infant’s 
development,” Prof Kritzinger says. “It is natural for a mother 

to kiss, touch, stroke and caress an infant, and also to look at 
and smile at her baby, and to talk to the infant. KMC primes 
the mother to stimulate her baby in this way, but it appears 
that a mother must be guided to effectively interact with her 
pre-term infant. She must learn to pick up and understand the 
subtle signals from the premature infant as these babies are 
born before they are ready for communication interaction.”

Prof Kritzinger was able to show that a basic communication 
training programme of three sessions over 14 days could help 
the mother to achieve better communication with her infant. 
Compared to mothers who were not trained – and especially 
those not in KMC – these mothers provided more appropriate 
verbal stimulation to their babies, responded better to the 
infant’s needs, made significantly more eye contact and 
smiled more at the baby. “We are realising more and more 
how critically important the first few days after birth are for the 
child’s future development,” she adds. “KMC, combined with 
basic communication training, can give these fragile babies 
a better start in life.”

Another exciting development is that KMC now features in the 
curriculum of medical, nursing and speech therapy students 
at the University. The latest research results are fed to the 
students to ensure a new generation of doctors, nurses and 
speech-language therapists who will know and understand 
the benefits of  KMC.

Dr E van Rooyen
Paediatrics
+27 12 373 1036 
elise.vanrooyen@up.ac.za

Prof R Pattinson 
Obstetrics and Gynaecology 
+27 12 373 1003
rcpattin@kalafong.up.ac.za

Dr Anne-Marie Bergh 
Health Sciences Education Office
+27 12 354 2402
anne-marie.bergh@up.ac.za 

Prof A Kritzinger
Communication Pathology
+27 12 420 2949
akritzin@postino.up.ac.za 

A look at the past
The Faculty of Health Sciences was established in 1943. 
Obstetrics and Gynaecology was one of the first fields 
of study to be introduced. Prof LJ te Groen became 
the first Head of Department when he accepted the 
Chair in Obstetrics and Gynaecology. He also became 
the first dean of the faculty.  

Written permission for the use of the photographs was granted by the mothers of the 
babies.
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Prof Gerhard Hankce, 
Faculty of Engineering, Built Environment 

and Information Technology

Distributed sensor networks

Common objects will soon talk 
a common language
Garments that stop washing machines when the water gets 
too hot for the fibre, briefcases and handbags that alert the 
user that an item is missing, cell phones that stop working 
when they recognise that the person carrying it is not the 
owner, houses that know the various walks of their inhabitants, 
wristwatches that determine when their wearers get too hot 
under the collar in a critical business meeting. This may all 
sound like the stuff that science-fiction novels are made of, 
but, speaking to Prof Gerhard Hancke of the Department 
of Electrical, Electronic and Computer Engineering at the 
University and winner of the THRIP Excellence Award for his 
research achievements, it is quite clear that we may soon be 
using these technologies in our everyday lives.

Wireless network sensors allow inanimate objects to speak 
to each other and are already widely used in a plethora 
of industries all over the world. Ubiquitous or omnipresent 
computing is not a new idea or technology, but the extensive 
research that is going into this area all over the world is making 
it one of the fastest-growing technologies and research areas 
in the world.What wireless network sensors do is to use a 
wireless environment such as the Internet, cell phone networks 
or other radio frequency communication technologies to 
send messages to inanimate objects. A sensor is placed, 
for example, in a motor vehicle. When the vehicle passes 
through a particular intersection, a receiver in the traffic 
light could be triggered, which, in turn, could trigger another 
reaction such as taking a photograph of the vehicle, tracking 
the path of the vehicle by writing onto a database or alert the 
police via cell phone if the vehicle in question is wanted in 
connection with a crime.  “The application of wireless network 
sensors is virtually limitless,” explains Prof Hancke. “It has 
applications in households, e-health, security and defence 
systems, communications, search and positioning, transport 
and many other areas.”
 
In  a leading report entitled “The Internet of Things”, tabled 
at the World Summit on the Information Society in 2005, 
predictions were made that objects or things will soon far 
outstrip humans as users of the Internet as we move into a 
world where objects communicate with each other without 
any human intervention.
 
“At the dawn of the Internet revolution, users were amazed at 
the possibility of contacting people and information across 
oceans and time zones, through a few clicks of their mouse. 
In order to do so, however, they typically had to sit in front of a 
computer device (PC) connected to a global network. Today, 
they can also use mobile phones and portable laptops. The 
next logical step in this technological revolution (connecting 
people anytime, anywhere) is to connect inanimate objects 
to a communication network. This is the vision underlying the 
Internet of things. The use of electronic tags (for example, 
radio frequency detification (RFID) and sensors will serve to 
extend the communication and monitoring potential of this 
network of networks, as will the introduction of computing 
power in everyday items such as razors, shoes and packaging. 
Advances in nanotechnology (manipulation of matter at 
the molecular level) will serve to further accelerate these 
developments,” the report stated.

International links
Research into wireless network sensors is not limited to the 
world’s largest global players. There is scope for developing 
and emerging economies to make a significant contribution, 
as they often have unique application opportunities. South 
Africa is no exception and the research emanating from 
Prof Hancke’s Distributed Sensor Networks Group is widely 
recognised. However, he realised the importance of building 
international networks and has been collaborating closely 
with industry and research institutions internationally. 

In addition international links have been established by serving 
on international science bodies. He became a senior member 
of the administrative committee of the Industrial Electronics 
Society (IES) of the International Institute of Electrical and 
Electronics Engineers (IEEE) in 2006 as reward for ten years of 
outstanding service to the society. In November 2007, he was 
re-elected as the secretary of the IES for a second term. Also, 
in November 2007, Prof Hancke was awarded the IEEE’s RAB 
Larry K Wilson Transnational Award for inspiring membership 
development and services as a member of several regional 
and technical conferences worldwide. Only one award of this 
kind is presented worldwide annually. He was elected to the 
IEEE Membership and Geographic Activities Board for 2008 as 
Vice-Chair for Member Development. This is one of the major 
boards of the IEEE and looks after members and geographic 
units worldwide.

The Distributed Sensor Networks Group at the University has 
long standing international partnerships with institutions such 
as the Institute for Computer Technology (ICT) at the Technical 
University, Vienna, the Center for Telecommunications 
Research (CTR), King’s College, London, the Institut für 
Automation and Kommunikation (ifak), attached to the Otto 
von Guericke University, the John von Neumann Faculty of 
Informatics at the Budapest Polytechnic – and most recently 
– the Broadband and Wireless Networking Laboratory at the 
Georgia Institute of Technology.These partnerships have led 
to the exchange of students and staff on many occasions.
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Body area networks
Prof Hancke’s group, which includes more than 20 master’s 
and doctoral students, are conducting research into a variety 
of applications of these intelligent sensors. One of the areas 
the group is focusing on is so-called body area networks. 
Research includes areas such as gesture recognition, where 
sensors fitted to a user’s hand can translate sign language, 
and walking pattern recognition, where a sensor picks up 
the unique vibration of a person’s walk. Researchers are also 
looking at monitoring physical conditions in human beings 
where symptoms such as stress levels, skin resistance, heart 
rate or blood pressure can be picked up by a sensor and 
relayed via cell phone, personal digital assistant (PDA) or other 
mobile device. This research is strongly related to the field of 
e-health.

“Some organisations are already looking at measuring the 
stress levels of its executives to be able to recommend 
holidays before the executive falls ill or makes critical business 
errors,” Prof Hancke explains.

Tracking movement
Another research area of Prof Hanke’s team involves 
positioning networks. This already has widespread application 
in Global Positioning Systems (GPS), but research is now turning 
to other applications such as indoor position monitoring. 
Using triangulation, the movement of employees in a building 
could be monitored, for example. This would be of particular 
benefit in high security areas or buildings. 

Sensors are not necessarily limited to simply monitoring 
movement. One of the group’s researchers investigated 
the tracking of blood consignments, for example. Not only 
does the sensor identify the blood, but it can also monitor the 
movement from donor to recipient, as well as the temperature 
that the sample was kept at during the transportation.

The tracking of people and vehicles has drawn a lot of 
attention from the military, particularly in the USA, and a 
lot of funding has been made available internationally for 
research in this area. Wireless sensor networks were used in 
the Afghanistan War, for example, to identify movement in 
known terrorist hide-outs. 

Access control
Wireless network sensors also have extensive application in 
the area of access control. In this field of research, integration 
with multimedia technology is the latest hotspot and many 
researchers are investigating how sound and video files, 
which tend to be large, could be compressed to enable 
small wireless network sensors to transmit this data quickly and 
effectively. 

“There is also obvious integration between body area networks 
when it comes to access control,” Prof Hancke explains. “The 
type of sensor that will recognise a person’s walk could, for 
example, be used to ‘teach’ a house who the inhabitants are, 
making it possible to send a signal when an unknown person 
enters the house uninvited.”

Monitoring structures
Another interesting application for these clever sensors can 
be found in the field of structure health. The San Francisco 
Golden Gate Bridge, for example, is already fitted with sensors 
to alert engineers to possible structural damage. “More than 
just measuring stresses in materials, the sensors could actually 
start using the resonance and vibration of materials in order 
to charge its own batteries,” Prof Hancke says. The sensors are 
also highly effective in measuring temperatures and sending 
out warnings when critical temperatures for specific materials 
are exceeded.

Distributed Sensor Networks 
Group
Prof Hancke is very proud of his group’s achievements and 
skills level development. “We are not limiting our research to 
a particular area. In fact, together with our university, industry 
and academic partners, we have the expertise to handle 
the entire network chain from the sensors to the distribution 
of the signals and even as far as the database entries and 
interpretations in the Enterprise Resource Planning (ERP) 
systems,” he says. In this he acknowledges the valuable 
contribution and partnership with Prof Derrick Kourie and his 
research group in the Department of Computer Science.

“We try to focus our research activities on real needs in real 
businesses and industry,” Prof Hancke explains. “This is such 
cutting-edge research, that it truly has the ability to change the 
way certain businesses operate and cut costs while boosting 
efficiency. This is what the South African economy needs and, 
as a group, we are committed to supporting local businesses 
and initiatives by doing research for them and advising them 
on effective implementation.”

“Our fourth-year students, for example, have to spend about 
640 hours on an assessment project and we try to ensure 
that all of these projects are real problems that exist in South 
African businesses or industry.”

Prof Hancke’s efforts in this regard have not gone unnoticed. 
In 2007, he was awarded the Technology and Human 
Resources for Industry Programme (THRIP) prize for SMME 
development. With the impetus provided by Dr Roelf van den 

The Global Positioning System was developed by the United 
States Department of Defense and uses between 24 and 
32 Medium Earth Orbit satellites that transmit precise 
microwave signals. This enable GPS receivers to determine 
their current location, the time, and direction).
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Heever of the multinational IT solutions company EPI-USE and 
Mr Sybrand Grobbelaar, former CEO of Grintek, Prof Hancke 
managed to band together 11 small and medium businesses 
to work jointly on a project between academia and industry 
to promote research and the application of wireless sensor 
networks in South Africa. This project is known as the South 
African Sensor Net Initiative (aSASNi). Both Dr Van den Heever 
and Mr Grobbelaar have long-standing associations with the 
University, with Dr Van den Heever being the former head of 
the Department of Computer Science and an extraodinary 
professor at the University before establishing EPI-USE and Mr 
Grobbelaar supporting research at UP while at Grintek.

The future
Prof Hancke and his group are leading researchers in the field 
of wireless sensor networks in South Africa. “We are constantly 
looking for industry partners and, of course, funding to ensure 
that our research is relevant and contributes to the growth of 
the South African economy,” Prof Hancke says.

The group is also actively involved with other initiatives such 
as the establishment of a Joint Research Group for Distributed 
Sensor Networks, which is a joint venture between the University 
of Pretoria and the Meraka Institute at the Council for Scientific 
and Industrial Research (CSIR) and will form part of digital@
SERA (the Southern Education and Research Alliance). This 
will probably be in place early in 2008 and aims to facilitate 
national economic and social development through human 
capital development and needs-based research and 
innovation, specifically in the ICT sector. 

“The traditional dominance of industrialised countries in 
scientific and technological innovations will weaken in favour 
of less wealthy, but no less tech-savvy nations,” the International 
Telecommunications Union predicted in 2005. Considering 
the remarkable strides that researchers at the University of 
Pretoria are making, this seems to hold true and Prof Hancke’s 
group is leading the way in South Africa to connect you, your 
machines, your appliances and your mobile devices. 

Prof GP Hancke
Electrical, Electronic and Computer 
Engineering
+27 12 420 2386
gerhard.hancke@up.ac.za

A look at the past
In 1956, the Department of Electro-technical 
Engineering came into existence and in 1976 an 
independent Department of Electronic Engineering 
was established. This made the University of Pretoria 
the first university with an independent Department of 
Electronic Engineering. The Department of Electronic 
Engineering expanded to become the Department 
of Electronic and Computer Engineering in 1986 and, 
on 1 April 1992, due to consolidation and academic 
steps taken, it merged again with the Department 
of Electrical Engineering to form the Department of 
Electrical and Electronic Engineering. 

With the introduction of a new degree in Computer 
Engineering in 1999, the Department became the 
Department of Electrical, Electronic and Computer 
Engineering in 2000. The first group of computer 
engineers finished their undergraduate studies at 
the end of 2002. The Research Group on Distributed 
Sensor Networks (initially known as the Computer 
Networks and Security Group) was established in 2003 
to accommodate the first group of postgraduate 
computer engineering students.

Access control is just one of the applications using wireless 
sensory networks.
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Prof Charlotte du Toit
Faculty of Economic and 

Management Sciences

Integrated social development 
as an accelerator of shared 
growth
Despite reasonably robust positive growth in the South African 
economy over the past number of years, progress towards 
eradicating poverty by addressing the unemployment, 
redistribution and associated socio-economic problems 
has been less successful. In a paper entitled: Integrated 
social development as the accelerator of shared growth, 
co-authored by Prof Charlotte du Toit of the Department 
of Economics at the University of Pretoria, she contended 
that this phenomenon was caused by structural rather than 
cyclical impediments to employment. Consequently, shared 
output growth is seriously jeopardised.

Utilising internationally acclaimed econometric models, it is 
proven that fiscal and monetary policy intervention (lowering 
of taxes and/or interest rates) aimed at accelerating gross 
domestic output through demand-side intervention 
could only be truly effective in an economic environment 
without structural constraints impeding the capacity of the 
economy to absorb everyone who is willing and able to work 
(Figure 1 on page 71). 

Demand-side policy interventions might also attract sufficient 
investment capital. In an environment unfettered by structural 
constraints, this course of action will achieve the goal of higher 
economic growth without putting pressure on the balance of 
payments, the exchange rate or domestic inflation.

Poverty trap 

However, in a scenario where the economy is faced with 
structural supply-side (production) constraints such as relatively 
high and rigid unemployment rates, as well as infrastructural 
constraints, domestic production will fail to meet the increased 
demand. In this case, accelerated growth merely causes 

increased domestic expenditure on gross domestic product, 
without concomitant and equal increases in employment, 
and hence fails to have everyone share in the higher income 
generated in the economy. The lack of domestic production 
to meet the increased domestic demand will merely be 
supplemented by increased imports that, in turn, will impact 
negatively on the balance of payments, the rand exchange 
rate and domestic inflation.

The limited capacity of an economy to absorb labour will 
result in high and increasing levels of unemployment with 
depressing socio-economic and growth implications (Figure 
2). High and rigid levels of unemployment will cause a large 
portion of the population to be subjected to low income 
levels and poverty, thereby limiting their access to a range of 
economic and social services. 

Those who have become discouraged and who have lost faith 
in the ability of the system to generate jobs, will be assumed 
to remain unemployed ‘by choice’. Low-income and poverty-
stricken groups have little financial maneuverability and 
save little, thus hampering investment, output growth and 
employment. A high level of relatively unskilled labour supply, 
supplemented by a high influx of illegal immigrants, further 
exacerbates the unemployment problem.

A lack of shared wellbeing 
inhibits potential growth
Prof Du Toit notes that unemployed South Africans do not 
share in the income generated by the economy because of 
their inability to participate in significant income-generating 
economic activity. The economy is therefore under-utilising its 
labour resources.The high and sticky levels of unemployment 
hamper South Africa’s ability to reach sustainable growth at 
levels of 6%.

South Africa’s growth potential is limited to approximately 4%. 
If actual GDP growth rates exceed 4%, that is, if actual output 
exceeds the potential of the economy, the economy is 
‘overheated’ and production prices and wages will start rising. 
Given the subsequent impact on consumer prices and the 
balance of payments, monetary policy will ultimately have 
to intervene by deflating the economy through increased 
interest rates.

A growth potential of 4% does not imply that the economy 
cannot indeed grow at levels exceeding this rate, but it 
does mean that actual growth rates in excess of 4% will be 
unsustainable in the medium and longer run.

If growth in ‘supply’ through employment, productivity and 
investment growth do not meet the growth in ‘demand’, 
mainly fuelled by lower tax and interest rates, the balance 
of payments position will be jeopardised and the exchange 
rate will be destabilised, ultimately giving rise to increased 
domestic inflation.

Policy-making must change 

Demand-fuelled economic growth in an economy subjected 
to structural impediments has failed to make significant inroads 
into the alleviation of unemployment. A new paradigm for the 
role and contribution of social security practices (and more 
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specifically their design and implementation) is needed to 
ensure the sustainability of these programmes by facilitating 
employment creation as the main thrust in poverty reduction 
and output growth. 

Policy intervention should aim at fuelling economic growth 
from the supply side by mobilising and empowering potentially 
productive citizens. This calls for a strategy to address 
the imbalances and structural impediments of the past, 
designed and implemented to focus on the development of 
an untapped and poverty-stricken workforce.

The notion of social spending as an expense item needs to 
be replaced by significant investment in the development 
of human capital to the highest level. Only then will external 
programmes of intervention be successful in achieving their 
objectives and become sustainable by contributing to GDP 

growth through employment creation. Social development 
needs to be proactive and needs to be perceived as an 
essential investment in human capital.

Improving the socio-economic 
environment will benefit the 
economy at various levels

Simulations using both a macro-econometric and a 
computable general equilibrium (CGE) model of the South 
African economy show that the productivity increases resulting 
from an improvement in the socio-economic environment 
hold significant benefits for the domestic economy. An 
improvement in the socio-economic conditions significantly 
contributes to employment growth (an additional 2% over 
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the sample period), productivity, output and income growth 
(an additional growth of between 4 and 7%), as well as a 
substantial reduction in inflation (2 to 4% lower), which again 
supports the sustainability of output and income growth.

Similarly, productivity was increased by 10% in the CGE 
model to simulate this scenario. The model shows that the 
impact of this shock could increase the GDP by up to 12% 
in the medium term. This increase would be driven by higher 
exports as a result of the increased competitiveness of the 
South African economy. On a sectoral level, the biggest 
winners are the mining and textile industries, but a number 
of other industries employing many primary factors such as 
labour and raw material also show significant gains.

This new paradigm demands an 
integrated national strategy 

As government embarks on the Accelerated and Shared 
Growth Initiative (AsgiSA), expectations arise that more jobs 
will be created. Little evidence exists that the employment 
opportunities created through the normal course of 
expansionary economic policy will be sufficient. No 
guarantees exist that the most destitute will share in the growth 

benefits, or that the most vulnerable will gain opportunities to 
engage in meaningful and sustainable economic activity. 
Social development must therefore step in to build human 
capital to ensure inclusivity for all. 

An integrated social development strategy proposes the 
expansion of the social safety net, in a sustainable fashion, 
while deliberate efforts are made by all stakeholders to 
mobilise beneficiaries to enjoy the dignity and benefits of 
work and not become dependent on the state. The poor 
need to be given the necessary support either to pursue 
self-employment, or to secure adequate skills and/or other 
employment in the ‘first economy’.

The conceptual framework (Figure 3) is presented in four 
phases: 

1. Strategies need to focus on mobilising and empowering 
the potentially employable, thereby enabling them 
to move from poverty and welfare support to gainful 
employment. 

2. The strategy needs to consider households as an 
economic unit in an attempt to lower the dependency 
and subsequent impediments or constraints that children 
and pensioners may pose on the economically active 
poor. 

Figure 3: Integrated social development as an important accelerator of growth
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3. Attempts need to be made to identify socio-economic 
packages, consisting of nominal wages, social wages, in 
kind compensation, infrastructure and services needs. 

4. A ‘shared’ initiative between government (policy), 
business, labour and civil society, with government 
providing clear guidelines and incentives in support of 
clearly defined social development objectives. 

Realising the AsgiSA goals

The impediments on the country’s growth and poverty-
alleviating potential are predominantly supply-side in nature. 
This finding critically affects policy decisions regarding a 
concerted effort to increase the productive capacity and 

The political context
Sustained social development remains a major challenge for 
South Africa. Even with its buoyant economic growth rates, 
the South African economy has not succeeded sufficiently in 
dealing with the issues related to poverty, employment and 
the significant disparities in income distribution. In this context, 
social development may, indeed, play an important role in 
future elections in South Africa.

Prof CB du Toit
Economics
+27 12 420 3522
charlotte.dutoit@up.ac.za

A look at the past
The macro-econometric model currently maintained 
by the African Institute for Economic Modelling (Afrinem) 
at the Department of Economics originated in the work 
of the late Geert de Wet and Jan Dreyer, who built the 
first quarterly macro-econometric model for the South 
African economy during the 1970s.  A major incentive 
for further development came when the Department 
of Economics was approached by the United Nations 
to represent South Africa in a special project of the UN, 
Project LINK – a project responsible for projecting long-run 
global trends in world trade. For this purpose, the model 
was converted to an annual basis and extended to 
include a detailed trade balance. The model has since 
been updated to keep up with recent developments 
in economic theory and modern econometric 
techniques.

Figure 4: An increase in the productive capacity and future growth path of the South African economy will lead to 
employment creation and poverty alleviation.

future growth path of the South African economy, hence 
effectively translating into employment creation and poverty 
alleviation (Figure 4).

The most important challenge for government is a redesign 
and redirection of its budget allocation priorities away from 
operational expenses towards investment in human capital 
and the socio-economic environment. Such a strategic 
intervention will improve productivity levels, increase the 
labour-absorption capacity of the economy and raise its 
growth potential to ensure higher sustainable output growth 
and shared income: a policy change whereby investment 
in integrated socio-economic development will act as a key 
accelerator of shared future economic growth.
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Prof Dario Grattapaglia (right), Prof Alexander 
Myburg and Dr Jerry Tuskan (left), Faculty of 

Natural and Agricultural Sciences, in front of a 
giant Eucalyptus tree in Tasmania.

The taming of the tree
Throughout the history of mankind, human beings have 
domesticated a variety of species. Over the course of many 
generations, each of these species has gradually been 
changed through selective breeding to suit our needs and 
desires. 

Maize, for example, has been domesticated since about 
4000 BC, and it bears little resemblance to the Mexican 
grass known as teosinte, which was its original wild ancestor. 
Likewise, the domestic dog is very different in appearance 
and temperament from its wild cousin, the wolf.

There is one group of organisms, however, that has largely 
escaped this trend of domestication, despite the fact that 
it is used extensively to meet human needs. This group of 
organisms comprises the trees used in plantation forestry: the 
various species of eucalyptus, pines, acacias and poplars 
that form the backbone of a worldwide multi-million dollar 
industry in the manufacture of products such as paper, pulp 
and construction materials. Although early breeding efforts, 
clonal propagation and improved cultivation have produced 
plantations that look very different from natural stands, the 
genetic makeup of plantation trees is virtually indistinguishable 
from that of their wild relatives.

The reason why domestication has not yet left its mark on trees 
is because they have such long generation times. Unlike a 
dog or a maize plant, most trees can easily outlive a human 
being and they often take many years to flower. Thus, only 
a few tree generations have elapsed since human beings 
first began purposefully cultivating them for commercial use. 
Despite excellent gains already achieved by tree breeders, 
this is far too short a time for even the most stringent selective 
breeding programme to achieve the radical changes that 
often accompany domestication. 

Prof Alexander Myburg of the University’s Department of 
Genetics argues that all this is about to change. “In the 

near future, plantation forestry will have access to new 
technologies and information that may be used to accelerate 
the development of a range of ‘custom-designed’ trees with 
useful attributes such as resistance to drought and better 
wood quality and the like. Another important target will be to 
cultivate trees that can be used to produce economically 
viable bioenergy, and thus reduce our dependence on fossil 
fuels,” says Prof Myburg.

Whereas historical domestication processes took many 
hundreds of years, Prof Myburg predicts that forest tree 
domestication could be achieved within a few decades. 
The reason for this greatly accelerated pace is that the 
domestication of maize, dogs and other species had to rely 
on the selective breeding of traits that arose by chance. Now, 
however, scientists are approaching a position where they will 
be able to purposefully manipulate the genetic material of 
organisms to produce the attributes they want.

Genome sequencing – the first 
link in the chain
To wield such power over living things, one needs to be armed 
with extensive knowledge. In particular, one needs to have 
detailed insight into the relationship between an organism’s 
genetic makeup and its physical characteristics. An important 
step towards attaining this knowledge is the process known as 
genome sequencing.

“One can think of the genome as an immensely complex 
programming code containing the complete set of instructions 
for building and running an organism. This code is written in 
DNA, which is arranged into chromosomes and is found in 
every living cell of an organism,” Prof Myburg explains.

This ‘programming code’ differs from a computer programme 
in two important respects. Firstly, a computer code comprises 
only two types of symbols (‘0’s and ‘1’s) at its most basic level. 
The ‘alphabet’ of the genome consists of four ‘letters’, known 
as A, G, C and T, after the names of the relevant chemical 
constituents of DNA.

The genome of most organisms contains large sections that 
do not appear to have any functional significance – scientists 
have referred to these regions as ‘junk DNA’, but it is becoming 
increasingly clear that they contain many types of regulatory 
sequences and structural information that were previously 
overlooked by scientists.  

Within the parts of the genome that encode proteins, a large 
number of genes can be discerned. These are the individual 
‘command lines’ of the code, in that each gene contains 
the instructions for manufacturing a specific protein that has 
some structural or metabolic role to play within the cell.

Genome sequencing essentially involves ‘reading’, in the 
correct order, the complete sequence of As, Gs, Cs and Ts 
that make up the DNA of an organism. The term first entered 
the vocabulary of most laypersons in 2002 when the architects 
of the celebrated Human Genome Project announced that 
they had sequenced the first complete genome of a human 
being. The significance of this achievement is less widely 
understood, however.

“A genome sequence by itself does not tell us very much 
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about an organism,” cautions Prof Myburg. But, he adds, it 
forms the basis of everything else that is to follow.

“Once one has the sequence in hand, one can begin to 
distinguish between coding and non-coding sections of DNA, 
and to identify individual genes and regulatory sequences 
– a process known as genome annotation. Only then will 
we be able to determine what each gene does and how 
it interacts with other genes to produce specific physical 
attributes. Genome annotation is an ongoing process as 
new gene functions and regulatory sequences continue 
to be discovered. Although the human genome has 
been sequenced in its entirety, its annotation is still far from 
complete.’’

The sequencing of Eucalyptus 
grandis

Although the Human Genome Project received the widest 
press coverage, it was not the first or last complete genome 
to be sequenced. Scientists have compiled a genome library 
comprising a large and ever-growing number of species, 
including mice, fruit flies, zebra fish, yeast, nematodes, some 
herbaceous plants and many microbial organisms and 
parasites.

To date, only one forest tree genome has been sequenced – 
that of the poplar, Populus trichocarpa. Although this task was 
not as daunting as that of sequencing the human genome, 
it was still a mammoth undertaking. The poplar genome 
consists of over 480 million base pairs (the human genome 
is more than six times larger, with around three billion base 
pairs).

Another tree genome project is now being undertaken 
under the leadership of Prof Myburg, the sequencing of the 
genome of Eucalyptus grandis, an important plantation forest 
tree species. This international project is being co-lead by Prof 
Dario Grattapaglia of the Catholic University of Basilia in Brazil 
and Dr Jerry Tuskan of the Oak Ridge National Laboratory in 
the USA.

The genome of this eucalypt species, which is extensively 
cultivated worldwide because of its adaptability, high 
growth rate and superior wood properties, is estimated to 
be about 600 million base pairs long. Nevertheless, Prof 
Myburg is confident that the genome sequencing process 
will be completed in less time and at a lower cost than the 
sequencing of the poplar tree genome.

“Thanks to rapidly advancing DNA sequencing technology, 
we can process genetic data at a faster pace and with 
greater accuracy than ever before,” he says.

But, exactly how does one go about sequencing a 
genome?

Because existing methods of DNA sequencing can only 
handle short stretches of about 500 to 1 000 base pairs of DNA 
at a time, it is impossible to sequence the entire genome all 
at once. Two main approaches are available to overcome 
this obstacle.  

Genes that control the development of wood are expressed 
in the outer, living tissue layers on the outside of the stem 
and on the inside of the bark.

One approach involves breaking up the genome into relatively 
large chunks, each of which is up to 150 000 base pairs long, 
and cloning these fragments into artificial chromosomes 
maintained in bacterial cells. Genome mapping techniques 
are used to determine where in the genome each clone 
belongs, after which they are cut into overlapping pieces 
small enough for sequencing. Once all the pieces have 
been sequenced, the overlaps are used to reconstruct the 
sequence of the entire clone and then the entire genome.

The other strategy employs a ‘bottom-up’ approach that 
involves breaking the genome up into a large number of 
small pieces, which are then sequenced and reassembled 
like a giant jigsaw puzzle to yield the full genome sequence.

Both of these approaches have advantages and 
disadvantages. The first approach (called the ‘clone-by-clone’ 
method) is reliable but slow. The second approach (called the 
‘whole-genome shotgun’ method) is potentially very fast, but it 
can be extremely difficult to put together so many tiny pieces 
of a complex genome sequence all at once. In addition, 
there is the risk that some of the pieces might go missing, thus 
preventing scientists from reassembling the entire genome.

Both approaches have been used successfully to sequence 
the genomes of a number of organisms. Two research groups, 
for instance, completed the sequencing of the human 
genome, more or less concurrently, each using a different 
method.

The Eucalyptus grandis genome will be sequenced using 
an approach that combines the speed of whole-genome 
shotgun sequencing with the accuracy afforded by genome 
mapping. The genome mapping and other associated 
research activities will be performed by an international 
network of Eucalyptus researchers.  
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“We also started getting other scientists involved in the project 
and now there are more than 130 people in more than 18 
countries participating. They will be the primary beneficiaries 
of the genome sequence and will be involved in several 
research initiatives aimed at adding value to the genome 
sequence and making it accessible to the wider scientific 
community,” says Prof Myburg.

An impact on society
Prof Myburg says that once the genome has been 
sequenced, new genomic tools can be designed that will 
allow researchers to find genes associated with important 
traits such as growth, wood quality and disease resistance. 
In addition, comparative studies can be performed on the 
genomes of woody and herbaceous plants so that scientists 
can begin looking for genes unique to trees and to wood 
formation processes. All of this is important as the world seeks 
alternative sources of energy to replace fossil fuels.

“The USA aims to replace 30% of its fossil fuels with biofuels 
by 2030, and is looking at plants that can produce cellulosic 
material as this is crucial for the future production of biofuels. 
Trees are prime candidates to produce this material,” says 
Prof Myburg.

He says eucalyptus trees grow very fast and can produce the 
biomass needed to create bio-ethanol. However, much work 
remains to be done to make woody biomass more suitable 
for bio-energy production. This was one of the primary 
motivations for the Eucalyptus Genome Project, which will 
be funded through the Community Sequencing Programme 
(CSP) of the United States Department of Energy Joint Genome 
Institute (DOE-JGI).

“Trees have some advantages over other plants when it 
comes to producing biomass. Unlike seasonal crops, they 
can be harvested throughout the year to provide a stable 
supply of biomass and they generally do not compete with 
food crops. Wood processing is also well established in the 
pulp and paper industry. It is really a question of modifying 
this process and getting out the cellulose that is the most 
important ingredient to making bio-ethanol,” explains Prof 
Myburg.

A visionary leader
The success of a project as ambitious and complex as 
the sequencing of the eucalypt genome requires visionary 
leadership and exhaustive knowledge of its underlying 
scientific principles. Prof Myburg’s research career proves 
beyond a doubt that he has the necessary credentials to fulfil 
this demanding role. 

After his return from the USA in 2001, where he obtained a PhD 
degree in Genetics and Forestry from North Carolina State 
University, he joined the University’s Department of Genetics. 
In 2003, he established the Forest Molecular Genetics 
Programme at the University with financial support from Sappi 
and Mondi, the two largest pulp and paper companies in 
South Africa. He is currently directing this programme, which 
has already produced exciting discoveries such as the 
isolation of the cellulose synthase genes of eucalyptus trees. 

Students in the Forest Molecular Genetics (FMG) programme 
collecting wood-forming  tissues of a Eucalyptus tree.

He was elected in 2005 as the Chairperson of the International 
Union of Forestry Research Organisations (IUFRO) Working 
Party on the molecular biology of trees. He was also one of 
the founding members of the Eucalyptus Genome Network 
(EUCAGEN) and he is currently the international co-ordinator 
of this scientific community. In 2007, he co-ordinated the 
development of a successful proposal to the US Department 
of Energy to sequence the genome of the eucalyptus grandis 
tree. 

His achievements have earned him the highest recognition 
that can be bestowed on a young researcher by the NRF – 
that of a P-rating, which identifies him as the recipient of a 
Presidential Award. This rating is only given to young researchers 
(normally under 35 years of age) who, on the basis of their 
published research outputs and international peer review, are 
considered likely to become future leaders in their field.  He 
was also awarded the British Association Silver Medal for 2007 
by the Southern Africa Association for the Advancement of 
Science (S2A3).

Prof AA Myburg
Genetics/Forestry and Agricultural 
Biotechnology Institute (FABI)
+27 12 420 4945
zander.myburg@up.ac.za

A look at the past
 
The first tree genome (and only the third plant genome) 
to be sequenced was that of the poplar tree (Populus 
trichocarpa), which was published in 2006. In 2007, 
the US Department of Energy announced that it would 
fund the sequencing of the second forest tree genome, 
that of a eucalypt tree (Eucalyptus grandis), a project 
in which the University will play a leading role.
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Prof Brenda Louw
Faculty of Humanities

Treatment of cleft disorder - 
hope for Africa
“To give every child in Africa, born with a cleft disorder, access 
to timely, high-quality care”: This is the vision of Prof Brenda 
Louw, Head of the Department of Communication Pathology 
at the University of Pretoria.

About one out of every 1 000 children is born with this disorder. 
“A cleft lip and palate can be devastating. It not only affects 
appearance, but also a child’s psycho-social development 
and, of course, speech,” she explains. The good news is that 
this congenital defect can be repaired. “A team approach 
can change lives!”, Prof Louw adds. “But, while cleft care is 
well established in South Africa and we do see patients from 
neighbouring countries, expertise and facilities are very limited 
on the rest of the continent.”

An estimated 360 000 people across Africa, most of them 
children, are in need of reconstructive cleft surgery and 
follow-up care. About 13 000 African babies are born every 
year with cleft disorders. The social stigma surrounding clefts 
is a problem and, in extreme cases, superstition may even 
claim the lives of affected babies.

“The sooner a cleft can be repaired, the better”, explains 
Prof Louw. Early intervention is preferable from a physical, 
psychological and social perspective, but older children and 
even adults can be helped. Most clefts lead to disabling 
speech disorders, further isolating the affected children. 
“Speech and the ability to communicate impacts on 
every facet of a child’s development,” Prof Louw says. “An 
unrepaired cleft leaves a child unable to fulfill his or her life 
potential. When a cleft is repaired later in life, the patient 
may need intensive and prolonged speech therapy and the 
speech outcomes may be limited.”

Together with research collaborators in Nigeria and Ghana, 
researchers at the University are responding to a huge 
need to strengthen cleft care across Africa. It is an African 
initiative, but credit is due to Prof Linda D’Antonio, a speech-
language pathologist and global champion for cleft care in 
developing countries, based at the School of Medicine at 
Loma Linda University in the USA. Prof D’Antonio recognised 
the huge need in Africa and teamed up with Prof Louw in 
South Africa and other collaborators to address this need and 
mobilise resources. The aim of this research was to develop 
African solutions for the challenges of cleft care faced on the 
continent by African cleft care providers.  

Funding for research and capacity-building projects came 
from Loma Linda University, Adventist Health International and 
The Smile Train, a non-profit foundation that is committed to 
putting the latest treatment techniques into the hands of local 
health-care teams.

Prof Louw describes the collaboration that started in 2006 as a 
success story with several important mile-stones. The first step 
was to identify cleft care needs and get the commitment 
of existing surgeons and cleft care providers in Africa, who 
had mostly worked in isolation before. The research also 
focused on capacity-building, networking and raising public 
awareness about the successful treatment of cleft disorders. 

This resulted in the first Pan-African Congress on Cleft Lip and 

Palate (PACCLIP), held in Ibadan, Oyo State, Nigeria, during 
February 2006. The main aim of the congress was capacity-
building, including empowering local doctors to perform cleft 
palate surgery. Twelve African countries sent 150 delegates 
to benefit from lectures, seminars and video demonstrations 
of cleft surgery. An important outcome of PACCLIP was the 
development of a small network of surgeons who have 
been able to identify unique African challenges for providing 
cleft care. The delegates also agreed to form a permanent 
association for future networking and capacity-building as 
soon as possible.

“We realised that we needed to tap into local wisdom if we 
wanted lasting solutions for the challenges of cleft care in 
Africa,” Prof Louw says. “There are proven models for cleft 
care in China and India, but we had to focus on how to apply 
these successfully in Africa.” At a pivotal follow-up event in 
September 2006, this time in Nairobi, Kenya, the delegates 
really took ownership of cleft care in Africa, says Prof Louw. 

Once again the focus was on practical solutions, opportunities 
and an action plan for Africa, based on best practice in 
existing centres. The outcome was a written document, in 
line with the action research methodology, that includes a 
historical overview of cleft care in Africa, a practical vision 
for how to increase cleft care, a list of strategic directions 
to target, and an action plan. Equally importantly, they 
documented standard treatment protocols to improve the 
quality of care.

“Surgery is only the first step in treating a cleft”, Prof Louw 
points out. Aftercare and complete rehabilitation requires 
a multidisciplinary team, including nurses, orthodontists, 
paediatricians, nutritionists, psychologists and speech-
language therapists. 

“We have to develop capacity in all these areas,” she adds. 
Another challenge is that standard evaluation and treatment 
protocols, including speech therapy support materials, must 
be developed in local languages, and with sensitivity towards 
local customs and cultures. 
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The second PACCLIP conference in February 2007, once 
again in Ibadan, attracted 225 delegates from 17 African 
countries. This forum for African cleft care providers to meet, 
share information and support one another is now a vehicle 
for continued improvements in the quantity and quality of 
care across the continent. “The participants must instruct the 
next generation of cleft surgeons,” says Prof Louw. A historic 
outcome for cleft care in Africa was the official launch of the 
Pan-African Association for Cleft Lip and Palate (PAACLIP) at 
this meeting.

“As a community of cleft care providers, we have to combine 
resources, educate the public, fight ignorance and superstition 
around clefts, inform and impact government priorities, shape 
public policy, solicit private donors, raise public funding and 
improve education and training in the field,” 

“It is a humbling experience to witness the commitment of 
health-care workers in Africa and to work with African doctors 
and health professionals, expertly trained abroad, who return 
to work in their home countries,” she says. “It has challenged 
me anew to keep on working in the field.”

The international cleft care community took note of the 
rapid increase in collaboration among cleft care providers 
in Africa, and the benefits of such cooperation in the face 
of the unique challenges, through a panel presentation by 
the researchers at the 64th Annual Meeting of the American 
Cleft Palate-Craniofacial Association, held during April 2007 in 
Broomfield, USA. The theme of this conference reflected the 
African lesson that ‘it takes a team’ to provide cleft care. 

“You can’t address Africa’s cleft care challenges without 
teamwork,” Prof Louw agrees. Another outcome of the action 

research project is that Prof D’Antonio and Prof Louw are 
collaborating with researchers from the USA, China and India 
to develop a new research project to explore possibilities for 
developing speech-language therapy services for individuals 
with clefts in Africa. 

Looking back on the action research, Prof Louw feels that the 
researchers’ most important research outcome has been 
to convert knowledge into professional services. “We are 
implementing African solutions, for Africans, by Africans,” she 
says. “This is the way to impact on the future of cleft care 
across the continent.”

Prof B Louw
Communication Pathology
+27 12 420 2355
brenda.louw@up.ac.za

From left to right: Professors Brenda Louw, Peter Donkor 
(Ghana), Asrat Mengiste (Ethiopia),Linda D’Anotnio (United 
States of America (USA)) and Soji Olasoji (Nigeria) did a team 
presentation at the 64th American Cleft Palate-Craniofacial 
Association (ACPA) Conference, which was held in  Denver, 
Colorado in 2007.

The Second Pan African Congress on Cleft Lip and 
Palate (PACCLIP) took place from 5-7 February in Ibadan, 
Nigeria.
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A trilogy: The Southern 
Ocean as a laboratory for 
the atmospheric, earth and 
biological sciences

The Southern Ocean 

This ocean, partly Atlantic, partly Indian and partly Pacific, 
stretches over a vast area of some twenty million square 
kilometers, roughly between the southern continents and 
Antarctica. Its atmosphere is notoriously known for its fearsome 
‘roaring forties’ winds. Its earth comprises – except for a few 
small islands – the northern edge of the formidable continent 
of Antarctica. Its waters are a treasure trove of marine biology, 
in which two species – whales and dolphins – have been 
selected for focus in this article.

The Department of Geography, Geoinformatics and 
Meteorology of the University of Pretoria is gradually getting 
more deeply involved in research projects in the Southern 
Ocean. The primary researchers are Prof Ian Meiklejohn, a 
geographer, and Prof Hannes Rautenbach, a meteorologist. 
Presently, their projects are focused on Marion Island, an 
environmentally valuable South African possession of an area 
of 290 km2, and on Western Dronning Maud Land, the part 
of Antarctica immediately south of South Africa. From Cape 
Town, Marion Island lies 2 500 km to the south-east, having 
coordinates of 41º E and 45º S.

Human activities on the island are primarily focused on 
conservation and research. Therefore, scientists in the fields of 
geography, meteorology and biology regularly visit the island 
to conduct research on various topics in that specific natural 
environment. In fact, the South African Weather Service 
maintains a weather station there with staff that are replaced 
annually.

The atmosphere over Marion Island

Research on the Marion Island atmosphere has mostly been 
neglected, although long records of weather data exist for 
an isolated point at the main base of the island. The main 
reasons for the skimpy research are the remoteness of the 

Prof Ian Meiklejohn (left) and Prof 
Hannes Rautenbach.
Faculty of Natural and Agricultural 
Sciences

Figure 1: Strong winds over the mountains of Marion Island 
can result in complex local weather and wave patterns in 
the atmosphere.

island and the scarcity of its spatial data. Marion island lies 
in latitudes of predominantly westerly winds, which further 
complicates matters: the main base with the only weather 
station on the island is located on the east coast, which mostly 
constitutes the lee side of the island’s mountains. The wind 
measurements at the weather station are therefore mostly 
subjected to local turbulence. Consequently, it is not valid 
to use these measurements as representative of the general 
atmospheric flow over the surrounding oceans.Currently, the 
only alternative data source available for use in this much-
needed research is global reanalysis data from the National 
Centre for Environmental Prediction (NCEP) of the USA. These 
data have a horizontal spatial resolution of 250km x 250km, 
yielding a pixel size of 62 500 km2.  Taking into account that 
Marion Island has an area of some 250 km2 (about 0,4% of 
the pixel size), the significantly smoothed NCEP data become 
almost useless for local-scale atmospheric research.

Research in the earth and biodiversity sciences on Marion 
Island have progressed significantly over the past decade. 
This development has also contributed significantly to more 
accurate land surface data such as topography, soil type, 
vegetation type and snow-ice coverage, which in turn is 
of great value for spatially confined research on plant and 
animal life on the island. 

The same cannot be said for climate, principally because 
weather on the island is highly variable, which limits the ability 
to collect weather data on a fine resolution over the island 
at regular intervals. A current concern is that the available 
weather data already show a clear signal of climate change 
over the past forty years, which must have an effect on the 
plant and animal life on different parts of the island that have 
different climate zones, although researchers do not yet know 
what these climate zones look like. Finer resolved weather 
data, associated with land surface data, can be of great 
value for both research and logistic planning for the island. 
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ice permanently occurs).  Permafrost – a condition in which 
a deep layer of soil does not thaw out during the summer – 
covers almost a quarter of global ice-free areas and is a central 
component of polar and sub-polar environments. Because 
permafrost is a thermal condition of the ground, its distribution 
and behaviour are sensitive to climate change. As the climate 
warms, the increased thaw of the uppermost permafrost and 
thickening of the active layer results in ground subsidence 
(water occupying a smaller volume than ice of the same 
mass), accelerated erosion and related hydrological and 
geochemical changes are now observed in northern polar 
regions. The importance of obtaining a global perspective 
on climate-cryosphere interactions emphasises the need for 
Antarctic process studies and borehole measurements. 
 
In order to determine short- and long-term thermal conditions, 
ground temperature measurement and spatial modelling is 
being undertaken on Marion Island and in Western Dronning 
Maud Land, Antarctica. This is done in collaboration with the 
universities of Uppsala (Sweden) and Fort Hare, and forms 
part of the global Thermal State of Permafrost core project 
for the International Polar Year. Additionally, investigations 
into the responses of geomorphological processes and their 
association with key biological species are being conducted 
on Marion Island as a collaborative project with the universities 
of Stellenbosch and Uppsala. Currently there are two University 
of Pretoria postgraduate students stationed on Marion Island 
for the purposes of these studies.

Marion Island ground features

Model simulations of finely resolved 
Marion Island weather  

Instead of putting up more weather stations all over Marion 
Island in order to collect data, modern atmospheric models 
and super computer capacity allow for the simulation of 
weather patterns over complex terrain. Local-scale features 
in atmospheric models may also now be better resolved 
than before. The objective of Prof Rautenbach’s research, 
which is funded by the South African National Antarctic 
Programme (SANAP), is to employ atmospheric models to 
simulate local-scale weather and climate over Marion Island 
for use by researchers and logistic personnel. The primary 
model used is the Conformal Cubic Atmospheric Model 
(C-CAM) that originates from the Marine and Atmospheric 
Research Group at the Commonwealth Scientific and 
Research Organisation (CSIRO) in Australia.IC-CAM employs 
a unique cubic conformal global grid that is ‘shrunk’ to a finer 
spatial scale over the area of study. In the research, C-CAM 
simulations are performed with a 500 m horizontal resolution, 
which allows for approximately 24 x 24 grid points over Marion 
Island. NCEP reanalysis data are used as boundary input for a 
C-CAM simulation, with an initial 15 km horizontal resolution. It 
is subsequently downscaled to generate a 500 m horizontal 
resolution simulation.

It is the first time in history that simulations with such a fine 
resolution have been performed over Marion Island. Apart 
from C-CAM, it is planned that other models will also be 
developed and used to study the island’s boundary layer. In 
all atmospheric studies it is important to feed atmospheric 
models with correct surface boundary data, which allow 
for the research team to also collaborate in land surface 
research. As part of the project, an automatic weather station 
will be placed on the west of the island to capture sea winds 
that are not influenced by topographic turbulence like the 
current station. The ultimate goal of the research is to produce 
an estimated climate over various local island regions for use 
by all researchers on the island. To add value, a future spin-
off may well be a daily weather forecast for use in research 
and logistic planning. Finally, the research contributes to 
the development of local atmospheric scientists through a 
programme that is supported by leaders from the international 
scientific community. 

Geomorphology and climate 
change: some polar and sub-polar 
phenomena

A key focus in climate research is the incorporation of change 
detection in the terrestrial cryosphere and its coupling with the 
climate system (the cryosphere is the terrestrial domain where 

Figure 2. Horizontal wind vectors ten m above the surface 
on a one km grid over Marion Island, with vertical velocity 
dp/dz (omega) through the 700 hPa pressure level 
(contours) as simulated by C-CAM. The surface winds that 
approach the island from the north-east are disturbed 
by the topography to form south-westward propagating 
gravity waves demonstrated by rising (blue) and sinking 
(red) air. This is a typical example of how local features 
might influence the weather. All C-CAM variables are 
originally resolved in a 500 m horizontal grid.

Figure 3: Marion Island



61Re s e a r c h Re p o r t 2 0 0 7

Fe
a

tu
re

 a
rt

ic
le

s

Marion Island no longer supports any permafrost, but it has 
been found to have a distinctive diurnal soil frost regime due 
to its maritime, sub-Antarctic setting. The distinct interrelations 
between process and environment make sub-Antarctic Marion 
Island particularly sensitive to current climate change.  Diurnal 
freezing and associated sediment displacement increases 
with altitude in al three the qualities of intensity, frequency and 
duration. Freezing and thawing in sediments and soils, both 
in environments experiencing seasonal frost and permafrost, 
create an important disturbance factor in the landscape. 
This directly affects human infrastructures, regional hydrology, 
catchment-scale sediment budgets, vegetation, soil carbon 
storage and soil biogeochemical processes that drive global 
terrestrial greenhouse gas fluxes.

Cloud cover, snow and latent heat exchange are recognised 
as important factors that influence the ground climate and 
its responses to current climate change. This has direct and 
indirect consequences for terrestrial ecosystem dynamics on 
the island. The decreasing cloud cover observed on Marion 
Island will potentially result in an increased loss of long-wave 
terrestrial radiation at night and will thus result in lower minimum 
temperatures; and hence a more dynamic frost environment 
in the high altitude interior, inhibiting the colonisation of plant 
species.

Western Dronning Maud Land 
ground features                                   

Icescape on Western Droning Maud Land

 
The first detailed inventory of periglacial landforms (that is 
landforms in a region where the ground is dominated by 
freezing and thawing), such as sorted circles, contraction 
polygons and ice-wedge polygons, was established for 
Western Dronning Maud Land during the 2006/7 summer, 
while ground thermal monitoring was also undertaken. Short-
term temperature data were collected from near the SANAE 
IV base at Vesleskarvet, and seasonal ground temperature 
measurements are still pending.  One-minute interval data 
show evidence of latent heat release from the freezing of soil 
moisture, indicating frost activity in patterned ground.  

Periglacial processes and landforms on a number of nunataks 
(an isolated peak of rock projecting above the surface of 
land-ice or snow) in Western Dronning Maud Land indicate 
that the availability of moisture and fine material, together 
with aspect and wind direction, are important controls on the 
dynamics of the active layer. First active layer observations for 

Western Dronning Maud Land suggest that the layer varies in 
depth from 60 cm at the coast to less than 10 cm at 1 200 
metres above sea level. The impact of recent climate change 
is likely to be complex, given that land surface temperatures 
in Western Dronning Maud Land since 1982 show warming 
trends near the coast and cooling in the interior.                  

Prof H Rautenbach
Geography, Geoinformatics and Meteorology
+27 12 420 2173
hannes.rautenbach@up.ac.za

Prof KI Meiklejohn
Geography, Geoinformatics and Meteorology
+27 12 420 4049
ian.meiklejohn@up.ac.za

A look at the past
 
The Department of Geography, Geoinformatics and 
Meteorology was established between 2000 and 2002 
when the Department of Geography merged with 
the disciplines of Geoinformatics and Meteorology. 
In geography, the department retained strength in 
the fields of geomorphology and social geosciences, 
and although administrated in the Faculty of Natural 
and Agricultural Sciences, the department still has 
ties with the Faculty of Humanities. The discipline 
in geoinformatics (also known as geoinformation 
sciences) has become well established in the 
department as a necessary entity for spatial and 
temporal analysis, with application in fields such as town 
planning, mapping, land surveying and environmental 
studies. Meteorology in the department differs from 
the traditional climatology presented in geography 
departments at other universities in South Africa in the 
sense that it has a strong basis of mathematics and 
physics, with emphasis on atmospheric modelling and 
the forecasting of weather and climate variability. What 
makes the department unique is that it offers the only 
meteorology degrees in South Africa (and southern 
Africa). Instead of allocating a single discipline to the 
department, it was decided to rather build different 
disciplines around a central theme. In essence, the 
department focuses on the ‘sciences concerned with 
our changing living environment’. The disciplines that 
revolve around this central theme are geomorphology, 
social geosciences, geoinformatics, meteorology,
environmental sciences and remote sensing. The 
department strives to function in a natural science 
environment, which makes it unique in South Africa 
where most geography departments are biased 
towards the human sciences.
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Science with seals
The vast Southern Ocean provides unmatched opportunities 
for studying environmental changes, according to Prof 
Marthán Bester of the Mammal Research Institute, Department 
of Zoology and Entomology at the University. “At up to 700 kg 
for an adult female and around 3 500 kg for an adult male, 
the estimated 600 000 elephant seals represent a large 
biomass in the Southern Ocean,” Prof Bester explains. “This 
biomass must be sustained from the ocean and therefore 
we can study these and other seals as indicator species of 
environmental conditions.”

“Once we understand the dynamics of a top predator in an 
area such as the Southern Ocean, we can use this knowledge 
to understand and anticipate the potential impact of 
changing environments,” Prof Bester says. “Like seals, we too 
depend on the environment for our survival.”

In addition to studying the biology and ecology of the elephant 
seals, researchers also use seals as ‘oceanographic platforms’ 
to collect valuable scientific data. They use an epoxy resin 
to attach measuring instruments onto the elephant seals’ 

Positioning device being glued to an 
immobilized elephant seal youngster

Prof Marthán Bester
Faculty of Natural and Agricultural Sciences

heads. “Each time the seal dives, temperature, salinity and 
depth are measured at exact locations. Dives last up to two 
hours and go as deep as 1.9 km in sub-zero temperatures. 
When the animal surfaces to take a breath, the information 
is transmitted via satellite. The transmitters operate for about 
a year in the case of elephant seals, and then fall off as the 
seals moult. The data yields important information on currents 
and the physical properties of the ocean, while providing 
new insights into ocean-atmosphere dynamics.Prof Bester 
initiated the Pinniped Monitoring Programme in 1983 and 
has led it ever since. The research effort is focused around 
the sub-Antarctic Prince Edward Islands and the three kinds 
of seals found there: the southern elephant seal, Antarctic fur 
seal and Subantarctic fur seal. These islands and the marine 
resources in the exclusive economic zone around them 
belong to South Africa. Such long-term ecosystem studies are 
important components of understanding and protecting this 
fragile marine environment.

Much of the research focuses on trophodynamics; that is 
detailed studies of the seals’ food in quality and quantity. 
Pup growth and survival rates reflect the availability of food in 
the marine foraging range of their mothers. The attendance 
status of the fur seal females (how long they leave their pups 
alone when they go to sea to feed) is another important 
indicator of the availability of prey. The researchers collect 
and analyse seal faeces to get further evidence of their diet. 
Fish remnants in the faeces, in particular fish ear bones and 
squid beaks, can be used to identify the species and size 
of prey. Data on the seals’ numbers, condition, diet and 
foraging habits translate into information that is important 
to the management of the region and future fish stocks. In 
addition to these feeding studies, the researchers are also 
trying to unravel the population genetics of the two species of 
fur seals breeding and hybridising at these islands.

The elephant seal mark-recapture programme has been 
maintained for close to 25 years, making it one of the longest 
marine mammal monitoring programmes worldwide. So far, 
more than 10 000 elephant seals have been tagged and 
monitored. “At times, we had to fight to keep the programme 
going, but it was worth it,” Prof Bester says. “We now have 
an irreplaceable and sought-after database that is also 
invaluable in the training of future researchers. It provides 
fascinating insights into the dynamics of a small population of 
a long-lived marine mammal in a changing environment.”

There was a dramatic decline in elephant seal numbers 
until around 1994. At Marion Island alone, the elephant seal 
numbers plummeted from nearly 13 000 in 1951, to just 1 
350 in 1994. Now the population has stabilised and there 
are indications that their numbers are increasing again. 
“From 1983, we have tagged virtually every elephant seal 

Checking for identification flipper tags in a snowy 
landscape
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Adult male elephant seal with deployed satellite linked CTD 
recorder

Chemical immobilization by remote injectionTriumphant weighing of a large elephant seal

pup at about three weeks of age,” Prof Bester explains. “We 
know them all and we will detect any further changes in 
the population through this pool of known-age seals.” The 
age and sex specific body size and growth of the large 
southern elephant seals are also being investigated through 
sophisticated photogrammetry (making measurements from 
photographic images of the seals).

Prof Bester’s research team collaborates with polar researchers 
around the globe. The Alfred Wegener Institute for Polar and 
Marine Research in Germany, the Australian Antarctic Division 
and the Hubbs-Sea World Research Institute in San Diego, 
USA, are key partners in their elephant seal research efforts.

Research also include satellite tracking of both elephant 
seals (long-range foragers) and fur seals (intermediate range 
foragers) through international collaboration, and with a view 
to contributing to the International Polar Year (2007) research 
initiative. The tracking data on elephant seals contributed 
substantially to the first attempt to delineate a Marine 
Protected Area around the Prince Edward Islands.

Prof MN Bester
Zoology and Entomology
+27 12 420 2067
marthan.bester@up.ac.za
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Prof Peter Best
Faculty of Natural and Agricultural Sciences

A whale of a time
A lifetime of research devoted to understanding and 
conserving whales started when Peter Best, soon after leaving 
school in England, got a job as a lab assistant on a whaling 
factory ship. He also worked at the Donkergat Whaling Station 
for a season in 1958. Now, more than forty years later, he 
is one of the world’s foremost authorities on whales. Post 
retirement, he is still attached to the University of Pretoria as an 
extraordinary professor at its Mammal Research Institute. His 
office is at the Iziko South African Museum in Cape Town.

“As a young lad, I visited the British Museum in London and 
was intrigued by a photographic display on Arctic whaling,” 
he remembers. “It looked like such a romantic thing to do!” 
He is grateful that he did not have to kill any whales himself, 
but maintains that working on a whaling ship was an excellent 
training ground for becoming a whale biologist. “In one 
season, we had access to as many as 2 000 carcasses. One 
had to work fast to compete with the flensers, whose job it was 
to remove the blubber, and the lemmers, who had to cut up 
the meat. There were huge amounts of biological material 
that could have been used for research.” Once back home, 
he enrolled at Cambridge University for a degree in natural 
sciences. Immediately after obtaining his BA, he returned to 
South Africa to get involved in whale research.

Years of research culminated in Prof Best’s recent book, 
published in late 2007, entitled: Whales and dolphins of 
the southern African subregion. It is a comprehensive and 
beautifully illustrated guide to the 51 cetacean species in the 
oceanic region from the equator to Antarctica, between 20o 
W and 80o E.

Much of Prof Best’s earlier research focused on the 
demographics, social structure and behaviour of the southern 
right whale. Every year these whales leave the icy Antarctic 
seas and migrate to South Africa’s coastline. They arrive in 

May/June every year to mate, give birth and spend time with 
their newborn calves. Each whale has a unique pattern of 
wart-like callosities on its head, making it possible to identify 
individuals from photos. Prof Best has built up an incredible 
collection of photos from 29 years of aerial surveys. He has 
painstakingly identified, documented and catalogued close 
to 800 cows and the birth of more than 2 000 calves. These 
studies yield important information on the status and dynamics 
of whale populations. Prof Best and his local collaborators 
share and compare data with whale research teams around 
the world and regularly present their findings at international 
conferences and at scientific meetings of the International 
Whaling Commission (IWC).

A detailed analysis of southern right data from 1979 shows a 
7% increase annually in the number of adult females. In the 
1920s, the population of southern right whales was reduced 
to just a few hundred in the whole of the southern hemisphere, 
and when scientists started to conduct aerial surveys in South 
Africa in 1971, only twenty to thirty cow-calf pairs could be 
found on the south coast. The numbers of southern right 
whales have now recovered to more than 10 000, and more 
than 300 cow-calf pairs can be encountered along the south 
coast of South Africa. From historical whaling records, it is 
clear that the current population is still only a small fraction 
of its original size – there may have been about 70 000 to 80 
000 southern right whales in the late 1700s. 

Prof Best’s recent research focuses on the feeding grounds 
and feeding patterns of southern right whales around the 
South African coast, especially at St Helena Bay on the west 
coast. Data from southern rights fitted with satellite tags 
provides fascinating new evidence on the whales’ migratory 
patterns. “They move around a lot more than we expected, 
ranging between different feeding grounds in the sub-
Antarctic and Antarctic and back within one feeding season”, 
says Prof Best. What is new is that the whales are once again 
starting to use the area around St Helena Bay on the west 
coast as a feeding ground. “Some of these whales stay near 
our coast for much longer periods now, but they probably 
still have to go back to the Antarctic feeding grounds for 
a part of the year,” he concludes. Satellite tag data show 
that some whales stayed in the St Helena Bay area for 65 
days on average, with one whale staying 100 days before 
heading south. The area where the whales meander has a 
high density of zooplankton, leading researchers to believe 
that the whales are staying here to feed. This is confirmed 
by observations of typical feeding behaviour in this area. 
Because the whales feed at depths, it is difficult to discover 
what they are eating. Besides taking plankton samples in the 
vicinity of feeding whales, the team is also trying to decipher 
the whales’ diet by analysing the DNA remnants in faeces.

Prof Best also studies the ‘spectacular’ mating behavior of 
right whales and their interactions in ‘surface active groups’ 
around the South African coast. Skin samples taken from 
the whales for genetic testing reveal the sex of the animals 
concerned. In a typical mating session, many males gather 
around a focal female. The males have extremely large testes 
and long flexible penises (up to two metres long) and there 
is lots of energy, pushing and shoving and thrashing about 
in the water. It is believed that many males mate with one 
female and compete by diluting each other’s sperm, but all 
the females identified as focal animals in these groups have 
proved to be young and immature. “We think that this may 
be a mating game in which the cow is developing a strategy 
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to identify the most suitable male for mating,” Prof Best says. 
“Since it is an investment of about three years to conceive, 
give birth and nurse a calf, it is essential for a whale cow to 
get the best sperm from the strongest male.”

Coastal communities and volunteer workers are often involved 
in several of Prof Best’s research projects. “The local fishermen 
know our boat and come to find us so that they can let us 
know about a whale in the area,” he says. “Hopefully we are 
able to impress upon them in turn the harmless nature and 
ecological importance of the whales,” Prof Best adds.

His principal interest lies in the conservation of large whales, 
and to this end Prof Best has served on the Scientific Committee 
of the IWC since 1971. He has mixed feelings about whaling. 
“At the height of commercial whaling around Antarctica, the 
killing was far too much and clearly not sustainable,” he says. 
“The management regime available to regulate whaling was 
also quite inadequate.” He is concerned that we now have 
a suitable regulatory system, via the Revised Management 
Procedure of the IWC, to control whaling, but lack the 
political will to apply it. “It is a tragedy that we can’t find a 
middle ground between those who want total protection 
and demand that not a single whale be killed and those 
who want to resume commercial whaling like before. No-
one is prepared to consider limited, sustainable harvesting 
as an option. In the meantime whaling continues, but outside 
international control.”

Prof Best points out that IWC whaling regulations already make 
allowance for whaling by communities such as the Eskimos 
where limited whale hunting is allowed as it is an important 
part of their tradition with deep cultural meaning. Where such 
limited ‘aboriginal subsistence whaling’ is allowed, whale 
biologists can work with these communities to get access to 
the carcasses to gather valuable scientific data, but he feels 
strongly that whaling should not be allowed for species, such 

Southern right whales (Eubalaena australis)

as the Antarctic blue whale, that still have a long way to go 
before their numbers have recovered to pre-whaling levels. 
“For other species, such as sei and fin whales, we simply don’t 
have enough data to even consider whaling,” he adds.

Giving a different perspective on the whaling issue, Prof Best 
points out that many marine cetaceans face other, more 
serious threats. Thousands are killed worldwide each year, for 
instance, by being caught in fishing operations or through 
entanglement in fishing gear. In some cases they are also 
threatened by chemical pollution of the oceans, biotoxins, 
failure of food sources like krill and plankton, oil and gas 
developments in their feeding grounds, or even irresponsible 
ecotourism practices. “The most endangered cetacean 
species are now not large whales, but some dolphins and 
porpoises,” he concludes.

Prof PB Best
Mammal Research Institute
+27 21 481 3902
pbest@iziko.org.za

Southern right whales (Eubalaena australis)

A look at the past
Zoology was first introduced as a field of study at 
the University of Pretoria in 1917. Subsequently the 
Department of Zoology and Entomology established 
the Mammal Research Institute (MRI) in 1966. The task 
of this unit was to undertake postgraduate studies, serve 
as a base for local and international researchers, to do 
research on mammals and network with researchers in 
other African states.
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South African buildings – a look 
at the past, the present and 
the future
Most world citizens share an enjoyment of discovering the 
building heritage of the human race. Many cultures have long 
since disappeared and, unfortunately, so have their buildings. 
However, buildings that have withstood the onslaught of 
weathering and wars present a historic link with the past and, 
often, aesthetic stimulation. 

The oldest built structures are typically found near big rivers, 
where ancient civilisations flourished. Pre-eminent among 
them are the pyramids of Egypt, of which the oldest specimen, 
built for King Zoser, dates back as far as 4 700 years. This was 
a ziggurat (stepped pyramid), fairly similar to the ones built 
in ancient Mesopotamia – ‘between the rivers’ Tigris and 
Euphrates – (the current-day Iraq). The first known cities were 
established in Mesopotamia by the Sumerians long before 
any pyramid. Other buildings older than 3 000 years – or their 
ruins – may be found in at least the Indus river valley (current-
day Pakistan) and the valleys of big Chinese rivers.

The South African building 
scene  

Africa south of the Sahara does not play in the same building 
heritage league as the geographic regions to the north. 
However, archaeologists have uncovered some exciting 
examples of South African building ruins from many centuries 
back. Ruins and artifacts were found especially in the south-
western and the northern parts of the country. This exciting 
work is ongoing.Many examples of prime 19th century 
architecture exist in South Africa, particularly as churches and 
some of the buildings in old towns and historical farmhouses. 
Understandably, it is 20th century architecture that has left the 
major mark on our built environment. By implication, present-
day architects are challenged to create a heritage that one 
day could proudly be referred to as ‘the style of the 21st 
century’. 

Civil engineers deal with the development of infrastructure 
on local and national scale. Evidently, it is found that the 
demand for cost-effective design and construction is 
increasing unabatedly in the market. Civil engineering 
researchers are therefore challenged to find novel, efficient 
and preferably more compact building materials with a 
view to implementation where needed. Some of the work of 
researchers of the University on the past, the present and the 
future of South African buildings are highlighted in this article.        
                                                                    

The archaeologist: 
interpreting our physical 
cultural heritage
The Greek word arkhaio-logia means ancient history. An 
archaeologist bent on investigating the relatively distant past 
of South African buildings could hardly have done better 
than selecting the ruins at the Mapungubwe site in Limpopo. 
(They are concentrated 80 km west of Musina on and near a 
lonely hill in the Limpopo river valley, in the so-called Shashe-
Limpopo Confluence Area (SLCA)).
 

Dr Alex Schoeman (above)
Faculty of Humanities

Prof Karel Bakker (middle)
Prof Elsabe Kearsley (below)

Faculty of Engineering, Built Environment 
and Information Technology
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The hill – the main archaeological site that was inhabited 
during the Iron Age from 1220 to 1290 AD – and its immediate 
surroundings are collectively referred to as K2. K2 refers to an 
earlier archaeological site, situated roughly one kilometre 
from Mapungubwe Hill. After centuries of oblivion, the ruins, 
as well as a remarkable collection of tools and artifacts, were 
rediscovered in 1932 by Mr JCO van Graan, and his father, 
Mr ESJ van Graan who were exploring the hill. Later, scientific 
studies revealed that those ruins may date back to as far as 
1000 AD.

The significance of Mapungubwe

One reason for studying the site is to understand the 
circumstances that led to the formation of the state that had 
formed around Mapungubwe as nucleus. A second, major 
reason is to understand the architecture in order to make 
sound conservation decisions. In this regard, research on the 
Mapungubwe phenomenon has already revealed that:

Mapungubwe was the first state in southern Africa;•	
Mapungubwe stonewalls are the precursor to Great •	
Zimbabwe, which lies 300 km to the north-east;
the ideology that developed at Mapungubwe was •	
further elaborated at Great Zimbabwe and determined 
the use of space at both sites; and 
rituals aimed at ‘rain-control’ became an important part •	
of the ideology.

‘Early days’ research by the 
Archaeology Department

The Mapungubwe hills are associated with water. In fact, 
some hills even have rock tanks on top and shelters or 
caves lower down. Research on these features enabled Dr 
Alex Schoeman to demonstrate that Mapungubwe Hill was 
considered a ‘rain hill’ in the period of K2 activity. In fact, rain 
hills were characterised by cup-shaped receptacles (cupules), 
of which some were found in rock tanks. These elements are 
unique signatures of ‘rain-hills’ in the SLCA. 

The inhabitants believed that they could magically stimulate 
rain to fall, hence the somewhat misleading term of ‘rain 
control’. Unfortunately ‘rain control’ cannot be pursued through 
new research excavations at Mapungubwe itself, because 
earlier excavations have removed most of the deposit, and 
there is currently a moratorium on further archaeological 
excavations. Hence, the only way to understand the 
archaeology of Mapungubwe Hill is through archaeological 
excavation of similar sites in the region and reanalysis of the 
material excavated from the hill.

Excavations

In 2007, Dr Schoeman conducted two excavations in the SLCA. 
The first was in collaboration with Dr Bronwen van Doornum 
of the Natal Museum. The team explored the relationship 
between hunter-gatherers and farmers on the western edge 
of the SLCA. Dr Van Doornum excavated a shelter occupied 
by hunter-gatherers at the base of a hill used for ‘rain control’ 
by farmers, which Dr Schoeman has been excavating for the 
last two years.

The farmers evidently herded cattle and planted sorghum, 
millet and pumpkins. This collaborative research is yielding 
information that suggests changing dynamics and patterns 
of interaction between the hunter-gatherers and the farmers.

The interaction took place amidst complex patterns of 
meaning ascribed to the broader SLCA landscape. This social 
classification resulted in different patterns of landscape use, 
for example, in the central valley hunter-gatherer site cluster 
on the plateau, whereas farmer sites dominate the lower 
areas near streams. Surveys in the western part of the SLCA 
suggest that this pattern is less distinct and hunter-gatherers 
and farmers might have lived in close proximity here.

Excavations also yielded a large sample of animal (faunal) 
remains. Until now material from the SLCA hilltop rain sites 
have not been analysed. The data from the faunal analysis 
will help understand what animals or animal products were 
used in ‘rain-control’. These animals, for example, the tortoise, 
of which remains were found in two areas on the site, were 
imbued with symbolic meanings. Studying these connotations 
will help to better understand the religious beliefs prevalant at 
K2-Mapungubwe. 
 
In both 2006 and 2007, Dr Schoeman lead a joint archaeology 
field school at the SLCA, attended by the universities of Pretoria 
and Botswana. It not only helped to train the next generation 
of archaeologists, but also uncovered grain bin and gravel 
floor remains on a ‘rain control’ hill. One of these gravel floors 
was plastered, suggesting that it was part of a house, rather 
than just an activity area. This is significant in the light of recent 
debates in the archaeological community centred on the 
function of these gravel floors.

The Mapungubwe collection

More than seventy years ago, the younger of the two Van 
Graan discoverers of the artifacts, tools and bones at 
Mapungubwe, brought it to the attention of the University 
of Pretoria. The University realised its archaeological value, 
became actively involved and started disseminating 
information on Mapungubwe. They facilitated the writing of a 
scientific paper, by Prof Leo Fouché, which was published in 
1937 by the then Cambridge University Press. Results obtained 
between 1935 and 1940 were documented by Captain 
Gardener, but publication was delayed by the Second 
World War. The document was later edited by P J Coertze, 
a University staff member, and published in 1963 by J L van 
Schaik in Pretoria. 

The famous golden rhinoseros excavated at 
Mapungubwe.
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More recently, another book on the stratigraphy and 
chronology of sites of Mapungubwe and K2 was published 
by Prof Andrie Meyer, former head of the Department of 
Archeology in 1998. Since the opening of the Mapungubwe 
Museum to the public in 2000, several publications have also 
appeared in the commercial media. Research also takes 
place in the museum where many postgraduates and visiting 
researchers utilise the museum collection for object-based 
research.

The Mapungubwe Research Collection, currently being 
consolidated and expanded, aims to serve as a research 
and public information resource, essential to the interpretation 
and dissemination of knowledge on Mapungubwe. 

The extensive research collection consists of accredited 
research publications, unpublished material such as theses, 
reports and other documents, photographs, negatives, 
slides, maps, manuscripts, commercial publications and site 
reports.
 
As part of the collection, the Mapungubwe Archives serve 
as a repository to identify, collect and preserve records of 
archival value relating to the history of Mapungubwe, also 
as elucidated by the projects undertaken by the University’s 
researchers. 

The archive is managed by the Mapungubwe Museum, 
which aims to make available records and documents for 
academic research and for use by bona fide interested 
members of the public. The main body of the research 
collection comprises cultural objects and artifacts that relate 
to Mapungubwe Hill and K2. Many of them form part of the 
national collection of declared heritage objects.

Excavation taking place on Mapungubwe Hill.

Stone walling on Southern Teracce, base of Mapungubwe 
Hill.

A look at the past
Archaeology as a field of study was first introduced at 
European Universities in the 19th century. It was only 
introduced to South African universities in the 1930s 
when the University of Cape Town offered it as a 
course. The introduction of archaeology as a subject 
at UP came about as a result of a student, Mr JCO 
van Graan, who showed a number of golden beads 
and plates to his history professor, Prof Leo Fouché. 
These articles were found on the farm Greefwald in 
the old Northern Transvaal – the area now known as 
Mapungubwe. Prof Fouché immediately started with 
excavations at the site, which led to the discovery of a 
number of articles, including the world-famous golden 
rhinoceros. This resulted in the establishment of the 
Department of Archaeology under the leadership of 
Prof JF Eloff. The department was established in 1961 
as a unit in the Department of Anthropology. It only 
became an independent department in 1970.
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Imminent activities regarding 
Mapungubwe  

The bulk of the excavations at Mapungubwe were conducted 
before the maturation of archaeology as a professional 
discipline. More recent studies done by researchers at the 
University of Pretoria followed the scientific method and 
offers a firm basis for reinterpreting the material culture from 
the earlier excavations. This is an undertaking too large for 
a single individual and will take a few years to complete. 
Consequently, the University has created postdoctoral and 
graduate fellowships to study the collection. Finally, the 
collection will be moved to a newly established facility more 
conducive to research.

The architect: 
protecting our building 
heritage                      

Architects are professional designers of the built environment. 
As such, they are also responsible for protecting the country’s 
building heritage. For University of Pretoria architects, this 
includes protecting the show window of 20th century 
architecture; namely the campus of the University of Pretoria.

Under the inevitable, diverse circumstances over space and 
time, buildings have been designed and constructed to 
provide for specific occupational needs. In the 20th century, 
functionality became an overwhelming feature, but often at 
the expense of aesthetics. Fortunately, towards the end of 
the century, many architects set things right by a skilful blend 
of those two features. The current trend is that the traditional 
branches of architecture and landscape architecture are 
being amplified by the inclusion of internal architecture.

Conservation and heritage

The Department of Architecture has a long tradition of pursuing 
conservation and heritage, both as part of its curriculum and 
its research endeavours. The origins of this tradition might be 
traced back to Prof Geoffrey Pearse, in the early 20th century, 
when mutual co-operation between the sister universities of 
the Witwatersrand and Pretoria started. It was agreed that 
Witwatersrand would graduate the architects and Pretoria the 

The Mapungubwe Museum 
celebrates its 75th 
anniversary
 
The Mapungubwe Museum comprises the proclaimed 
heritage collection from Mapungubwe Hill and 
K2, two exceptional Iron Age archaeological sites 
situated in the central Limpopo Valley, in Limpopo. 
The University of Pretoria has been the custodian of 
this specifically declared national heritage since its 
discovery in 1933, and the museum itself was founded 
in June 2000. This unique archaeological museum 
is used for educational, tourism, training, academic, 
conservation and research purposes. It houses original 
archaeological material of national significance 
such as gold objects and fragments, copper, iron, 
ivory, tools and decorations made of bone, trade 
glass beads, various indigenous beads such as 
ostrich eggshell and landsnail shell, Chinese celadon 
and ceramic ware. The permanent exhibition of the 
1 000-year-old artifacts, dating from approximately 1 
000 AD to 1 300 AD, reflect the cultural significance 
and diversity of an early African trading kingdom, and is 
housed in the Old Arts Building, which is itself a national 
monument. The Mapungubwe collection has been 
highly valued over six decades for its archaeological 
uniqueness, cultural richness and historical 
importance. The University’s role in Mapungubwe does 
not exist in isolation. Its management is influenced 
by several cultural, academic, economic, political 
and educational trends, serving as a custodian, 
advisor and archaeological repository to other tertiary 
institutions, provincial and national government, the 
public and private sector. The archaeological site 
itself has been declared a new national park and 
World Heritage Site. The museum is also a dedicated 
member of the International Council of Museums, the 
African Council of Museums and the South African 
Museums Association. For more information, contact 
the museum at: 

Tel: + 27 12 420 3146, Fax: +27 12 420 4918 
Curator: Sian Tiley-Nel; 

Email: mapmuseum@up.ac.za 
The museum is situated at the University of Pretoria, 

Old Arts Building 2- 2, Lynnwood Road, Pretoria. 
Hours: Tuesday to Friday 10:00- 16:00

* The Museum in the Old Arts Building on the University’s 
campus may be visited to see the various treasures 
from Mapungubwe, including the famous golden 
rhinoceros.

Mapungubwe Hill in the Limpopo province.
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quantity surveyors, although the same staff taught on both 
campuses. 

The visit in the late 1920s by Prof Pearse and his students to 
the Cape Province to document Cape Dutch architecture 
resulted in the seminal book Eighteenth century architecture 
at the Cape (1933). Two of those involved in this enterprise, 
Norman Eaton and Gordon McIntosh, were to become 
lecturers when Pretoria established an independent 
Department of Architecture in 1943.

Documentation, research and 
conservation

When the Department of Architecture established its own 
archives in 1974, the drawings of alumni Eaton and McIntosh 
were to form the core of collections to come. The digitising 
of these archives has created research opportunities for 
postgraduate students and is an ongoing departmental 
endeavour in UP Space. 

The department also negotiated for the digitising of the Pearse 
drawings and these now form part of a virtual archive hosted 
by the University. Prof AT Meiring, first head of the Department of 
Architecture, at the University of Pretoria, was instrumental in the 
first documentation of the Ndebele villages on the periphery 
of Pretoria. This seminal research has been ongoing to this 
day, amongst others, by Prof Karel Bakker’s inputs. Studies at 
Graaff-Reinet and Pilgrim’s Rest were done in the time of Prof 
Alewyn Burger in the 1970s. These lead to a sensitisation of the 
conservation-worthiness of these historical places and helped 
to create a lobby and guidance for subsequent conservation 
of other historical places as definite national assets. Similar 
studies have recently been done by a research team of 
students under the guidance of Prof Bakker. A member of the 
teaching staff, Mr Carl Gerneke, professionally spent a year in 
Grenoble, France, working on a critical review of the seminal 
literature on the conservation of architecture in Europe across 
the centuries. It was published by the department.

In the mid-1970s, conservation studies became a core 
component of the curriculum of the subject South African 
History of the Environment. Prof Schalk le Roux was involved 
in publishing some of the results for the heritage authorities. 
Examples are the studies done at Heidelberg, Gauteng and 
Botshabelo near Middelburg, Mpumalanga.

Publications from the department in reviewed journals focus 
on enhancing an understanding of the legacy of South 
Africa’s built environment. Some of these have reached 
an international audience, for example Prof Roger Fisher’s 
writings on Sir Herbert Baker, Gerard Moerdijk and the Pretoria 
regionalist tradition. 

Prof Le Roux’s writing on the Islamic traditions of South Africa 
constitutes seminal and founding literature, and his study of 
the Hindu traditions of Pretoria and their manifestations lead 
to the masterful restoration of the Miriammen Temple of 
Marabastad, Pretoria. 

Ongoing broadening of scope

With the amalgamation in 1997 of the departments of 
Architecture and Landscape Architecture, the scope of 

studies broadened to regional and national scale. A spin-off 
was the development of the  Environmental Potential Atlas 
(ENPAT) and its associated Tourism Potential Atlas (TourPAT). 
The atlases are a major management tool for the national 
Department of Environmental Affairs and Tourism. The 
objective of current negotiations is to hand over the role of 
custodians and managers of this project to the Department 
of Architecture. 

Architectural conservation, heritage, and heritage 
management are one of the recognised core areas of 
expertise of the department. Consequently, many master’s 
and doctoral students focus their studies in these areas. Staff 
members are called on, in their professional capacity, to 
conduct heritage surveys, impact assessments and related 
studies.

They are also consulted by the heritage authorities on a pro 
bono basis for input into deliberations on heritage matters. 
The departmental archives, physical as well as virtual, are a 
regularly used resource by students, scholars and the public. 
Prof Bakker, as member of the International Committee on 
Monuments and Sites (Icomos), has raised the international 
profile of the department, and his expertise is sought by 
the International Heritage Forum of UNESCO. Icomos is the 
advisory body to the UNESCO World Heritage Convention, as 
well as the largest voluntary conservation organisation in the 
world.

The University of Pretoria hosted the 2007 Icomos Advisory 
Committee and Scientific Symposium from 6 to15 October 
2007. The event included a scientific symposium on the 
effects of global climate change on heritage conservation 
internationally.

With a view to particularly broadening the available expertise 
on the African continent for the management of Africa’s 
heritage resources, plans are afoot to introduce a taught 
master’s degree of applied sciences in Heritage Management 
in 2009.

The civil engineer: 
promoting and using novel 
building materials
Civil engineering deals with the development of infrastructure. 
It focuses particularly on structures, the flow of transport, the 
engineering of earth movement and the engineering of water 
as a commodity. Concrete is the most common building 
material in all the branches of civil engineering. It is traditionally 
composed of cement, stone, sand and water. Cement, in 
turn, is the bonding agent used to unite particles in a single 
mass. Concrete has indeed been used since Roman times, 
but the research reported in this article is resulting in novel 
types of concrete that meet the requirements of modern 
design and construction.

Since the local constituents of concrete differ from those 
elsewhere, international developments have to be calibrated 
for application in South Africa. However, the vast need for 
infrastructure development, coupled with South Africa’s 
relatively limited resources creates a huge opportunity for 
research towards the optimal use of these resources. Coupled 
with this, innovative thinking in industry often results in South 
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African technology being at the leading edge of international 
development.

Some current ‘open-ended’ 
findings

Since the introduction of the civil engineers’ reinforced 
concrete design codes of the 1930s, the working stresses 
used have gradually increased and the load factors and 
safety factors have decreased. Some fifty years ago, the 
typical value for the compressive strength of concrete was 
equivalent to a pressure of 25 MPa (25 million pascals), which 
is roughly equal to a pressure of 250 atmospheres. Currently, 
engineers are using modern computers and finite element 
programmes to design taller structures and smaller structural 
elements. The sheer size of the structures implies that higher 
strengths of building materials are required.

Cement manufacturing is a recognised environmental 
stress factor. Therefore, cement producers have been 
effectively forced to reduce the use of cement raw materials. 
Consequently, up to 60% of the raw materials have been 
replaced with waste materials called ‘cement extenders’. 
The downside is that cement extenders, not unexpectedly, 
interfere with the efficiency of the curing process.

The status quo is unsustainable and concrete material models 
and test methods obviously have to be adjusted to take into 
account the abovementioned decrease in strength and the 
inadequacy of curing.

Contemporary research on 
building materials 

Prof Elsabe Kearsley and her group at the University’s 
Department of Civil Engineering received support from the 
construction industry for setting up a concrete materials 
testing laboratory that incorporates the previous Boutek 
Laboratory of the CSIR. Several research projects, which have 
been initiated by industry, are conducted in this very well-
equipped testing facility.

Holcim, the biggest supplier of concrete materials and ready-
mix concrete in the country, collaborates with the department 
in quantifying the effect of the new blended cements, and of 
South African aggregates, on the stiffness of concrete. Holcim 
uses the results to convince industry of the importance of 
actual material properties as input for the design models. 

The combined research is ongoing on the effect that a lack 
of curing would have on the long-term behaviour of concrete 
manufactured with cement containing large volumes of 
extenders. Departmental research indicated that Spoornet’s 
discarded railway sleepers may potentially be used as 
aggregate in the manufacture of new sleepers. The stage is 
hopefully set for a problem to become an opportunity: waste 
materials from Sasol, such as gasification ash and brine, 
create major problems and the possibility of using them in 
cement is being investigated.

The Infraset business unit of the Grinaker-LTA group is the largest 
supplier of pre-cast concrete elements in South Africa. Since 
2005 the department has been helping this unit to adjust 

its concrete mixing, casting and curing regimes in order to 
change to the new cements without encountering problems 
with manufacturing or product strength. 

Design guidelines on how to reduce manufacturing costs 
are also being developed. The Duraset business unit of the 
Grinaker-LTA group is involved in the manuracturing of foamed 
concrete. The department is assisting the group to alter the 
mix compositions to minimise material cost, while improving 
product properties. Particularly, over several years, the 
department has established the effect of foamed concrete’s 
variables such as density, void size, age and curing regime. 
Foamed concrete may have a relative density of only 0,3, 
but even so, it is used, amongst others, as mine supports. As 
long as the foam remains stable, the formation of closed 
bubbles precludes any further water penetration.

Ultra-high strength concrete contains a relatively small volume 
(1 to 2%) of a special fibre that reduces the risk of concrete 
failure by the creation of a significant post-cracked strength. 
A simple experiment shows the principle in 2D: the tearing 
of a thin sheet continues readily, but if a punched hole is 
reached, the tearing ‘stops’ because further on the sheet 
presents an intact edge that is much tougher to tear. Ultra-
high strength concrete of compressive strengths exceeding 
100 MPa by far, and of tensile strengths up to 20 MPa, is cast 
in the laboratory. 

Utilisation of these features during the design of pre-cast 
products results in a significant reduction of the cross-sectional 
area required to support the design load. 

Further research was done on ultra-high strength concrete to 
optimise the concrete mix composition and to develop test 
methods suitable for quality control on construction sites.

This met the needs of the South African National Roads Authority 
(SANRA). It is the intention to overlay the national routes with 
a thin layer of ultra-high strength concrete, perhaps 50 mm 
thick. Collaboration with SANRA in the ‘ultra thin white topping 
experiment’ on the N3 freeway near Heidelberg is in progress. 

A look at the past
Louis Thibault (1750 – 1815) is widely considered 
as South Africa’s first acknowledged architect. He 
completed his studies in France – the first country 
to introduce architecture as a subject. Although 
architecture as a field of study was introduced at 
UP in 1931, the Department of Architecture was only 
established in 1943.

In 1994, the Department of Architecture sent a 
delegate, Mr Roger Fisher, to attend the 14th General 
Meeting of the Commonwealth Association of 
Architects. At that meeting, a decision was taken to 
allow for the international accreditation of training 
courses in architecture offered at the University 
of Pretoria, thus making it the first Department of 
Architecture to receive international accreditation 
after the change in government in 1994.
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In-house research is also done on fibre-reinforced concrete 
pavements: it was shown that the current design principles for 
concrete slab thickness are too conservative and pavement 
engineers are doing recalibrations. 

Non-linear finite element analysis proved that low volumes of 
fibres can be used to increase the flexural strength of concrete 
slabs on grade. Some of this work was done in collaboration 
with the CSIR.                                                         

Joint projects with other centres are ongoing. International 
links were set up with the Technical University of Belgorod, a 
building research centre in Russia. Two of their students did 
research in the department on foamed concrete, which is a 
popular thermal insulator in Russia. 

In collaboration with the University of Stellenbosch, a method 
which accurately predicts the failure of fibre-reinforced 
concrete is being developed.       

A final word on novel building 
materials

The department’s stakeholders are government departments, 
contractors, manufacturers and consulting engineers. The 
research, done by academic staff and students, is funded 
by industry and therefore focuses on problems presented 
by stakeholders from industry. Partners in industry use the 
University’s research results to improve their products. 
Obviously, not all the findings of contract research may be 
published.  

The two major achievements of 2007 were the successful 
design of the ultra-high strength fibre-reinforced concrete 
mixture, and the empowerment of the Duraset business unit 
of the Grinaker-LTA group to effectively use foamed concrete 
in building structures, especially in technically challenging 
situations.

The long-term aim of this research is to bridge the gap 
between design engineers and the concrete materials 
researchers.  The possible disastrous effects of extrapolation 
of theoretical models can be prevented through calibration 
with actual research results.

Dr A Schoeman
Anthropology and Archaeology
+27 12 420 5221
alex.schoeman@up.ac.za

Prof K Bakker
Architecture and Landscape Architecture
+27 12 420 2182
karel.bakker@up.ac.za

Prof E Kearsley
Civil Engineering
+27 12 420 2176
elsabe.kearsley@up.ac.za

A look at the past:
The Department of Civil Engineering was one of the 
four original departments of the Faculty of Engineering 
when it was established in 1956. It has developed 
into one of the faculty’s largest departments. In 
1973 the department recorded a record number of 
undergraduate students (719) and in 1979 the highest 
number of postgraduate students (206). In 1960 the 
department had – apart from its head, Prof DW de 
Vos – two senior academic staff members and three 
lecturers. At present the department has 17 academic 
staff members.   

The first newspaper report on the findings at 
Mapungubwe.
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Prof Trynie Davel
Faculty of Law

The quality of mercy

Children and the Law
Imagine a child – a person under the age of 18 – being 
arrested for an offence and kept in police custody for weeks 
awaiting trial. Imagine a child offender being sentenced 
to attend a reform school (youth care centre) but kept in 
prison because the system fails to move him to the reform 
school. Worse, imagine that a child is sentenced to a term 
of imprisonment (it could be for life). Your imagination indeed 
reflects stark reality.

The South African Constitution spells out the rights of 
individuals. In particular, the rights of children are dealt with 
in an explicit way. Yet the realities of crime and punishment 
often overpower these basic rights. As a result the interaction 
between child offenders and the law is made very explicit 
by the Child Justice Bill. In this Bill, problems such as those 
mentioned above and others are addressed. Its global 
objective is to foster children’s sense of dignity and worth and 
to reinforce their respect for the human rights of others. In 
addition it aims at restorative justice by means of concepts 
such as accountability, reconciliation and the involvement of 
victims, families and communities.

In the Bill, the importance of keeping children out of 
police custody or prison is stressed by introducing various 
mechanisms such as release into the care of parents, pre-
trial assessment and preliminary hearings. Court sentencing 
also has to take this into account by considering community-
based sentences or compulsory attendance of residential 
facilities that offer academic or technical education.

The Centre 
for Child Law

The Child Justice Bill is still being debated in Parliament. In 
the meanwhile, the Centre for Child Law at the University of 
Pretoria is working on these issues in a number of ways. The 
centre contributes to establish and promote the best interests 
of children in our community through education, research, 
advocacy and litigation. 

The Director, Prof Trynie Davel, is ably assisted by Dr (Adv) Ann 
Skelton who coordinates the Children’s Litigation Project, two 
attorneys for the Centre for Child Law (Ms Carina du Toit and 
Dr Ronaldah Ngidi), and two other assistants. The Litigation 
Project is made possible through funding provided by the 
Open Society Foundation (South Africa), the Ford Foundation 
and Save the Children (Sweden). The centre coordinates an 
LLM programme in Child Law. This degree is presented over 
two years. National and international experts in the field of 
child law conduct lectures in the programme.

The Children’s Litigation Project was established in August 
2003. Its objectives are to use impact litigation in the areas of 
both civil and criminal law in order to:

push forward boundaries of the law relating to children; •	
establish the content of legal rights and protection of •	
children;
set precedents, thereby changing the attitudes of the •	
courts;
hold government accountable on their responsibilities •	
towards children; and
build experience and knowledge in children’s litigation.•	
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Amici curiae
In its short history, the Children’s Litigation Project has 
successfully dealt with extreme situations such as those 
spelled out above. The centre sometimes acts for individual 
clients and sometimes as amici curiae – friends of the court 
– to provide detailed information on the case in question. 
Inevitably, such advice is based on extensive research, often 
based on international jurisprudence.

One case where the centre entered as amicus curiae was 
the appeal against a jail sentence of four years for a single 
mother of three children who were materially and emotionally 
dependent on her. The appeal had finally reached the 
Constitutional Court where Advocate Skelton appeared for 
the amicus curiae.

Her argument was based on the traumatic impact of the 
sentence on the children and the fact that the sentencing 
court, by not following the principles laid down by the Children’s 
Act and the guidelines of the Constitution, did not take proper 
cognicance of what, under the circumstances, would be in 
the best interest of the children. The Constitutional Court, in a 
ground-breaking judgment, changed the sentence to one 
in which the welfare of the children was as ensured as could 
be and in which the seriousness of the transgression was duly 
recognised. This is an important test case in South African and 
international jurisprudence.

… is not strained
In reading the judgments in which the centre was involved, 
one is inevitably struck by the similarities with the situation 
portrayed in Shakespeare’s Merchant of Venice. The Child 
Justice Bill of South Africa pleads with the whole world that 
the `quality of mercy is not strained … it is (indeed) thrice 
blessed’. That plea rings out from the Centre for Child Law. The 
ringing can be heard everywhere.

Prof CJ Davel
Centre for Child Law
+27 12 420 2354
trynie.boezaart@up.ac.za

Dr AM Skelton
Centre for Child Law
+27 12 420  6220
ann.skelton@up.ac.za

Ms C du Toit
Centre for Child Law
+27 12 420 6222
carina.dutoit@up.ac.za

Dr RLK Ngidi
Centre for Child Law
+27 12 420 3917
ronaldah.ngidi@up.ac.za

Photographs posed for illustration purposes. Written permission for the use of the 
photographs was received from the parents.

The University of Pretoria’s Centre for Child Law established 
a Children’s Litigation Project in August 2003 with the aim 
of undertaking impact litigation work in the children’s rights 
sector.

Dr Ann Skelton (right) project leader of the Children’s 
Litigation Project and colleague, Carina du Toit.
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Prof Johan Schoeman
Faculty of Veterinary Science

Babesiosis and parvoviral 
diarrhoea in dogs: models for 
human critical illness
The saying that the dog is man’s best friend gets a whole new 
meaning at the University of Pretoria’s Faculty of Veterinary 
Science. If the results of research conducted on specific 
dog diseases are used as models, the output may well be 
beneficially applied to certain critically ill human patients. 

To get the zoological hierarchy straight, let us remember that 
Canis familiaris (the dog) is a member of the family Canidae 
in the order Carnivora, which also includes the jackal, wolf 
and fox. Different dog breeds already existed as many as 5 
000 years ago and all indications are that the dog has been 
a family friend of Homo sapiens since prehistoric times.

Babesiosis (popularly called tick bite fever or biliary fever) 
and parvoviral diarrhoea (known as katgriep) are serious 
diseases in dogs. In the leading research countries of the 
world, the available sample size of these diseases needed 
for statistically reliable results is mostly small. In South Africa, 
poised on the proverbial interface between first-world and 
third-world communities, the situation is different and large 
numbers of such afflicted dogs are annually brought to the 
Onderstepoort Veterinary Academic Hospital.

The Faculty of Veterinary Science has the facilities and 
infrastructure to handle the high case load of these diseases. 
The upside is the potential for thorough research on unique 
problems that places the University of Pretoria at the leading 
edge. The challenge is to utilise these opportunities to the 
benefit of the people of South Africa.

Collaborative research
Canine babesiosis is an established research focus area 
in the Department of Companion Animal Clinical Studies. 
The research, conducted by Prof Johan Schoeman and 
co-workers, builds on previous research conducted on this 
disease. Three PhD- and several masters degrees have been 
based on aspects of canine babesiosis. The results of these 
research projects have highlighted the similarities between 
dog babesiosis and human malaria. Particularly noteworthy is 
research into the early immunological responses in a mouse 
model of malaria, conducted by Prof Andrew Leisewitz, a 
specialist in veterinary infectious diseases, under the auspices 
of the University of Oxford and funded by the Wellcome Trust. 

Research into canine babesiosis is an example of collaboration 
between the different departments at the faculty, harnessing 
collective expertise across scientific disciplines. Molecular 
studies on infectious and parasitic diseases in animals 
conducted at the Department of Veterinary Tropical Diseases 
open up opportunities in the clinical departments and 
contribute to research capacity-building in general.

The research done by Prof Schoeman on dog babesiosis and 
parvoviral diarrhoea in puppies lies at the juncture between 
endocrinology (study of hormones) and critical care, 
both of which are subdisciplines of internal medicine. Prof 
Schoeman, a specialist veterinary physician with a particular 
interest in endocrinology and infectious diseases, conducted 
this research in collaboration with one of the world’s leading 
veterinary endocrinologists, Dr Michael Herrtage. He is the 
current dean of the Department of Veterinary Medicine at the 
University of Cambridge in the United Kingdom. Dr Herrtage 
was a visiting researcher at the Department of Companion 
Animal Clinical Studies in 2004. Here he became convinced 
of the benefit of these two disease models as heuristic tools for 
assisting in the process of discovery, ultimately providing insights 
into the stress response of the biological organism to severe 
and overwhelming infection. Thus far, the research results 
have opened up exciting new channels of understanding 
these diseases, particularly in identifying the endocrine or 
hormonal predictors of outcome; and conceptualising the 
problem of adrenal gland function during critical illness.

Babesia canis rossi parasites in the red blood cells of an 
affected dog.
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Babesiosis

Babesiosis is a common malaria-like disease caused by 
protozoan parasites of the genus Babesia. It is a vector-
borne illness affecting both humans and dogs (‘vector’ being 
a disease-carrying agent). It is transmitted to dogs by the 
yellow dog tick, Haemaphysalis leachi.  In South Africa, as 
in other parts of Africa, the prevalence of babesiosis in the 
dog population is very high.  Furthermore, the virulent form of 
canine babesiosis caused by Babesia canis rossi is restricted 
to southern Africa. The Faculty of Veterinary Science is thus 
the only institution in the world with the facilities and case 
load to conduct the fieldwork into this virulent form. Annually, 
approximately 1 200 dogs with babesiosis are admitted to 
the Onderstepoort Veterinary Academic Hospital.

Canine babesiosis is a disease with varied manifestations, 
ranging from mild anaemia that responds rapidly to treatment, 
to a severe form of anaemia where the red blood cells 
are actively broken down. Other complications are kidney 
failure, acute respiratory distress, liver function impairment, 
pancreatitis, muscle damage, cerebral forms, multiple organ 
failure, clot forming and shock. Most of the severely affected 
patients meet the criteria for systemic inflammatory response 
syndrome.

On the other hand, falciparum malaria, carried by the 
mosquito, is a disease causing immense suffering among 
people of Africa. Thousands of children succumb to the 
cerebral form of this disease as infants. Malaria shares a 
common pathophysiology with virulent canine babesiosis. 
Despite remarkable similarities between malaria and 
babesiosis infections, relatively few comparative studies have 
been performed.

Parvoviral diarrhoea
Parvoviral diarrhoea is severe viral enteritis in dogs. The 
compromised gut walls of these patients allow for bacterial 
translocation, which can lead to the presence of excessive 
bacterial products in the blood, sepsis and death. This 
disease occurs predominantly in non-immune puppy dogs 
between two and eight months old. Patients normally present 
in a state of severe dehydration with profuse vomiting and 

diarrhoea. They often have low blood glucose concentration, 
which is compounded by the fact that they cannot retain any 
food. These dogs are treated with intravenous fluids, systemic 
antibiotics and painkillers in a specific high-care isolation unit 
at the Onderstepoort Veterinary Academic Hospital.

The endocrine milieu 
impacted upon by infectuous 
diseases

The hypothalamus is the part of the brain that controls the 
secretion of hormones by the pituitary gland, thus regulating 
many vital biological processes, including body temperature, 
blood pressure, thirst, hunger and the wake-sleep-cycle. 
Signals from a body afflicted by acute disease stimulate the 
hypothalamus. This represents a chain of events by which 
genetic information is translated into biochemical and 
hormonal products known as the stress response.

Part of this chain is the release of a vitally important hormone, 
cortisol, from the adrenal gland. Cortisol and other products 
of inflammation suppress the release of thyroxine from the 
thyroid gland. Thyroxine regulates the cell metabolism 
necessary for normal growth and development.

The research done by Prof Schoeman has shown that the 
stress response to critical illness in dogs is remarkably similar 
to the response of the human critically ill patient. This fact, 
that the hormonal response to critical illness is conserved 
across species, is of great significance. It sets the stage for 
the canine patient as an excellent model for studying the 
endocrine trajectories of the human patient, both paediatric 
and adult.

The interaction between the body’s various endocrine 
organs involved in reaction to stress
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Canine studies 
profiles and responses in 
critical illness
Studies performed sixty years ago on dogs that had their 
adrenal glands removed, showed that the adrenal response 
to shock and critical illness was essential for survival. During 
the ensuing sixty years, very little research has been done on 
canine critical care endocrinology. 

An opportunity thus arose to address the paucity of knowledge 
regarding the endocrine responses to acute illness in dogs. 
There was reason to believe that canine babesiosis and 
parvoviral diarrhoea would provide a unique opportunity to 
study the endocrine responses in critical illness in dogs; and 
that these hormonal changes would be similar in critically ill 
veterinary and human patients.

In these two homogenous canine models of critical illness 
and sepsis, namely virulent canine babesiosis and parvoviral 
diarrhoea, Prof Schoeman and co-workers made an 
exciting discovery. They found that dogs dying of these two 
diseases have unique endocrine profiles. This allowed them 
to separate the surviving dogs from the non-survivors. The 
endocrine predictors of value for predicting outcome were  
(a) basal cortisol concentration, (b) basal thyroxine and (c) 
free thyroxine. Artificially stimulating the adrenal glands of 
these affected dogs demonstrated lower delta cortisol in the 
non-survivors than in the survivors, corroborating the human 
findings of adrenal insufficiency.                                    

Prof Schoeman believes that other veterinary researchers 
have been unable to demonstrate these clear differences 
in endocrine profiles of survivors and non-survivors, due to the 
fact that they studied smaller numbers of dogs with a variety 
of illnesses of varying duration. A unique set of climatological, 
vector and logistic factors, as well as the sheer numbers 
of patients affected by single disease processes such as 
babesiosis and parvoviral diarrhoea, make the Faculty of 
Veterinary Science ideal for leading research in comparative 
critical illness.

The way forward
The restricted prevalence of virulent canine babesiosis to 
the subcontinent offers a distinct South African research 
opportunity for collaborative comparative studies into critical 
illness. The combination of the world-class facilities and the 
interdepartmental collaboration at the Faculty of Veterinary 
Science furnishes a unique opportunity to be at the forefront 
of this research.

Useful further research is not only relevant to the country, but 
could impact on millions of people and animals in Africa. 
It may for example improve livestock health by elucidating 
the pathophysiology of cattle haemoparasitic diseases. 
Ultimately, it is set to contribute to food security and to be of 
socio-economic benefit to the people of Africa. 

The future scenario is that canine babesiosis, as a model of 
critical illness, could provide insights into the response of the 
biological organism to the critical illness milieu that prevails 
in human malaria. In particular, the capacity to perform 

Studies originating from the Glasgow Royal Infirmary 
in 1982 highlighted the phenomenon of adrenal 
failure in critically ill human patients. This is when 
the stress response either fails to kick in, or when the 
endocrine glands suffer from exhaustion or fatigue. It 
is characterised by a low cortisol concentration or a 
suboptimal response of cortisol after stimulation. This 
difference between post-stimulation cortisol levels 
and basal cortisol levels is called delta cortisol and 
it is the most commonly used parameter to define 
adrenal insufficiency. A landmark study conducted in 
the 1990s, showed a positive response to physiological 
replacement doses of cortisol in critically ill patients. 
Although there is no doubt that a subset of patients 
exists in which physiological cortisol replacement 
therapy is beneficial – the problem lies in prospectively 
identifying these patients by looking at their endocrine 
profiles.

experiments on the naturally infected canine host enables a 
level of scrutiny not feasible in studies of human illness.

Similarly parvoviral diarrhoea can be an appropriate model 
for critically ill human paediatric patients, because it is a 
disease causing acute critical illness mainly in puppies. 
Collaborative work with Dr Robert Tasker and his team at the 
Department of Paediatrics at the University of Cambridge and 
Dr Paul Marik and his team of critical illness specialists at the 
Thomas Jefferson University in the USA is envisaged. 

Predictive parameters should be robust, sensitive and specific 
to enable the development of effective and affordable 
intervention strategies in the critically ill. The research should 
contribute to the improvement of animal welfare and be 
potentially applicable to human health. This is an example 
of local research producing new challenges and stimulating 
innovative projects. The aim is to keep abreast with the 
foremost research in the world and establish applications for 
the future. 

The results on these two canine models have been 
enthusiastically received by the research community and 
scientific papers have been accepted in international 
journals – of which the leading human infectious disease 
journal Microbes and Infection of the Institut Pasteur in Paris 
is the most noteworthy. The publications emanating from 
this research project are leading the field on the endocrine 
responses to canine critical illness. 

The role of genetics
Many of these endocrine responses are predetermined in 
the sequence of nucleotides that make up the DNA of the 
patients. Regulation in certain genes leads to the production 
of unique proteins that ultimately determines the patient’s 
endocrine response to severe illness. Extrapolating from these 
findings in dogs, it is possible to envisage further studies in 
which the exact genes responsible for these unique endocrine 
responses could be identified. This would eventually allow 
for the mapping of variations in genetic expression into 
differences in the response to critical illness. In the process, 
a few of the mechanisms by which these variations impact 
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on the disease trajectory followed by individual patients can 
be identified. 

A collaborative project with Dr Richard Mellanby and a team 
of geneticists from the University of Edinburgh in Scotland has 
been established.

The role of the Veterinarian
The National Research Council of the National Academies in 
the USA considers the role of the veterinary clinical scientist as 
integral, not only to research that serves veterinary medicine, 
but also to the greater biomedical research community. 
In their view veterinarians are better suited than any other 
professionals to function as comparative biomedical 
scientists, because veterinary clinical scientists receive the 
most comprehensive comparative biomedical education 
available today. Prof Schoeman agrees: “There is a need 
for an integrated, multidisciplinary, translational approach to 
biomedical research.” 

Co-operation between the different departments and 
collaboration with international institutions is imperative to 
address the interface between clinical observation and 
scientific discovery. This motivation stems from the desire to 
bring clinical experience to the research bench and back 
again to the patients – all creatures great and small.

Prof JP Schoeman
Companion Animal Clinical Studies
+27 12 529 8261
johanp.schoeman@up.ac.za

Prof Schoeman (right) and an assistant examine a sick 
puppy.

A look at the past
The present Department of Companion Animal Clinical 
Studies has its roots in the original Department of 
Materia Medica, one of six departments in the newly 
founded Faculty of Veterinary Science of the Transvaal 
University College in 1920. Its first head was Professor 
PR Viljoen who was the second South African to qualify 
as a veterinarian in London and had lectured since 
1918 on veterinary medicine at the TUC Faculty of 
Agriculture. Viljoen was a versatile person, made a 
significant contribution as researcher towards solving 
the problem of lamsiekte but was also an able 
administrator. In 1930 he was appointed as Secretary 
for Agriculture, a position he filled until 1945 when he 
became High Commissioner, first for Canada and in 
1949 for Australia.

His department at Onderstepoort was renamed in 
1923 as the Department of Veterinary Medicine, 
a name it retained for the rest of the 20th century. 
The 1980s saw a major restructuring and a change 
from a multi species to a species based approach, 
including separate clinics for different animals. This 
process continued in 1999 with the amalgamation 
of the Onderstepoort and Medunsa Faculties when a 
new Department of Companion Animal Medicine was 
formed, dealing with dogs, cats and horses. Finally, at 
the turn of the century, further rationalization led to the 
present Department which combines all clinical studies 
on companion animals.  
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Prof Carolina Koornhof, Dean

Message from the Dean
The vision of the Faculty of Economic and Management 
Sciences of the University of Pretoria is to be at the cutting 
edge of economic, financial and management education 
and research with an African focus. In the last five years the 
faculty has seen sustained growth in its research output. The 
intention is to build on this trend and to position its research 
competitively in the business sciences, both in the private 
and public sector.

The faculty aims to continuously improve research quality and 
output by:

developing the supervision and research capacity of •	
members of the academic staff; 
improving the quality of writing skills of staff and •	
students;
creating sufficient and effective administrative support •	
to academic staff and redirecting their job descriptions 
to focus on teaching and research;
increasing the number and quality of postgraduate •	
students in the faculty; and
increasing the number of rated researchers.•	

A concerted effort is also being made to establish relationships 
with international research universities and with South African 
businesses, chambers of commerce and government 
departments.

During 2007 the faculty produced 19 doctoral graduates and 
271 masters graduates. Three staff members of the faculty 
obtained their master degrees and 39 staff members are 
enrolled for  their doctoral or master’s degrees.  At present 
a further three staff members are studying at international 
research universities to complete their doctoral degrees.  

The faculty research award for the department that had 
the highest number of accredited publication units in the 
preceding year was again won by the School of Public 

Management and Administration. Research awards were 
made to the best individual researchers. Ms Mareli Kruger 
of the School of Public Management and Administration 
received the award for the best lecturer. Dr Rungan Gupta 
of the Department of Economics received the award for the 
best senior lecturer. Prof David Fourie received the award 
for the best professor. Several researchers in the faculty also 
received national and international acknowledgement for 
excellence in research.

In 2007 a ‘hands-on’ five-day writing skills workshop was 
conducted to sharpen the writing skills of new researchers. 
A previous workshop had resulted in at least five articles in 
accredited journals.  During the annual faculty research day, 
a panel discussion was held on the supervision of master’s 
and doctoral students. The respective departments also have 
regular ‘brown bag sessions’ to discuss the research projects 
of staff.

The School of Economic Sciences, in partnership with the 
Faculty of Law, was awarded a SARChi Chair in international 
trade and trade law to develop research capacity and 
strengthen postgraduate and continuing education 
programmes in Africa.

I would like to thank members of the academic and 
administrative staff, as well as postgraduate students for their 
contributions in making 2007 a successful research year.

The aim for 2008 is to continue to build research capacity, 
nationally and internationally, and to improve by raising the 
research output and the research impact of articles of both 
staff and students.

Research highlights

Resource allocation models in 
institutions of higher learning

In South Africa, resource allocation in institutions of higher 
learning has traditionally largely been based on incremental 
budgeting and allocation by negotiation. Many categories of 
research allocation models are applied across the world, but 
research indicates that the higher the scarcity of resources, 
the higher the propensity for the implementation of resource 
allocation models based on business principles.  A model 
has been developed in terms of which revenue earned by 
budget units are allocated to such units, which are required 
to make a contribution to other units who are not sufficiently 
self-sustainable, but whose existence is nevertheless crucial 
to a comprehensive university. A further contribution to 
overheads and institutional strategic initiatives is required. 
A crucial element of the resource allocation process is unit 
plans or ‘business plans’. They become agreements between 
institutional management and unit management on the 

Faculty of Economic and 
Management Sciences
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utilisation of resources and form the basis of performance 
management of unit management and staff. 

Prof Q Vorster
Accounting
+27 12 420 3761
quintus.vorster@up.ac.za

The essence of a university and the 
search for truthful knowledge in 
accounting

The international context of departments of accounting in 
South Africa was very much neglected in the past. All prominent 
South African universities mention international recognition in 
their mission statements. Departments of accounting in South 
Africa are, by implication, bound to the pursuit of international 
recognition and international competitiveness. This has 
led to academic tension in departments of accounting at 
South African universities, because the academic training of 
prospective chartered accountants has long been the main 
focus in such departments, while they have failed to do justice 
to their actual academic mission, namely the search for 
truthful knowledge in accounting. The researcher found that 
the South African Institute of Chartered Accountants (SAICA) 
has the capacity to support departments of accounting 
to search for truthful knowledge in accounting if disciplines 
like research methodology and conceptual foundation of 
accounting are included in the syllabi. In addition, SAICA 
and the departments of accounting should work together to 
produce alumni that can become chartered accountants 
that are better equipped academically to face challenges 
of business practice. He also found that these developments 
are likely to irrevocably change the traditional culture of 
an accounting department in South Africa more and that 
adherence to these developments will create a culture 
conducive to the pursuit of truthful knowledge in accounting.

Prof DB van der Schyf
Accounting
+27 12 420 4879
daan.vanderschyf@up.ac.za

Measuring excellence 
in public sector reporting

In an effort to advance accountability and transparency, 
the Public Finance Management Act (2000) introduced 
a new format and content of public reports. National and 
provincial departments now have to publish balance sheets, 
income statements, cash flow statements and explanatory 
notes to these statements. This underscores the government’s 
commitment to effective and accountable reporting and 
continuing improvement in reporting practices government-
wide. It also heralds a move from the traditional cash basis 
of accounting to the accrual basis in the public sector. The 
Southern African Institute of Government Auditors (SAIGA), 

in cooperation with role-players such as the University, has 
introduced the Annual Public Sector Reporting Awards, a 
research project whereby adherence to the new disclosure 
standards is measured and top achievers recognised. The 
Department of Auditing performs the quality assurance 
relating to the technical analysis and evaluation of the above 
project. Other supporters and participants in the project are 
the Accountant-General, as well as the Auditor-General. 
Through its involvement in the awards project, the University 
discharges its social responsibilities by sharing its expertise 
with the broader community in general and the public sector 
in particular. The SAIGA Reporting Awards project produces 
twelve awards:

one for the best report of a national department; •	
one for the best provincial department (for each of the •	
nine provinces);
one for the most consistent highest score over the last •	
three years; and
a twelfth award for the department obtaining the overall •	
highest score.

This project is now in its sixth year and the publication of results 
is widely reported in the media. The project has become a 
highly visible instrument and benchmark to monitor public 
accountability and transparency in national and provincial 
departments.

Prof JD Gloeck
Auditing
+27 12 420 4427
dieter.gloeck@up.ac.za

The influence of start-up 
factors in small businesses and 
entrepreneurial ventures 

The low economic growth and high unemployment and 
poverty rates in South Africa call for a critical analysis of 
start-up factors that lead to successful small businesses and 
entrepreneurial ventures. An analysis indicated that personnel 
management and involvement, role models, effective time 
management, and support from partners and advisors play an 
important role in the success rate of start-up companies. It is 
recommended that small business owners and entrepreneurs 
should pay special attention to their support structures.

Prof JJ van Vuuren
Business Management
+27 12 420 3401
jurie.vanvuuren@up.ac.za
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Restoring natural capital

The Department of Economics has been active in investigating 
the link between the various forms of capital, especially 
social, natural, and manufactured, and the need for restoring 
natural capital. Natural capital is a metaphor referring to the 
stocks of natural resources from which natural goods and 
services flow, and the restoration thereof is defined as the 
replenishment of these natural capital stocks to achieve 
sustainable, long-term human wellbeing and ecosystem 
health. The research conducted both locally and abroad 
indicated that the country’s rapidly dwindling supply of natural 
capital is insufficient to support the much needed economic 
development needs, both in developed and developing 
countries. In the developed countries – countries that generally 
consume ‘too many’ resources  – the restoration is required to 
offset and mitigate the already too high ecological footprint. 
In developing countries, however, the restoration of natural 
capital is not so much linked to conservation as it is linked to 
economic development.  The restoration of natural capital 
therefore becomes an economic development strategy. 
Since much of the developing countries’ people depend 
directly on natural capital, it should be kept intact for their 
livelihoods.  What is therefore required is a mindset that 
states that what is required is “economics in which ecology 
matters and ecology in which people matter”.  Research 
conducted leading up to a 2007 Island Press book on the 
topic, with Prof Blignaut as co-editor, and work done since 
indicate that the restoration of natural capital clearly has a 
strong scientific component, from various perspectives such 
as anthropology, economics, hydrology and ecology.  It 
futher involves the practice of ecological restoration, of which 
numerous examples exist in South Africa. The restoration of 
natural capital also involves business. Ecological restoration 
can link the first and the second economies through water, 
carbon, biodiversity and tourism development, to mention but 
a few. Currently research on this is ongoing in the Drakensberg 
area, where a trading model is being developed whereby 
the restoration of natural capital can act as catalyst for 
economic development in that area through which the local 
communities can sell ecosystem goods and services to the 
first economy. From the research conducted, it is clear that 
the restoration of natural capital is one of the most exciting 
ideas to emerge in recent years, since it links the need to 
protect biodiversity and conserve natural resources and the 
demand for natural resources at all scales. But to get such 
a model to operate, we need to work together, or even 
‘leap together’, across traditional disciplinary frontiers or 
polemical stances, to find innovative solutions that counter 
the prevailing ideological divide separating economics 
and ecology, as well as the perceived conflict or trade-off 
between economic development and the conservation of 
natural and environmental resources. We have to take the 
examples studied further and demonstrate not only that 
nature conservation and restoration can be profitable, but 
that corporations and governments can help to advance 
environmental goals through simultaneous restoration of 
natural and social capital in communities and countries 
struggling with poverty, unemployment, despair, illiteracy and 
the ensuing loss of skills, dignity, self-esteem and social fibre.  

Prof J Blignaut 
Economics 
+ 27 84 720 4127
james@jabenzi.co.za

Construction of tax models for fiscal 
planning 
       
During 2007 researchers in the Department of Economics 
continued with the construction of tax models in order to assist 
institutions such as the South African Revenue Service (SARS) 
and the National Treasury with fiscal planning. This micro 
model brings a new dimension to tax analysis with the profile 
of taxpayers – both individuals and corporate institutions 
– now also taken into consideration when calculating the 
impact of tax policy. Using the micro model constructed 
by the Bureau for Economic and Political Analysis (BEPA), it is 
now possible to calculate the result of changes to household 
taxes in a specific region, age group, gender and income 
category, while in the case of companies, survey data and 
data from filed tax returns broadened the scope of indicators 
used in simulation and revenue forecasting.  The impact 
thereof is that much more accurate analysis and forecasting 
techniques can now be implemented. In 2007, this model was 
further expanded to include an additional revenue source, 
namely Value Added Tax (VAT). Also, the corporate income 
tax model has been expanded to a full sectoral model which 
improves revenue forecasting, given the sectoral differences 
in economic performance.

Prof NJ Schoeman
Economics
+27 12 420 3455
niek.schoeman@up.ac.za

Reducing exchange rate volatility 
and supporting competitiveness

This report forms the first of a two-part project that was 
commissioned by the Presidency. There is a strong belief 
by certain sections of the South African economy that a 
weaker exchange rate will boost exports, thereby promoting 
employment and growth. Most importantly, the volatility of 
the rand exchange rate has been cited in government’s 
macroeconomic programme, AsgiSA, as one of the major 
constraints inhibiting economic growth in South Africa. 
Government and, in particular, the Presidency are keen on 
finding ways to mitigate the effect of these constraints on 
growth, and set up a team of researchers to conduct a proper 
and thorough  investigation. Leading economists from Harvard 
University were sourced for inputs on the various economic 
constraints. A number of suggestions were made by the 
Harvard team, one of which is that the South African Reserve 
Bank (SARB) should switch to a modified inflation targeting 
framework that allows considerations of competitiveness 
(or the real exchange rate) to affect its decision-making. 
The main objective of the study was to analyse growth and 
competitiveness issues relevant to the South African economy. 
The project also looked at other policy instruments (additional 
to and consistent with inflation targeting and the present 
floating nominal exchange rate regime) that can be used 
to reduce exchange rate volatility and in that way support 
the competitiveness of the South African non-commodities 
tradable sector. For instance, in February 2007, President 
Thabo Mbeki suggested measures other than interest rates 
that could be employed to manage credit. Although the 
President did not elaborate on the latter, this would include, 
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among other things, credit rationing and/or higher bank 
reserve requirements. The role of additional instruments is 
to provide trade-offs: decrease inflation without sacrificing 
growth via higher interest rates. In this report, we analyse 
the relationships between exchange rates, inflation and 
competitiveness. The department shows that over the 1994 
- 2006 sample period, real exchange rate depreciations did 
not improve the trade balance and therefore had no positive 
effect on growth. One reason is that South African exports 
are priced in foreign currency (dollars and euros instead of 
rand). It is also shown that if the monetary authorities would be 
interested in targeting competitiveness via the real exchange 
rate, a good way to do this is by narrowing the present inflation 
targeting band from the present three to six percent, to say 
one to three percent. The reason is that the easiest way to 
become uncompetitive is to let one’s domestic price level 
rise faster than those of one’s trading partners. Higher inflation 
does not lower the real exchange rate. It appreciates it. The 
department’s paper argues that economic growth is not 
necessarily spurred by a weaker exchange rate, which makes 
exports competitive, but rather that the main determinant 
of exports is foreign activity. One reason is that South African 
exports are priced in foreign currency. Put another way, the 
exchange rate alone is not a chief determinant of the quantity 
demanded by foreigners – the principal determinant is foreign 
output (overseas economic activity). We also contend that a 
weaker real exchange rate tends to increase the CPI inflation 
as a result of higher domestic currency prices of imported 
final goods and/or higher wage inflation. The second part of 
the project examines potential growth and its constraints by 
attempting to sketch an integrated post-GEAR growth and 
poverty alleviation strategy that is likely to move South Africa 
from the present low growth state to a high growth state.

*The views in this report are those of the author and not 
necessarily those of the South African Reserve Bank or the 
Presidency. The report is available from http://www.tips.org.
za/node/1368.

Prof E Schaling 
Economics
+27 12 420 3820
eric.schaling@up.ac.za

Higher education impact 

A study was commissioned by Higher Education South 
Africa (HESA) to determine the impact of the public higher 
education sector on the national economy. The findings were 
as follows:

Increased government spending on higher education •	
without accompanying increases in the professional 
labour force and productivity of labour and capital has 
negative effects on GDP and most other economic 
variables. The money needs to be spent selectively 
before one can claim that additional spending would 
benefit the economy.
Retraining the existing workforce through higher •	
education would yield positive effects for the South 
African economy, but is a costly option. 
Putting high school graduates through the higher •	
education system would have much higher GDP effects, 
four to five times higher than retraining other workers. 

If government spending were to result in more •	
professionals in the market, as well as higher productivity, 
they would almost double the return of what they spend 
additionally on higher education.
The economy could grow extensively if the expenditure •	
on higher education delivered more professionals that 
would improve the total productivity in the economy.

Prof JH van Heerden
Economics
+27 12 420 3451
jan.vanheerden@up.ac.za

South African expenditure patterns 
affected by alcohol and tobacco 
consumption 

A group of studies was undertaken to examine South African 
household expenditure patterns. The primary aim was to 
determine whether or not alcohol and tobacco consumption 
had any significant effect on overall consumption patterns. 
Changes that have occurred since 1995 were taken into 
consideration. In the first of these studies, published early 
in 2007, it was found that the use of statistical techniques 
positively applied in developed countries was left wanting 
when applied in South Africa, which is broadly considered to 
be a two-tier economy. In particular, the models seemed to 
break down due to the bimodality of household expenditure 
patterns in the economy. In the second study, it was found 
that tobacco expenditure tended to crowd-out household 
expenditure compared to many other types of household 
commodities. Most worrying, that effect was rather 
pronounced in lower income households. In the third study, 
it was found that the proportion of household expenditure 
devoted to alcoholic beverages and tobacco products had 
increased between 1995 and 2000, especially amongst 
the poorer households, many of which have unemployed 
household heads. When these results are put together, they 
suggest that poorer households are increasingly turning to 
alcohol and tobacco, possibly as a crutch or substitute for 
boredom.

Prof SF Koch
Economics
+27 12 420 5285
steve.koch@up.ac.za

Corporate finance applied to 
agribusiness

Prof John Hall and Prof Johannes de Wet of the Department 
of Financial Management, together with Dr Mariette Geyser 
of the Department of Agricultural Economics, undertook a 
research project whereby an analysis of the value creation, 
as well as the cash management abilities of companies, 
was investigated, but then specifically applied to companies 
in the food-producing sector of the Johannesburg Stock 
Exchange. The study highlights the importance of economic 
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profits and their long-term effects on shareholder value. South 
African companies listed on the JSE were analysed and it was 
illustrated how a relative measure of internal performance, 
Economic Value Added, can be used to rank companies in 
terms of value creation. Furthermore, individual companies 
and sectors were placed on a financial strategy matrix, 
which evaluated companies according to value creation 
and cash management. The study especially examined 
the performance of listed agricultural companies and 
compared the performance of the food-producing sector 
with other sectors. Positions on the financial strategy matrix 
determine the appropriate financial strategies available to 
companies in order to improve their value most effectively. 
The results indicated that there was a positive relationship 
between internal value creation and shareholder value. The 
placement of the results per sector and the comparison 
between sectors showed that the food and drug-retailing 
sector had a relatively higher value creation ability than the 
other sectors for the whole period from 1996 to 2006. The food-
producing sector as a whole had a negative value creation 
situation and a zero cash generation ability. This is more or 
less in line with the median for all the sectors. Based on these 
results, one can conclude that the food producers perform 
close on average compared to the other sectors. There is 
thus room for improvement for these companies. The study 
has tested the impact of the two variables evaluated by the 
model on shareholder value, and it is suggested that some 
adjustments must be made in order to improve the relevance 
and efficiency of the model. The main suggestions are that 
of expanding the single-year model to a periodic model that 
reflects changes over time and facilitates comparisons with 
sector averages and the average results of all companies. 
These adjustments will hopefully allow analysis to better judge 
not only the level, but also the consistency and sustainability 
of a company’s performance.

Prof JH Hall
Financial Management
+27 12 420 3389
john.hall@up.ac.za

Cultural intelligence as critical 
competence  

Cultural intelligence (CI) is a growing phenomenon for 
successful management and leadership in the 21st century. 
Globalisation, expatriation and multinational working 
environments contribute to the need for leaders to have 
CI as critical competence. The aim of this study was to 
explore the cultural intelligence construct in a South African 
managerial context. The data of a 37-item questionnaire, 
with 353 respondents, was subjected to a direct quartimin 
oblique rotation.  The results indicated that the questionnaire 
measured three constructs with 24 items. The estimation 
of the factors concerned was based on the eigenvalues 
of the unrelated correlation matrix, as well as the scree 
plot. The total model, with three factor scales, explained 
30.5% of the variance. After careful deliberation, the three 
constructs of CI for the South African population are cultural 
identity (own cultural identity and the extent to which one 
is willing to identify with other cultures), the ability to adapt 

to a multicultural setting, and the willingness to learn about 
other cultures. Comparisons between age groups indicated 
that the older generation is less inclined to be set in their own 
cultural identities and more able to sympathise with those 
from other cultures. Female managers seemed to be more 
adaptable than male managers. The groupings with less 
experience seem to be less adaptable cross-culturally than 
those with more experience. Managers with more than 25 
years’ experience seemed to score lower on the adaptability 
scale than the other groupings.  Respondents over 55 had 
significantly higher scores than all the other groups in their 
willingness to learn from other cultures. This research led to 
two international conference papers and further international 
research to refine the construct of CI as a leadership 
competence and develop a reliable and valid diagnostic 
instrument whereby managers’ CI can be measured.

Dr Y du Plessis 
Human Resources Management
+ 27 12 420 3438
yvonne.duplessis@up.ac.za 

Ms SM O’Neil 
Human Resources Management
+ 27 12 420 3437 
sumari.oneil@up.ac.za

New trends in corporate 
governance 

The King Report has become synonymous with best practices 
in corporate governance in South Africa. The principle of 
governance in the corporate environment was institutionalised 
in this country by the publication of the King Report on 
Corporate Governance (King Report 1994) in November 
1994. The purpose of this and the subsequent edition was, and 
still remains, to promote the highest standards of corporate 
governance in South Africa. King II, as it is known, appeared 
in 2002, but rapid developments in this field necessitated 
another update in 2007. The King III Report is due to appear in 
2008. Seven subcommittees, addressing topics such as board 
and directors, risk management, internal audit, accounting 
and auditing, sustainability, compliance and business rescue, 
started their work during June 2007. The King III Report will 
focus strongly on corporate governance principles, practices 
and guidelines that will culminate in a code, explaining 
how the recommendations made in the report can be 
implemented. The first King Report went beyond the financial 
and regulatory aspects of corporate governance that were 
typically addressed in its counterparts in other countries. 
It advocated the inclusive approach that recognises that 
stakeholders need to be considered when developing the 
strategy of a company to achieve its financial, social and 
environmental goals. It also requires a company to define its 
purpose and values, and to communicate these to its various 
stakeholders.  According to King II, “The modern approach is 
for a board to identify the company’s stakeholders, including 
its shareowners, and to agree [on] policies as to how the 
relationship with those stakeholders should be advanced and 
managed in the interest of the company”.
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The King III Report will go beyond what was recommended 
in King II and will include best practices and contemporary 
developments in all the above mentioned fields. It will also, 
among others, explain how the concept of sustainability can 
be incorporated in strategic and governance practices in 
organisations. In a global knowledge economy, prosperity 
is only possible if sustainability, strategy and corporate 
governance are inextricably intertwined. In this environment, 
performance is also measured and reported on against 
the triple bottom line – people, planet and profit. However, 
although pressing social and environmental issues on a global 
scale have necessitated the mainstreaming of sustainability, 
how this must be done is not clear. The integration and 
alignment of sustainability, strategy and governance, with 
specific reference to the role that corporate reputation 
and communication play in this process, is currently 
being investigated by the Department of Marketing and 
Communication Management. The results of this investigation 
will be incorporated into the King III Report.

Outcomes of research as on 6 February 2008:

The focus of the current research project, embarked •	
on for a PhD in Communication Management, is the 
perceived link between sustainability, governance and 
strategy. The results of the study will be used as input for 
the final King III Report, due to appear in the second 
semester of 2008.
As part of the formal qualitative research process of this •	
project, the researcher will interview respondents about 
the identified theoretical and pragmatic information 
gaps in the draft King Report.  
The researcher provided input to the reports of two •	
subcommittees, namely the Compliance Committee 
and the Sustainability Committee. Her involvement 
pertained specifically to stakeholder relationship 
management, which includes the topics of shareholder 
activism, the role of the financial media, employees, the 
community, government and other stakeholders.
The final reports of the above mentioned seven •	
subcommittees will be submitted to the King Committee 
towards the end of February 2008, after which the 
researcher will be involved in the finalisation of the draft 
King III Report.  
A Centre for Corporate Governance will be established •	
as a result of the work done with the King Committee. 
The centre will encourage a multidisciplinary approach 
towards corporate governance and will invite input from 
disciplines such as law, internal auditing, accounting, 
economics, human resources, ethics, communication, 
marketing, political science, public administration, 
sociology and psychology. The Institute of Directors has 
also shown an interest in working with a centre of this 
kind in order to establish corporate governance best 
practices in a South African context.

Prof RS Rensburg
Marketing and Communication Management
+27 12 420 3395
ronel.rensburg@up.ac.za

Ms Estelle de Beer
Marketing and Communication Management
+27 12 420 4040
estelle.debeer@up.ac.za

The effect of the voting franchise

South Africa is the only African country to participate by trial 
and error in the industrial revolution. The trial has been that 
of colonialism and the error has been that failed experiment 
called apartheid. For these reasons, South Africa remains 
quagmired in being underdeveloped.  Interestingly, the West’s 
expectations of development eclipses the fact that South 
Africa has achieved what it has with its hands literally tied 
behind its back. The struggle, for example, to govern in an Afro-
Eurocentric fashion has undoubtedly affected public policy 
decisions on HIV/AIDS. Government spending is an important 
component of public finance that enables government to 
deliver services and implement policies of the executive. This 
research project examined government spending for HIV/AIDS 
treatment at the provincial sphere of government and queries 
whether citizens can influence public policy decision-making 
for HIV/AIDS treatment. Importantly, the research examined 
the effect of citizens on public policy decision-making as 
they exercise their franchise to vote and how government has 
spent in response to the HIV/AIDS epidemic, and measures 
any influence voters may have on government spending, 
with spending giving an indication of public policy decision-
making by the government of the day. Essentially, variables 
and specifications for a regression model are suggested 
to facilitate a test of hypothesis that voters do not have the 
ability to influence provincial government spending for HIV/
AIDS policy. Bivariate relationships are determined to begin to 
answer the research question. Can voters affect public policy 
decisions made on HIV/AIDS treatment? The hypothesis is: the 
electorate does not have the potential to influence provincial 
spending for HIV/AIDS treatment. The paper has shown that 
spending, or lack thereof, reflects a public policy decision of 
government. Notably, reference to the government of the 
day implies the ruling [South] African National Congress (ANC) 
party. This outcome points to the contribution of this study to 
the discipline. Policy decisions are made and assumptions 
are made as to the outcomes. A desire then should be to 
move from making, rather than accepting assumptions and 
to move towards subjecting public policy decision-making to 
rigorous scientific study. This study contributes to the body of 
knowledge that empirically examines causes and effects on 
public policy decisions.

Prof JO Kuye
School of Public Management and 
Administration
+27 12 420 3334
jerry.kuye@up.ac.za

The tax knowledge of trainee 
accountants

This empirically based, exploratory study outlines the framework 
of chartered accountant tax education and training in South 
Africa and focuses on training officers’ perceptions of the 
existing tax knowledge of trainee accountants when entering 
into a training contract after completing their university 
qualifications. The study identified the respondents’ satisfaction 
with the performance by ‘entry-level’ trainee accountants. The 
results indicated that although their educational background 
was for the most part adequate, trainee accountants were 
not sufficiently able to perform their duties when entering 
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training. Opinions of the tax topics that should be included 
in the educational background of trainees prior to entering 
the training environment varied between the members in 
public practice and those in commerce and industry. The 
implication is that the syllabus setters and educators should 
review the practicality and appropriateness of the current tax 
syllabi’s content for the education and training of aspiring 
chartered accountants in South Africa.

Prof R Oberholzer 
Taxation
+27 12 420 4590
ruanda.oberholzer@up.ac.za

Mr SA Coetzee
Accounting
+27 12 420 5456
stephen.coetzee@up.ac.za

World Bank Tax Practitioner Report

This survey was performed at the request of the National 
Treasury and the South African Revenue Service (SARS) and 
measures the time and cost burdens for small businesses in 
South Africa in paying four main taxes, including registration 
for taxes, tax return preparation and filing, queries and 
objections, inspections and audits. South Africa’s smallest 
businesses face the heaviest tax burden when it comes to 
the time and cost of filing tax returns. It costs the average 
small business R1 478 to register – one reason why about 60% 
of them decide to stay informal. On top of the registration 
costs, the average small business pays R7 030 in annual fees 
to a tax practitioner for preparing, completing and submitting 
the four key taxes. The survey also contains feedback from 
tax practitioners regarding several of the ‘service standards’ 
recently set as goals by SARS.  While tax practitioners gave 
SARS good marks for the time taken to process tax returns 
and respond to objections, their reported experiences in 
most other areas indicated that SARS is not yet meeting its 
proposed service standards.

Ms S Smulders
Taxation
+ 27 12 420 4665
sharon.smulders@up.ac.za

Contributing to positive 2010 Soccer 
World Cup legacies 

In accordance with its vision to undertake relevant research that 
addresses contemporary tourism and events management 
issues, the Department of Tourism Management is embarking 
on a longer-term education and research programme 
related to the responsible management of mega-events, with 
particular reference to the envisaged legacies related to the 
hosting of the 2010 Soccer World Cup. As part of this longer-
term programme, research projects that were conducted 
during 2007 among stakeholders in the City of Tshwane and 
which involved postgraduate students, focused on two key 

aspects related to the successful hosting of the World Cup. In 
the first research project, the possible contributions of cultural 
and heritage tourism in the context of the 2010 event were 
explored.  Based on an analysis of best-practice mega-event 
case studies and a rigorous qualitative research process, a 
model and strategic guidelines were postulated to assist the 
City of Tshwane and other host cities to optimally leverage 
cultural and heritage tourism opportunities in a responsible 
manner in the context of a mega-event. The second 
research project explored the dual relationship between 
climate change and the 2010 World Cup. This study clearly 
indicated that it is of crucial importance to consider climate 
change and its effect on mega-events such as the 2010 
event, as well as the effect that mega-events can have on 
climate change. An environmental management system 
was proposed for public and private sector stakeholders to 
ensure that operations related to the hosting of the event are 
conducted in a sustainable manner.  
   

Prof ET Heath
Tourism Management 
+27 12 420 4000
ernie.heath@up.ac.za
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Prof Irma Eloff, Dean

Message from the Dean
The state of education is a high priority in South Africa at the 
moment. We are at a juncture, like nowhere before, where 
it is crucial for researchers, policymakers, educationists and 
practitioners to work together to strengthen the capacities that 
are available in the education system, but also to address the 
numerous challenges that we face in education.  

The challenges are considerable, for example in terms of 
demands on educators, alarming literacy and numeracy skills 
in learners, HIV/AIDS and others.  However, while it is important 
to acknowledge the challenges, we also need to recognize 
the debilitating effect of continued negative discourses 
around education.  Educational realities are constructed and 
contested through the narratives we create and the stories 
we choose to foreground.  

In this regard, it is therefore noteworthy that some of the best 
educational researchers on the continent of Africa make the 
Faculty of Education at the University of Pretoria their home.  
Consequently, this faculty is where you will find the leading 
studies on literacy, numeracy, mathematics and science 
education, the psychology of resilience, the training of 
teachers in integrated arts, teacher migration, exceptional 
patterns of racial integration and increased participation of 
children with special needs.

During 2007 the faculty combined the focus of its research 
projects to include lenses that focus outwards, while also 
reflecting inwards on the state of education. The faculty 
was in the pre-schools, schools and universities where 
education provides the building blocks of our transforming 
society. It was  its our own lecture halls and community 
engagement programmes to amplify the need to continually 
improve education practice and align knowledge creation 
accordingly. The faculty takes take great care to protect 
the educational processes it may be investigating, it also 
emphasizes the importance of creating knowledge that is 
strongly entrenched in classroom realities.  

The faculty interrogated the intrinsic processes of scholarship 
in education, while responding to the growing needs of high 
quality teacher training in South Africa.  The faculty explored 
locally and connected internationally.  While the intricacies 
and challenges of current-day education were explored 
we also highlighted the possibilities intrinsic to being able to 
impact on education. 

The robust connections between research, teaching and 
learning, as well as community engagement in the Faculty 
of Education contribute notably to the quality and depth 
of research endeavours in the faculty.  Research is viewed 
as integrally linked to practice and social responsibility is 
ingrained in the work that is done.  The faculty values deep-
seated relationships within the educational, psychological, 

and policy environments in which research is conducted.

As a signifier of the prominence of high-quality research in our 
faculty, two of the prestigious NSTF awards were awarded to 
researchers in the Faculty of Education during the last year. 
(See articles on p23 and p24). 

The awards were made for sterling contributions and 
leadership in capacity development in research in science 
and technology. The fact that both of these awards were 
made to women academics symbolizes the emphasis on 
equity and diversity in the Faculty of Education.  

Several books of researchers in the faculty  were published 
by leading publication houses during 2007.  The book 
publications ranged from cutting-edge textbooks to scholarly 
book publications that capture current-day educational 
issues.  The themes ranged from academic motherhood 
to values in education and from first steps in educational 
research to identity, diversity and teaching for social justice.  
Similarly, multimedia publications on classroom literacies and 
music education were also developed. 

The faculty’s cadre of researchers is leading some of 
the largest funded research projects in Southern Africa. 
They are also aligning their research goals with intensified 
capacity development by investing in young and upcoming 
researchers.

Continuing an established tradition of delivering high-quality 
postgraduate students annually, numerous master’s degree 
and PhD students completed their studies in the faculty during 
2007. These studies are often quoted internationally and 
students are invited to present their findings to national and 
international forums on a regular basis.  The faculty maintains 
a growing stream of exceptional international postgraduate 
students from Kenia, Nigeria, Namibia, Mozambique, Europe, 
Asia and the Americas.

Faculty of Education
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The faculty continues to build its five research focus areas, 
namely HIV/AIDS, assessment and evaluation, the scholarship 
of teaching and learning, educational change and distance 
education.  The research focus area co-coordinators of the 
five research foci enjoy wide esteem within their fields and 
often serve as expert consultants to stakeholders and funding 
organisations.

Research highlights

Jack of all trades – master of some 
or none

South African music teacher educators are faced with the 
challenge of preparing future arts and culture teachers for 
both primary and secondary schooling in relation to the 
new Revised National Curriculum Statement (RNCS) for the 
learning area Arts and Culture. According to the RNCS “the 
area of arts and culture is an integral part of life, embracing 
the spiritual, material, intellectual and emotional aspects 
of human endeavour within society.” One of the pressures 
tertiary educators face is how to successfully integrate music 
within the arts and culture learning area. This research project 
reports on the integration of music with other arts (dance, 
drama and visual art) at the University as part of the challenge 
towards preparing students for holistic “Arts” education as 
part of the Bachelor of Education degree. Tertiary educators 
are also confronted with the inclusion of rich and diverse 
materials from a broad spectrum of cultures. Research 
findings indicate that teaching music as a ‘discipline’ is the 
basis for preparing music students for effective integration of 
the other arts and that integration through a spiral curriculum 
can provide students with teaching and learning opportunities 
to effectively integrate music at schools. Given the constraints 
and opportunities that universities experience, students will 
either be trained as Jacks of all trades and master of some 
or Jacks of some trades and master of none with regard to 
integrating the arts.

Dr HJ van Aswegen
Arts, Languages and Human Movement 
Studies
+27 12 420 5562
riekie.vanaswegen@up.ac.za

AAC devices
The main aim of this research project was to examine the 
difference between the accuracy levels of four year old 
children locating vocabulary prestored in an AAC device 
using a taxonomic grid organisation (categories) and a 
schematic grid organisation (theme-based). Secondary aims 
were to determine the children’s accuracy in performance 
across sessions with the taxonomic and schematic language 
organization techniques, whether children perform better with 
concrete or abstract vocabulary items and whether children 
are able to generalize learning to facilitate learning of new 
vocabulary items and to generalize learning to system use. 
Research findings indicated the following in relation to the 
three secondary aims: 

There was no statistically significant difference between •	
the participants’ performance on the  s c h e m a t i c 
grid organisation and the taxonomic grid organisation, 
although the literature indicates that category knowledge 
(needed to make use of the taxonomic grid organisation) 
only starts to develop at the age of five. The children’s 
pre-school experience might have advanced their 
category knowledge, thereby facilitating the learning of 
a taxonomic grid organisation. 
Subjects were more accurate with the concrete than •	
with the abstract vocabulary items. This  might be 
due to the fact that AAC symbols representing abstract 
concepts do not reflect the way young children think 
about such concepts. 
Participants were not able to generalise learning to •	
new vocabulary words, but were able to learn to use a 
new system. This might reflect difficulty to learn the AAC 
system due to inappropriate language organisations, 
representations and screen layouts.

Basic emotions represented by 
graphic symbols

 

The aim of this research project conducted by master’s 
student in AAC, Naomi Moolman, was to describe the ability 
of four year old children to recognize basic emotions as 
represented by graphic symbols. The secondary aims were 
to identify the percentage of symbols selected that were the 
same as the anticipated or predicted symbols representing 
a specific emotion and secondly, to identify features of 
those symbols representing frequent choices for labelling 
a particular emotion. Each child had to choose a symbol 
from an array of 16 symbols representing the four emotions, 
e.g. happy (4), sad (4) afraid (4) and angry (4) in response 
to a specific scenario representing one of these emotions.  
The findings indicated that the agreement between the 
participants’ choices and the anticipated choices for each 
emotion, was as follows: 99% agreement for happy, 85% 
agreement for angry, 74% agreement for afraid and 73% 
agreement for sad. The percentage of anticipated choices 
was thus highest for happy (99%), indicating that the emotion 
“happy” was more readily recognised in the graphic symbols. 
The emotions “sad” and “afraid” represented the highest 
frequencies of unexpected choices of symbols. The children’s 
choices of symbols representing these emotions varied as 
the choices differed more from the anticipated symbols 
representing these emotions. “Angry” had an unexpected 
seven symbols identified as representing the emotion which 
also confirms the variation in symbol selection by the children. 
The analysis of the facial features of symbols most frequently 
chosen to represent the four emotions indicates that different 
components of the face play a role in recognition of different 
emotions. The lower component of the face (mouth) plays 
an important role in the recognition of happy and sad, 
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whereas the upper component (eyes and eyebrows) plays 
an important role in the recognition of afraid and angry. 

Prof E Alant
Centre for Alternative and Augmentative 
Communication
+27 12 420 2035
erna.alant@up.ac.za

Educating learners to be emotionally 
and socially intelligent

Prof Kobus Maree and his team introduced emotional 
intelligence (EI) programmes into a number of schools in 
South Africa as part of a pilot study. To facilitate the inculcation 
of community-based EI skills, learners, teachers and parents 
in four provinces, namely Gauteng, Limpopo, Mpumalanga 
and the North West Province were targeted. The programmes 
have been introduced in two schools per province. Teachers 
and learners are introduced to the concept of emotional 
intelligence through the provision of guidelines on ways to 
optimize their own EI skills. They facilitate EI skills acquisition 
through the process of peer-teaching learning, thereby 
empowering many other colleagues and learners. As a result 
of the study, networking between schools and communities 
is growing, and this is activating community-based support 
structures/assets for children in South Africa’s largely 
traumatized society. An example of this is the financial support 
that was obtained from First Rand Foundation, Trees for Africa, 
Momentum Life and Investec to establish a vegetable garden 
at a clinic in the remotest part of Bochum, close to a school in 
a particularly disadvantaged sector of the region. The project 
team is, in a sense, conducting action research by tackling 
typical problems experienced in South African classrooms 
in cycles, attempting to solve these problems and applying 
what it learnt in the course of previous sessions in subsequent 
cycles. Findings of the pilot study indicate that both learners 
and teachers are of the view that EI should be introduced in 
all South African schools. The data obtained from the research 
is being used to standardize the BarOn Emotional Quotient 
(EQ) Inventory questionnaire: Youth Version further and the 
researchers are broadening their theory base in social and 
emotional counselling to include one that is contextual and 
multicultural. (The BarOn EQ is designed to measure a number 
of constructs related to emotional intelligence. A growing body 
of research suggests that emotional intelligence is a better 
predictor of “success” than the more traditional measures 
of cognitive intelligence (IQ).) Recommendations include 
that an EI counselling strategy needs to be developed for all 
learners in South Africa, including even the traditionally most 
disadvantaged, and not only a privileged few. The focus of EI 
counselling internationally needs to be implemented locally.

Narrative career counselling

Prof Maree is also involved in a research project aimed at 
facilitating post-modern narrative career counselling in four 
provinces (Gauteng, Mpumalanga, North West and Limpopo). 
Previous research findings indicate that post-modern career 
counselling can be accomplished successfully for learners 
from all cultures in South Africa. In administering this post-
modern approach to the career counselling process, we view 

learners as active agents in their personal development. The 
overriding aim of the research is to develop a narrative that 
can be used to help many thousands of learners to make well-
informed career choices. The need for a concise narrative 
to help (inter alia) disadvantaged school-leaving learners to 
choose their future careers in a relatively short space of time 
cannot be overemphasised. Researchers are advising that 
innovative ways to administer career counselling, for example, 
combining quantitative and qualitative approaches, 
should be developed. To this end, Prof Maree is engaged 
in designing a combined qualitative-quantitative narrative 
to evaluate and assess learners with a view to administering 
career counselling in collaboration with co-researchers, some 
of whom are international experts in this field.

Educating learners to rewrite their 
life stories
 
The aim of this research project is to illustrate the potential and 
flexibility of a post-modern narrative for career counseling, to 
highlight possibilities for a potential post-modern narrative and 
to illustrate its value. Career counseling from a post-modern 
perspective requires reconsidering the traditional (modern) 
approach of the 20th century. Approximately sixty teachers 
are directly involved in four provinces; namely Gauteng, 
Limpopo, Mpumalanga and North West. Five teachers per 
three schools per province have been targeted and the focus 
is on traditionally disadvantaged regions. These teachers have 
been exposed to the concept of Life story counseling for the 
first time. Through a series of workshops, teachers are being 
provided with guidelines regarding ways to optimize the Life 
story counseling skills of learners. These teachers will facilitate 
Life story counseling skills acquisition for many others via the 
process of peer-teacher learning, potentially empowering 
many other colleagues. A significant number of learners 
are benefiting greatly from the proposed intervention. The 
research team’s current emphasis is on learners and teachers. 
However, parents, psychologists and other health professionals 
involved with learners are being included as well in order to 
bring about a joint strategy. The overriding objective is to set 
a trend in our schools that might provide all our provincial 
Education Departments with a road map for the future. 
Some of the findings include that education departments 
countrywide should consider training all life skills teachers’ to 
understand and acquire a post-modern (narrative) approach 
to career counseling, thereby enabling South Africa to benefit 
from such research conducted throughout the world. In 
doing so, it will contribute towards a framework for educator 
development that develops the broader landscape of 
counseling, empowerment and affirmation as key ingredients 
for achieving genuine transformation of counselors, teachers 
and teaching.

Prof JG Maree
Curriculum Studies
+27 12 420 2130
kobus.maree@up.ac.za



90 Re s e a r c h Re p o r t 2 0 0 7

Fa
c

ul
ty

 o
f E

d
uc

a
tio

n

Curricular community engagement

The researcher focuses on three levels of curricular community 
engagement (CCE) at higher education institutions (HEIs), 
namely national, institutional and programme/curriculum 
development. The researcher based her research on the 
theories of educational change and ecosystems. She used 
a qualitative research design and case studies, applying the 
methods of reflective inquiry and critical content analysis 
to understand the politics, processes and challenges in the 
community engagement movement in South Africa. Research 
findings indicate that the external forces of change (national 
policies and audit criteria) influencing CCE and specifically 
academic service learning (ASL) are dominant but internal 
processes at HEIs and the personal beliefs and missions of 
academics should become more dominant. It is argued that, 
as well as external and internal segments, increasing attention 
will need to be paid to the personal missions and purposes 
that underpin academic staff members’ commitment to 
change processes for curriculum reform. Without a fully 
conceptualised notion of how the external, internal and 
personal will interlink, the existing educational change for 
CCE and specifically ASL will remain underdeveloped and of 
progressively less use at HEIs in South Africa.

Dr CJG Bender
Curriculum Studies
+27 420 3331
gerda.bender@up.ac.za

Impact of HIV/AIDS on children

This project explores how teachers function in their pastoral 
role to mitigate the impact of HIV/AIDS on vulnerable children. 
More often than not, pastoral responsibilities fall on teachers, 
as parents may not be available for such emotional support. 
This ongoing intervention study is school-based. Forty 
teachers in four schools in three provinces in South Africa 
were purposefully selected to participate in intervention 
sessions following an asset-based approach. The asset-
based approach focuses on existing resources and capacity 
in interventions and research, without negating the presence 
of barriers and deficiencies.   By means of observation, 
visual data collection and interviews (face-to-face, as well 
as focus group) the emergence (or not) of support-initiatives 
by teachers was explored and described. Research findings 
indicate that teachers are able to provide psychosocial 
support to vulnerable children in accordance with the Norms 
and Standards for Educators regarding their pastoral role;  
teachers are able to identify, mobilize and sustain assets for 
the purpose of support initiatives to mitigate the impact of 
HIV/AIDS on vulnerable children, teachers were able to apply 
asset-based principles in providing pastoral care and support 
initiatives based on the asset-based tenets appear to be 
sustainable.

Prof L Ebersöhn
Education Psychology
+27 12 420 2337
liesel.ebersohn@up.ac.za

Exploring the use of body maps by 
educators in fulfilling their pastoral 
role 

A qualitative study was undertaken, investigating the potential 
use of the body map technique by educators in fulfilling their 
pastoral role. Body mapping is a technique often applied 
during memory work or memory-box making.  Body maps 
are life-size representations of individuals, representing 
the physical, emotional, social, spiritual and value-related 
meanings they attach to their lives. The study was anchored in 
the constructivist-interpretivist paradigm and underpinned by 
action research principles. Initial baseline information indicated 
that the participating educators were fairly clear about the 
theoretical nature of the pastoral role, but that they did not 
know how to practically fulfil this role in their daily classroom 
activities, nor did they possess extensive knowledge on body 
mapping. After an intervention and research assignment had 
been completed, two main themes emerged. The first theme 
relates to the potential use of the body map technique and 
was refined into subthemes relating to suitable modes of 
implementation, contexts in which the technique could be 
applied in and potential outcomes of applying the technique. 
The second theme relates to the applicability of body maps in 
the classroom as part of educators’ fulfilment of their pastoral 
role. Participants indicated that body mapping could be 
applied within the general curricula in South African schools. 
They further identified several practical considerations to 
keep in mind when applying the technique, as well as some 
alternative uses and application modes of the technique.

Treating sexually abused girls

Although various traditional assessment strategies for children 
who have been sexually abused exist, recent times have 
been characterised by ongoing debates on the suitability 
of such techniques. In addition, children who have been 
sexually abused often experience challenges in identifying 
with traditional assessment procedures – leading to child-
care professionals constantly being on the lookout for 
alternative strategies that might be employed. Against this 
background, a qualitative study was undertaken, exploring the 
potential use of Gestalt therapy (initially intended for therapy 
purposes) during alternative assessment of young girls who 
have been sexually abused. The research was based on a 
clinical case study research design, situated in the context 
of psychotherapy outcome research. The findings of the 
study indicated that the manner in which the Gestalt-based 
assessment was employed firstly allowed for the assessment 
of the participants’ emotional and behavioural functioning, as 
well as the defence mechanisms they employed in an attempt 
to escape reality. As a secondary finding and outcome, 
certain positive emotional and behavioural changes could 
be detected subsequent to the research process. Based 
on the findings of the study, it was concluded that Gestalt 
therapy and the techniques implied by the approach might 
effectively be applied as one possible modality of intervening 
with girls who have been sexually abused.
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Using fairy tales to educate 
children with autism 

An interpretive, qualitative study was undertaken, exploring 
the applicability of fairy tale-based socio-dramatic play in 
developing social skills among high-functioning children with 
autism. The study rested on a case study design, involving 
three high-functioning children with autism. Data were 
collected and documented by means of intervention, 
interviews, assessments of social functioning, observation, 
audio-visual methods and a reflective journal. Findings 
indicate an improved tendency among the participants 
to ask for help and express their feelings after participating 
in the intervention. In addition, some changes occurred 
concerning their social experiences and behaviour. The 
participants namely displayed enhanced abilities to wait 
their turn, be involved in peer relationships, provide peer 
support, solve problems and apply perspective-taking skills. 
No change, however, could be noticed in their tendency to 
seek help from adults instead of peers, as well as rely on body 
language rather than verbalization when asking for help and 
expressing feelings.

Dr R Ferreira
Educational Psychology
+27 12 420 5504
ronel.ferreira@up.ac.za

Intercontinental teacher migration: 
The case of South African teachers 
to the United Kingdom

The United Kingdom (particularly England) is the main 
developed country that recruits teachers from South Africa. 
The study provides an overview of teacher migration from 
South Africa to the United Kingdom (UK) over the past 
decade. South Africa’s teaching corps is particularly favoured 
for their loyalty, hard work and their sheer dedication. The 
demand for them in the UK is the main reason why South 
Africa lost hundreds of teachers annually. Teacher shortages 
in specific subjects in the UK such as Science, Mathematics 
and Technology have caused concern about further teacher 
shortages in South Africa. Migration has not been easy for 
many teachers. The study addressed several experiences 
of South African teachers in UK schools. These experiences 
include classroom management, finance, induction 
programmes, Qualified Teacher Status (QTS), discrimination, 
national curriculum and interpersonal relationships. The 
study yielded a number of interesting findings: South African 
teachers emigrated for various reasons, including higher 
salaries, career dissatisfaction and mobility; the vast majority 
of recruitment agencies recruiting teachers in South Africa 
are guilty of unethical conduct; recruited teachers are not 
always informed of the cost of living, QTS, taxation and the 
difficulties in UK schools. It has become necessary to regulate 
outward migration as recruitment may “cream off” more 
effective teachers. Findings suggest closer coordination and 
cooperation between schools in the UK and recruitment 
agencies in both the UK and South Africa. It also suggests 
the introduction of relocation grants for teachers abroad 
to lure them to return home. The study recommended that 
teacher recruitment agencies should be closely monitored 
and migration times regulated. 

Dr JJR de Villiers
Science, Mathematics and Technology 
Education
+27 12 420 5529
rian.devilliers@up.ac.za

Groenkloof Campus
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Message from the Dean
Research forms an integral part of the activities of the 
Faculty of Engineering, Built Environment and Information 
Technology with the aim to not only provide a sound basis 
for the programmes in the faculty, but to also contribute to 
the knowledge and application in the fields and professions 
served by the faculty. Departments were encouraged to 
develop research areas relevant to the areas served by the 
programmes offered, and staff members were encouraged 
to join and build existing and emerging research groups. 
Emphasis was again placed on the delivery of accredited 
research outputs by the faculty, and the quest is to improve 
on both the participation of staff and the number and quality 
of the outputs for the future. 

The University of Pretoria was awarded a further Department 
of Science and Technology (DST) Research Chair in Fluoro-
material Science and Process Integration, based in the 
Department of Chemical Engineering, with Prof Philip Crouse 
as chair holder. The aim of this research chair is to lead and 
support the development of South Africa’s significant fluor 
mineral resources into bulk and speciality chemicals. The 
DST Chair in Artificial Intelligence, based in the Department 
of Computer Science, with Prof Andries Engelbrecht as chair 
holder, is making significant international contributions in the 
field of computational intelligence as exemplified by the 
publication of the second edition of the book Computational 
Intelligence authored by Prof Engelbrecht. Prof Brian Rand 
was appointed in the DST Chair in Carbon Technology and 
Materials based in the Institute of Applied Materials, a joint 
activity with the Faculty of Natural and Agricultural Sciences. 
The research and developmental activities of this group will 
be the development of high level human resources and 
carbon materials focused on the nuclear industry.

Research as an integral part of the faculty’s activities 
was furthered by internal research seminars and poster 

Prof Roelf Sandenbergh, Dean

sessions by  staff and students, by increasing the research 
requirements of its graduate programmes, by focussing on 
research skills and achievement as part of the requirements 
for the appointment and promotion of academic staff, and 
by pursuing opportunities to increase research funding and 
facilities. The activities in the faculty were also made more 
accessible to the wider public through the publication of the 
Innovate magazine. 

Departmental visitations by the faculty research committee 
and other interested staff members, during which the 
departments presented their research planning and 
outputs, were used to increase awareness of the research 
activities in the faculty and to stimulate cross-fertilisation and 
interdepartmental cooperation. The excellent progress that 
some departments made with their research also served as 
a stimulus to others.

Conference participation by staff members were encouraged 
and supported by the faculty to increase the international 
exposure and profile of staff members. The feedback received 
is indeed very encouraging and contributed significantly to 
the research profile of the faculty. 

Consolidation of research activities was encouraged and 
several departments responded by focusing their research 
activities such that sustainable groups with the potential to 
significantly contribute, both locally and internationally, were 
formed. Typical examples of these are the research groups 
in process control, reactor engineering, computer and 
data security, teletraffic for the information society, health 
informatics, minerals processing, pyrometallurgy, business 
process optimisation, mining equipment, mine safety, and 
book publishing.

The faculty developed the Advanced Engineering Centre of 
Excellence with the support of the Department of Trade and 
Industry as an initiative to foster human capital development 
in engineering, provide the leading edge to commercially 
significant research and support the development and 
incubation of applied research, with an initial focus on 
advanced materials, manufacturing and mining machinery.

International peer review of the faculty’s research activities 
was increased by the appointment of leading researchers 
as external examiners for theses, encouraging peer review 
of staff through the NRF rating system, and encouraging 
the publication of research in leading international journals. 
We are indeed encouraged by the rising number of staff 
members who received NRF ratings, and by the recognition 
of Prof Thoko Majozi of the Department of Chemical 
Engineering as Distinguished Young Black Researcher 
over the last two to five years, by the NSTF. (See article on  
page 21.)

Strong links with and support of the research in the faculty 

Faculty of Engineering, Built 
Environment and Information 
Technology
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by industry was again achieved with most of the research 
projects receiving at least some support from industry. Typical 
examples are the industry support of the Industrial Metals and 
Minerals Research Institute in the Department of Materials 
Science and Metallurgical Engineering, which enables 
leading edge research on metals production and finishing, 
the Sentech-supported Chair in Broadband Multimedia 
Communications in the Department of Electrical, Electronic 
and Computer Engineering, the support of the Centre 
for Teletraffic Engineering for the Information Society by 
Telkom, and in the Department of Chemical Engineering the 
support of  Sasol for Reactor Engineering, and by ERWAT for 
wastewater research. Several departments are also strongly 
involved with the development of PBMR-related technologies.  
The further development, application and commercialisation 
of research are priorities for the faculty. Good progress was 
made with the further development of silicon-based light-
emitting devices that have the potential to significantly 
enhance the speed of electronic devices by using light for 
on-chip communication, with the avalanche approach to 
increase the efficiency of the devices, and with securing 
venture funding to further support the project. The faculty is 
also involved with the development and commercialisation 
of software applications at the Coach Lab, housed at the 
Innovation Hub, with the support of industry. 

HIV/AIDS is a disease demanding attention from every individual 
in South Africa. The faculty made several contributions to the 
prevention and control of the disease. Researchers in the 
School of IT focused on the employment of advanced ICT 
technologies in combating the devastating impact of HIV/
AIDS, as part of the activities of the larger research area in 
Health Informatics. In the School of Engineering, control theory 
is being utilised to design treatment strategies in cooperation 
with researchers in France.

The very significant progress the faculty made with its research 
initiatives during 2007, which should provide the platforms for 
sustained growth into the future, is indeed encouraging. The 
support of government and the University for the future growth 
of the faculty is encouraging and the planned expansions 
to our physical facilities will significantly increase the faculty’s 
teaching and research capabilities in the near future.

Research highlights

Fault detection and diagnosis in 
processes

In this project, methods to predict process behaviour and 
applying this to fault detection and diagnosis were studied. 
These include kernel-based principal component analysis, 
and discriminate methods of analysis that can be used to 
extend on feature extraction methods by increasing the 
isolation between different faults. Data from a pilot scale 
distillation column were used to explore the performance 
of the techniques. Models were trained with normal and 
faulty operating data. They were tested with unseen and/or 
novel fault data. The techniques demonstrated were very 
promising for fault detection and diagnosis ability.  This was 
mainly due to the ease of the training and the ability to relate 
the scores achieved back to the input data. The attributes 

of these multivariate statistical techniques were compared 
to the goals of statistical process control and the desirable 
attributes of fault detection and diagnosis systems. Linear and 
kernel discriminate analysis are proposed as fault diagnosis 
methods.  Applications of these techniques are seemingly 
diverse, multidisciplinary and could have far-reaching 
consequences. They could be used for the control of 
chemical processes, predicting how operating conditions in 
chemical reactors can be manipulated to produce products 
within a very tight specification range, and for automotive 
applications where combustion emissions have to conform 
to strict environmental requirements. They can also be used in 
power distribution systems, where varying load requirements 
have to be met with available generation capacity. These are 
very topical indeed.

Laboratory screening of high-
performance lubricants

The purpose of this project was to develop a reliable 
laboratory test through which performance of open-
gear lubricants can be determined under conditions 
as close as possible to those of the real system. The test 
method used was based on the standard FZG-test, where 
modifications were made to maintain a constant operating 
temperature by removal of heat generated due to friction. 
These modifications were made in such a way as to not 
compromise the equipment when a standard FZG-test needs 
to be performed. By optimising in situ quantification of the 
performance of various lubricants in terms of their friction 
characteristics, their wear protection performance as well as 
their daily cost, an educated choice can be made to obtain 
the most cost-effective gear lubricant and relubrication 
interval. Comparing in situ results with a laboratory-based test 
method will enhance the accuracy of predictions, based 
on laboratory results. Reduction in lubricant usage based on 
reliable performance testing can be established by means of 
the test method and will also lead to fewer disposal problems 
and consequently to a decrease in environmental impact.  
Results will also provide an excellent means of quantifying 
the savings in frictional losses that can be achieved by using 
more efficient lubricants. Three primary tools were used 
to assess how well a lubricant performed under constant 
temperature conditions. The first was measurable gear wear, 
where the gears were weighed before the first load stage and 
then again after each subsequent load stage. This allowed 
for a gravimetric assessment of wear occurring during the 
test. The second tool was to make use of a measurement 
from which the amount of friction during operation could 
be inferred. As the circumferential speed of the gears was 
constant throughout the test, the electric motor that drove 
the gears drew current from a three-phase power source that 
varied the amount of current drawn in order to maintain the 
specified circumferential speed. This current was measured 
during the test. The third tool was to apply the conservation 
of heat principle to the test bed, which made it possible to 
determine the amount of the heat generated through friction 
by measuring the flow rate and temperature difference of 
the cooling water circulated through the system to maintain 
a constant operating temperature. These three tools were 
used as performance indicators for five different lubricants 
representing the technologies currently in use on open gear 
drives. Although it was not the intention of the project to 



94 Re s e a r c h Re p o r t 2 0 0 7

Fa
c

ul
ty

 o
f E

ng
in

e
e

rin
g

, B
ui

lt 
En

vi
ro

nm
e

nt
 

a
nd

 In
fo

rm
a

tio
n 

Te
c

hn
o

lo
g

y

determine a specific best or worst performing lubricant, clear 
differences in the performance of the five lubricants tested, 
could be determined.   

Prof P L de Vaal
Chemical Engineering
+ 27 12 420 2475
philip.devaal@up.ac.za

Evaluation of nanotechnology 
for application in water and 
wastewater treatment and related 
aspects in South Africa

Nanotechnology is an enabling technology that, potentially, 
could lead to cost-effective and high-performance water 
treatment systems. It has the scope and performance 
potential to generate technically and environmentally 
appropriate solutions to water-related problems over a wide 
spectrum. It has the potential for instant and continuous 
monitoring of water quality, but its biggest impact on the 
environment could be in pollution prevention through 
improved clean technologies for the better conversion of 
materials and elimination of waste production. From an initial 
survey of nanotechnology developments in the water field 
and problems in the South African water industry, the following 
preliminary list of areas was compiled in which research on 
water-related nanotechnology could be initiated and existing 
South African efforts be coordinated to address South African 
problem areas. Three general areas have been identified: 

Use of Discriminant Analysis for Fault 
Detection and Diagnosis.

Separating and classifying data.

(i) water treatment technology, including the development 
of improved membranes and activated filter media, (ii) the 
development of real-time diagnostic tools for water quality 
assessment and (iii) the development of membrane-based 
wastewater treatment technology. The fact that these 
processes function on the nano-level presents a significant 
opportunity for the early introduction of nanotechnology in 
water treatment. It should be relatively simple (compared to 
development of new-generation nanotechnology processes) 
to employ nanotechnology for the modification and 
improvement of existing materials and equipment, such as 
reverse osmosis and nanofiltration membranes, activated 
carbon, ion exchange resins, etc, to be used in existing 
processes. Challenges that need to be resolved before 
nanomaterials could be successfully used on a large-scale 
in water treatment include safety evaluation, large scale 
production facilities, the safe disposal of wastes and energy 
efficiency. These are huge challenges that might cause 
delays in the large-scale application of nanotechnology in 
water treatment. 
 
 

Prof CF Schutte 
Chemical Engineering
+ 27 12 420 3571
casper.schutte@up.ac.za

Upgrading South African clays

The aim of this project was to study the intercalation of 
fatty acids in hydrotalcite clays produced by a specific 
manufacturer. The Institute of Applied Materials has developed 
a facile surfactant-mediated method to intercalate aliphatic 
carboxylic acids into a commercial layered double hydroxide 
(LDH or hydrotalcite). The reaction is conducted at elevated 
temperatures with the LDH powder as a suspension in a 
stearic acid oil-in-water emulsion. The acidic fatty acid, e.g. 
stearic acid, reacts with the basic carbonate anions, CO2 
is released and the fatty acid is intercalated as a bilayer. 
High-concentration anionic or nonionic surfactants, e.g. 
sodium dodecylsulfate or Tween sixty, aid the intercalation 
process by emulsifying the molten acid and dispersing the 
hydrotalcite particles. X-ray diffraction, thermal analysis and 
infrared spectroscopy confirmed that a bilayer-intercalated 
hydrotalcite was formed and that the surfactant is not co-
intercalated. The method is convenient, economical and 
environmentally friendly: it employs the readily available 
carbonate form as starting reagent, water is used as medium 
rather than organic solvents, low reaction temperatures 
suffice, i.e. calcinations of the clay are superfluous and there 
is no need for working under a CO2-free atmosphere.

Prof W Focke
Chemical Engineering
+ 27 12 420 3728
walter.focke@up.ac.za
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Steam system network synthesis 
using process integration

Steam boilers are used to generate steam in order to meet 
the heat requirements for cold process streams. The most 
common heat exchanger network layout usually assumes 
a parallel arrangement, for example each associated heat 
exchanger tends to be directly connected to the boiler. This 
observation suggests that the flow rate of steam needed for 
the system can be reduced, while maintaining the required 
heat, simply by changing the layout of the network.  In order 
to achieve this objective in a systematic manner, we have 
developed a hybrid graphical and mathematical technique 
that can be applied to systems of this nature. Phase change 
of saturated steam to saturated liquid plays a vital role in 
determining the minimum flow rate of steam required, as 
well as the resultant layout of the steam system network. In 
retrofit design, the technique promises to be powerful as a 
debottlenecking tool, while in grassroot design major capital 
cost savings could be realised with minimum effort. In order 
to assess the advantage of the developed hybrid technique, 
it has been successfully applied to a case study where steam 
savings of 30% were realised in comparison with traditional 
system layouts. 

Prof T Majozi 
Chemical Engineering
+ 27 12 420 4130
thoko.majozi@up.ac.za

Development of a process to 
produce pure carbon monoxide

Fin-gas CC has identified a market for pure, bottled carbon 
monoxide (CO) sold as a speciality gas. CO is a useful 
intermediate for producing other high-value speciality 
chemicals.  The aim of the project was to show that a fluidised 
bed of carbon, operating at very low superficial gas velocities, 
with CO2 as feed, would be suitable to produce high-purity 
CO. A suitable fluidised bed gasifier was built, and CO with a 
purity of >99% was successfully produced at a temperature of  
1 000°’a1C with a mass hourly space velocity of 0,13.  This 
set of reaction conditions confirms the economic viability of 
using this process to produce high-purity CO commercially.

Prof M Heydenrych
Chemical Engineering
+ 27 12 420 2199
mike.heydenrych@up.ac.za

Grouted linings for renovating steel 
pipelines

The research investigated alternative end sections for grouted 
viscous-elastic type linings to be used in steel pipelines, 
investigated the integrity of the mechanical bond between 
different external profiles of the lining and the surrounding 
cement mortar grout, determined the integrity of the lining 

Graphite flakes have straight edges. These images show 
the development of fractal flake edges as graphite is 
oxidised by air at high temperature.

Figure 1: Schematic of the field coupling system.

under varying internal pressures (both positive and negative 
pressures), the integrity of the lining during installation and 
grouting and under external loading conditions on the 
pipeline, developed design relationships that reflect the 
structural contribution of the different layers in a composite 
pipe and the effect of shape imperfections; and developed 
installation criteria for grouted viscous-elastic linings in steel 
pipelines. A major concern was to establish a system for the 
field jointing. Figure 1 reflects the method that has been 
developed for this system. In simple terms the system will work 
as follows:
 

The liner (2) will be pulled into the pipeline (1).•	
A clamping system will be slid over the pipeline and will •	
be used to form the pipeline.
A premanufactured flange system (3) with a grout hole •	
(7) will be slid over the pipeline.
The uPVC flange (5) will then be welded onto the liner (4) •	
that protrudes from the steel pipe (simplifying the welding 
process).
The steel flange is then slid back onto the uPVC flange.•	
While the inside is sprayed with water to cool down the •	
liner, the steel flange is welded onto the pipeline.

This system has been tested up to 21 Bar for water tightness of 
the flange configuration and the results reflect that the system 
is operating as expected.

Prof SJ van Vuuren 
Civil & Biosystems Engineering
+ 27 12 420 2438 
fvuuren@eng.up.ac.za
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Cross-Application Authentication 
Architecture using Smart Cards   

The project aims to create an architecture that allows a single 
smart card to be used as an authentication token for multiple 
applications, as opposed to a single application in the way 
smart cards are currently used. Specifically, architecture and 
a protocol were created that allow the smart card to be used 
dynamically with multiple applications, in conjunction with a 
trusted third party (TTP) without requiring the smart card to be 
previously enrolled for use with a new application. However, 
for the authentication to be successful, the person using 
the smart card must have been already registered with the 
application. For example, the TTP issues the smart card to the 
user. The smart card can be used as a digital ID document, 
as well as for any commercial transactions. In a commercial 
transaction, the user can, for example visit any store to buy 
goods from the merchant. The protocol makes use of secure 
transactions to allow the user to transact with an entity, e.g. a 
bank, to make a payment to the merchant, given the bank 
is also registered with the TTP. The great advantage is that the 
smart card need not be registered at the entity (bank), saving 
immensely on additional administration and overheads. 
A prototype has been developed that makes it possible to 
access any application using the person’s ID number as 
identification and a PIN as authentication. The architecture 
makes it impossible to perform replay and other traditional 
attacks possible with credit cards and other current electronic 
transactions. Furthermore it protects the person’s privacy while 
accessing the various applications. In order to render any 
transaction safe, the architecture also allows for robustness in 
the event of communication failures.

Prof JHP Eloff
Computer Science
+27 12 420 2362
eloff@cs.up.ac.za

Experimental setup of the coupling system that was tested.

Prof Judith Bishop (left) and Mr Johnny Lo (right).

A Logical Integration of 
Cryptography Architectures

Secure transfer of information to and from mobile devices is a 
vital part of our daily lives. However, the cryptography solutions 
on offer today are too complex to understand, or non-existent 
on certain mobile platforms due to resource constraints. The 
department developed the Linca cryptography framework, 
which can be used to ensure effective and simple 
application of cryptography within the resource constraint 
of mobile devices. The overall design of Linca was shown to 
be superior against two well-known cryptography packages, 
namely Bouncy Castle and Secure and Trust Service API. On 
top of Linca, an SMS message encryption service, SMSSec 
was developed. SMSSec is secure, easy to implement, 
has low computation needs, and does not store secret 
cryptographic keys. SMSSec has a two-phase protocol with 
the nth handshake being completed in two handshakes, thus 
making SMSSec one of the least handshake-required security 
protocols in the world. Performance analysis showed that the 
encryption speed on the mobile device is faster than the 
duration of the transmission. To achieve security in the mobile 
enterprise environment, this is deemed a very acceptable 
overhead. Linca and SMSSec are implemented in Java and 
C# and have been successfully executed on J2ME/MIDP-
enabled Smartphones, and Windows Mobile 5 Pocket PCs. 
SMSSec can also be used to secure data transferred over 
TCP/IP. For this work, Johnny Lo received the 2007 S2A3 Bronze 
Medal for the best MSc thesis at the University. 

Prof JH Bishop
Computer Science
+27 12 420 3057
jbishop@cs.up.ac.za
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The South African address standard

The South African address standard development started in 
June 2006, and the working draft of the standard is now ready 
to be distributed to the standards committee for comments. 
Support from AfriGis and THRIP is gratefully acknowledged. The 
work on the standard contributes to the understanding of what 
an address is in South Africa, it shows the value of an address 
to society, the economy and governance, and on a technical 
level, for the first time, provides a data model to store all types 
of South African addresses. This is relevant to any organisation 
that stores an address for a customer or client in a database. 
If an organisation implements this data model, the quality of 
the customer address data can be improved considerably.  
Some information (albeit a bit technical) about the standard 
is available at http://www.cs.up.ac.za/~scoetzee/sans1883/.

Ms S Coetzee 
Computer Science
+27 12 420 2547
scoetzee@cs.up.ac.za

The recognition of costs in different 
phases of completion of a 
construction contract

The standard guideline for accounting for construction firms 
is AC109/IAS11: Construction Contracts, which recognises 
that contract start and end dates usually fall into different 
accounting periods. This creates the problem that forms the 
primary focus of this study: the allocation of contract revenue 
and costs to the accounting periods in which construction 
work is performed. Critical to the above allocation is the ability 
to determine the percentage of completion of contract and 
cost to completion at the balance sheet date (reporting 
date). The important activities in this regard are to ‘measure’ 
and ‘estimate’ reliably. AC109/IAS11 contains detailed 
guidelines on what is to be done with regard to the above. 
Questions then arise as to who must do what and how it must 
be done. It seemed apparent that the guidelines used for 
determining the stage of completion should correspond with 
the guidelines for on-site cost control. South African literature 
on the subject is limited to textbooks with detailed guidelines 
to assist accounting students and qualified accountants. In 
this study an attempt was made to obtain clarification on 
key aspects from the experts on the subject, namely the 
registered auditors and accountants of contractors. The 

Figure 1: Number of construction disputes and types of 
ADR processes respondents had been involved in since 
the introduction of Adjudication in 2004

results of a survey indicated that they interpret AC109/IAS11 to 
require no other skills than general accounting abilities. It also 
showed that certain important terms and activities described 
in AC109/IAS11 were interpreted in a way that differed from 
how built environment professionals would interpret the same 
terms and use them in “on-site cost control”. It thus appears 
from the study, that problems in construction accounting 
could arise due to the fact that certain guidelines and terms in 
AC109/IAS11 are not consistently interpreted by all involved.

Mr F le Roux
Construction-Economics
+ 27 12 420 3836
felix.leroux@up.ac.za

Ajudication of disputes in the South 
African construction industry

“When two elephants tussle, it is the grass that gets hurt.” In the 
sometimes heated world of dispute resolution, such proverbs 
strike a chord with those who have been regularly involved in 
such matters and those who have been negatively affected 
by the often protracted processes and unsatisfactory 
outcomes of the procedures.  Construction disputes are well 
served by mechanisms that are:

speedy;•	
cost-effective;•	
conducted by an independent third party;•	
capable of becoming final and enforceable;•	
binding;•	
undertaken by a person (or group of people) chosen by •	
the parties;
undertaken by a person (or group of people) who has the •	
required legal/technical knowledge or is able to acquire 
it, and that can hear any matter, and will not interfere 
with the progress of the works.

Until recently, mediation and arbitration were the main 
alternatives for settling construction disputes in South Africa. 
However, since the introduction in the early nineties of the 
adjudication process in international construction contracts, 
contractual adjudication is slowly being introduced into 
the South African construction industry. Adjudication as an 
alternative dispute resolution (ADR) process happens where a 
third-party intermediary (adjudicator) is appointed to resolve a 
dispute between the disputants. The decision of the adjudicator 
is binding and is final unless and until later reviewed by either 
arbitration or court proceedings. It is intended that adjudication 
is a condition precedent to either arbitration or litigation. Prof 
Tinus Maritz has studied the development of adjudication 
as an ADR process in South Africa and its effectiveness in 
solving disputes in the local construction industry. Data were 
collected from a selected target population made up of 
individuals who regularly deal with construction contracts and 
dispute resolution matters. The results of the study indicate 
that despite the fact that adjudication has been incorporated 
into the local construction agreements in South Africa as the 
preferred or default ADR process, the level of knowledge and 
use of the process remain low (see Figure 1).  Experience in 
other countries that have introduced adjudication has shown 
that adjudication without statutory force is not likely to be 
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effective. Enforcement of the adjudicator’s decision is critical 
to the success of adjudication. Until South Africa introduces 
legislation similar to the Housing Grants, Construction and 
Regeneration Act, 1996 (UK), the Construction Contracts Act, 
2002 (NZ), or the Building and Construction Industry Security 
of Payment Act, 2004 (Singapore), adjudication will remain 
largely ineffective and, therefore, underutilised in the South 
African context. (JBCC Joint Building Contracts Committee, 
GCC General Conditions of Contract, NEC New Engineering 
Contract, FIDIC Federation Internationale des Ingenieurs-
Conseils.  These are the four agreements in use for building / 
construction projects in South Africa).

Prof MJ Maritz
Construction Economics
+27 12 420-2581
tinus.maritz@up.ac.za

InSiAva

As integrated circuit devices (computer chips) become 
smaller, the transistor speed becomes faster. However, the 
metal interconnect lines and oxide layers are becoming 
smaller, and since the chip size remains the same to get 
more functionality per chip, the interconnect delay increases. 
Optical interconnects may solve the ‘interconnect’ problem. 
Using photons at the speed of light, instead of electrons, could 
increase the speed of interconnects regardless of device 
dimensions. This requires an optical source on the chip. The 
University registered two USA patents on silicon-based devices 
as optical sources and ways to improve their efficiency. Two 
more provisional patents on efficiency improvement were 
filed in 2007. The research attracted local venture capital in 
2007. The technology, known as InSiAva (injection-enhanced 
silicon in avalanche), emerged from research at CEFIM 
(the Carl & Emily Fuchs Institute for Microelectronics) in the 
Electrical, Electronic and Computer Engineering Department 
under direction of Prof Monuko du Plessis. The key advantage 
of InSiAva is that light is generated within the silicon itself. 
Optical interconnects require a fast-switching, efficient light 
source. It should meet the following minimum criteria:

Compatible with CMOS (complementary metal oxide •	
silicon) – the standard technology used throughout the 
integrated circuit industry;
Reliable lifespan;•	
Inexpensive;•	
10 GHz frequency;•	
< 0.8 m wavelength;•	
Internal quantum efficiency > 0.1%.•	

The University’s InSiAva technology meets all these criteria 
except the efficiency aspect, making efficiency improvement 
the current research focus.

Prof M du Plessis
Electrical, Electronic and Computer 
Engineering
+27 12 420 2952
monuko.duplessis@up.ac.za

Annual book publishing industry 
surveys

The goal of the overarching project is to develop an 
accumulative database consisting of various profiles 
(including turnover, production, author, royalty, employment 
and ownership data) which can be utilised for the tracking, 
monitoring and measuring of changes across the book 
publishing value chain. The goal of the broad trends report is 
to identify growth or decline, and other trends, over a three-
year period. Findings with reference to turnover include that 
between 2004 (R1.76 b) and 2005 (R2.09 b) there was a 
growth of 19% in the total net turnover of the participants in 
the surveys and between 2005 and 2006 (R2.58 b) there was 
a growth of 23%. In terms of the gross domestic product, this 
cultural industry is making a relatively significant contribution 
to the economy of the country: 0.126% during 2004, 0.136% 
during 2005 and 0.150% during 2006. If constant prices are 
used, it increases further to 0.195% during 2006. Over the 
three years the book publishing industry has grown at a rate 
far exceeding both inflation and the annual growth in gross 
domestic product. This growth is driven by the production 
of local products, the import of overseas products, and 
other industry-related activities. All three industry subsectors 
experienced significant growth in book sales turnover values 
over this period: educational, academic and professional, 
and trade. On average over the period, local books made 
up about 93% of total sales of educational books. The 
growth in the trade subsector was also driven by locally 
produced books, which increased by 16% (between 2004 
and 2005) and 17% (between 2005 and 2006) in sales value 
respectively. The academic and professional subsector also 
manifested growth in the sales of locally produced books 
during this period.

Prof F Galloway 
Information Science 
+ 27 12 420 2426 
francis.galloway@up.ac.za

Self-publishing in the academic 
publishing sector of South Africa 

A project investigating academic self-publishing in South 
Africa found the following:

Academic self-publishing is an active part of the •	
publishing industry in South Africa. 
Academic self-publishers enjoy self-publishing for the •	
same reasons that authors in the trade sector do. 
Academic self-publishing is most prevalent in academic •	
fields that are traditionally lucrative for commercial 
publishers. 
The quality of self-published academic textbooks remains •	
a debatable issue.
There is increased availability of services and support •	
for self-publishers that could lead to an increase in the 
phenomenon. 
Marketing and distribution remain a challenge for self-•	
publishers. 
Academic self-publishers have a great sense of •	
community for their students. 
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Commercial academic publishers are possibly not •	
addressing author needs efficiently, which has resulted 
in an increased occurrence of the phenomenon of self-
publishing.

 

Ms R Odendaal
Information Science
+ 27 83 303 9766
rodendaal@csol.co.za

Transforming a publishing division 
into a scholarly press

A project investigating the publishing needs of academics 
across Africa found that there is support for the idea of setting 
up a scholarly publisher in South Africa to serve the publishing 
needs of African academics. Such authors seek worldwide 
distribution, strict quality control and timeliness from their 
publishers. In addition, it would be feasible for such a publisher 
to be affiliated with the Africa Institute of South Africa. However, 
this feasibility is closely linked to institutional support. Scholarly 
publishing is a subsidised activity, and cannot be considered 
from a purely commercial point of view. It is also reliant on 
partnerships and collaborative activities.

Ms E le Roux
Information Science
083 987 5820
lrouxeh@unisa.ac.za

Value Chain 101: 
Basic Architectural Concepts 

The aim of this research project was to identify basic 
design concepts for the creation of value chain models. 
The research identified that design concepts should cover 
business process modelling principles, enterprise architecture 
frameworks, as well as business optimisation methods. The 
business process modelling principles focus on customers, 
system and process approaches, leadership and continual 
improvement. Enterprise architecture frameworks showed 
that six domain objects for Value Chains should be used. 
These include ‘data’, ‘function’, ‘network’, ‘people’, ‘time’, and 
‘motivation’. In conclusion, value chain optimisation methods 
focus on strategic analysis, best-practice benchmarking, and 
business process support for the value chain.

Dr A van Rensburg 
Industrial and Systems Engineering 
+ 27 12 420 2820
antoniej@up.ac.za

Inventory management and 
process control 

The modelling and analysis of inventory systems influenced by 
supply and demand processes were undertaken with special 
reference to service facilities and negative customers. In most 
inventory models the demanded item is immediately issued 
to the customer.  But there are cases in which the item needs 
some service in the form of installation or preparation before 
it is delivered to the customers. Thus, there is positive time 
between the demand occurrence point and the delivery 
time. In these types of situations the quantity of interest would 
be the number of waiting customers apart from the mean 
inventory level. By incorporating `negative’ demand, i.e. the 
demand of a negative customer in inventory systems which 
have service facilities, i.e. the scenario can be modelled. It 
may be noted that the negative customer may be a tout of a 
competitive organisation. Simulation studies were carried out 
to get more insight into understanding the solution of these 
systems. By imposing a suitable cost structure, the department 
is exploring an optimality analysis of the total expected cost 
rate of carrying out the inventory. This would benefit the 
inventory managers and enable them to implement various 
control policies. Statistical process control charts are used 
to monitor product quality and to detect special events 
that may be indicators of out-of-control situations. Positive 
autocorrelation in observations can result in severe negative 
bias in traditional estimators of the standard deviation. This 
second research project investigated the use of control 
charts for simultaneously monitoring the process mean 
and variation, and succeeded in using a single chart in the 
presence of autocorrelation.

Prof VSS Yadavalli
Industrial and Systems Engineering
+ 27 12 420 2979  
sarma.yadavalli@up.ac.za

Detecting gear condition aboard a 
dragline

Varying speed and load conditions on real machinery, such 
as draglines used in open-cast mining operations, present 
considerable challenges for structural health monitoring. In his 
master’s research, Berndt Eggers investigated the application 
of computed order tracking with subsequent rotation domain 
averaging and statistical analysis to health monitoring on the 
drag gearbox of such a dragline. Computed order tracking 
is a fault detection method developed to deal with the 
varying speed conditions and has been proven effective 
in laboratory conditions. Its application to real situations, 
however, requires some adjustment to deal with issues such 
as inadequate speed data and the fact that the drag gear 
rotates in two directions. This provides a unique opportunity to 
observe the performance of the order tracking method in a 
bidirectional rotating environment, allowing an investigation 
of the relationships between the results obtained from each 
operating direction. A monitoring station was set up aboard 
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the dragline and data was captured for a period spanning 
approximately one year. The data captured consisted of 
accelerometer and proximity sensor data. The results indicate 
that computed order tracking can be successfully employed 
in real environments. Furthermore, it is shown that the rotation 
direction that opens the gear-tooth crack gives a better 
indication of incipient failure. It is therefore important not to 
disregard either direction when monitoring rotating machinery 
of this kind.

Prof PS Heyns
Mechanical and Aeronautical Engineering
+ 27 12 420 2432
stephan.heyns@up.ac.za

Vibration effects in solidifying 
binary alloy systems

Directional solidification is of international interest due to its 
importance to the iron and steel industry. Examples of further 
application are seen in the aerospace industry regarding 
the manufacture of turbine blades and the semiconductor 
industry regarding single crystal growth applications. Solute 
convection in the solidification process results in channel 
formation, which has a freckle-like appearance in cross-
section and has a critical effect on the mechanical strength 
of a casting. The vibration effects in solidifying binary alloys 
are investigated theoretically and a linear stability analysis 
of gravity modulation on convection in a homogeneous 
cylindrical porous layer heated from below will be considered. 
The results of the work will allow a metallurgical engineer 
to design systems that dial out solutal convection, hence 
producing better quality alloys.

Thermal wave effects on heat 
transfer enhancement in nanofluids 
suspensions

The spectacular heat transfer enhancement revealed 
experimentally in nanofluids suspensions is being investigated 
theoretically at the macro-scale level, aiming at explaining 
the possible mechanisms that lead to such impressive 
experimental results. In particular, the possibility that thermal 
wave effects via hyperbolic heat conduction could have 
been the source of the excessively improved effective 

Dragline used in open-cast mines

thermal conductivity of the suspension is shown to provide a 
viable explanation, although the investigation of alternative 
possibilities is needed prior to reaching an ultimate 
conclusion.

Mr JJ Vadasz
Mechanical and Aeronautical Engineering
+ 27 12 420 4743
jonathan.vadasz@up.ac.za

A finite element model of a rotating 
coal tippler structure 

The main aim of this study was to develop a numerical model 
whereby the rotational motion of a tippler structure can be 
simulated accurately by using linear static finite element 
models solved for set intervals. The complex rotational 
working of a tippler structure complicates the analytical 
evaluation of the structure. A further complication is the ever-
changing boundary conditions while the structure rotates, 
together with the weight reduction of the coal in the wagons 
when the wagons are offloaded. Both these factors need 
to be taken into account when determining the stress levels 
in the structure while operational. To verify the accuracy of 
a finite element simulation of a tipping cycle, strain gauge 
measurements obtained from the actual tippler structure 
was compared with stress results obtained from linear static 
finite element analyses of the structure, simulating different 
tip positions at set time intervals. The results obtained from the 
comparison indicated an accurate simulation of the tipping 
cycle by means of the finite element simulation.

Dr NDL Burger
Mechanical and Aeronautical Engineering
+ 27 12 420 3764
danie.burger@eng.up.ac.za

Particle swarm optimisation 
algorithm

Particle swarm optimization (PSO) algorithms are inspired by 
studies of the social and cognitive behaviour of groups e.g. 
bird swarms and fish schools. A particle (individual) is “flown” 
through a multidimensional search space in an attempt to 
locate a good solution. In an optimization framework, a good 
solution implies a low function value. Individuals recall their 
own best solution to date, and also have access to the best 
solution of the group to date. PSO algorithms have been 
studied extensively since its invention in 1995. The researchers 
conducted two studies to gain additional insight into PSO 
algorithms. In their first investigation they considered the 
effect of diversity in PSO algorithms. Diversity is the ability of 
an algorithm to perform space-filling searches. Specifically, 
two implementations of the PSO were studied.  While the 
behaviour of the respective implementations is markedly 
different, they only differ in the formulation of the velocity 
updating rule. In fact, the differences are merely due to 
subtle differences in the introduction of randomness into 
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the algorithm. They showed that for the first implementation 
(linear PSO), the particle trajectories collapse to line searches 
in the multidimensional search space as shown in Figure 1. 
The second implementation (general PSO) does not suffer this 
drawback. Instead, diverse stochastic search trajectories are 
retained as illustrated in Figure 2.

They then showed that some popular heuristics like maximum 
velocity limit, position restriction, craziness and high initial 
velocities also introduce diversity into the algorithm. In the 
second study, the frame (in)variance of PSO algorithms were 
studied. Frame invariance requires  specific relationships 
between the measurements of the same event by two 
different observers. A simple example is that the length 
of a particular object is independent of the observer that 
performs the measurement. Although frame invariance is 
a law of nature, optimization algorithms do not necessarily 
obey this law. Violation of frame invariance results in algorithm 
performance that depends on the choice of reference 
frame (observer).  The frame (in)variance of the same two 
implementations were investigated. The researchers verified 
that the linear PSO is frame invariant as opposed to the 
classical PSO which is frame variant. Since the classical PSO 
is diverse but frame variant, the researchers investigated 
the possibility to introduce diversity in an invariant algorithm. 
The  proposed formulation indeed generated space filling 
trajectories and was frame invariant in a stochastic sense.  
They obtained promising numerical results which verified 
that PSO algorithms can be formulated independent of a 
reference frame without sacrificing diversity.

Prof S Kok 
Mechanical and Aeronautical Engineering
+ 27 12 420 2431
schalk.kok@up.ac.za

DN Wilke
Mechanical and Aeronautical Engineering
+ 27 12 420 2861
nico.wilke@up.ac.za

Transitional flow regimes in heat 
exchangers 
          
This study is designed to increase the fundamental 
understanding of transition single-phase flows inside 
commercially enhanced and smooth tubes in heat 
exchangers. The heat exchangers are found in chillers, steam 
boilers, steam and nuclear power plants, chemical processes, 
air-conditioning systems and so on. Traditionally, smooth 
tubes have been used in heat exchangers, but recently 

 

Figure 2Figure 1

enhanced tubes have been introduced that increase the 
heat transfer surface area and the flow path, which in many 
cases increases the turbulence. High-heat transfer can be 
maintained at high flow rates (Reynolds numbers), but it also 
increases the pump power needed. The optimum flow rate 
from an energy point of view with enhanced tubes is in many 
cases in the transitional flow regime between laminar and 
turbulent flow. The transitional regime is usually avoided by 
engineers, as no data exist on the heat transfer and pressure 
drop characteristics and type of inlet of both smooth and 
enhanced tubes. Textbooks offer a transitional Reynolds 
number of around 2 100 in smooth circular tubes. In this 
work it has been shown that the onset of turbulent flow can 
be stalled to a Reynolds number of 7 500 and beyond. The 
transitional Reynolds number is shown to be dependent on 
the type of tube surface and diameter, the heat transferred, 
and the inlet configuration of the heat exchanger. The results 
shown above are adiabatic friction factors for a smooth, low-
finned tube with 18º helix angle, and for a low-finned tube 
with 27° helix angle, for four different types of inlets. The four 
inlets are a fully (hydrodynamically) developed inlet, a re-
entrant inlet, a square-edge inlet, and a bell mouth inlet.  The 
results show that the transition from laminar to transition flow 
is highly influenced by the inlet geometry. Transition can be 
delayed to up to Reynolds numbers in the order of 7 500. 
In practice an understanding of these phenomena can 
be used to design large industrial systems with significantly 
improved energy efficiency and hence cost-effectiveness.

 
Prof JP Meyer
Mechanical and Aeronautical Engineering
+ 27 12 420 2590
josua.meyer@up.ac.za

Objective classification of two-
phase flow regimes

Vapour and liquid phases flow in horizontal tubes according 
to the prevailing flow regime. The existence of a particular 
flow regime depends on a variety of parameters, including 
the thermophysical properties of the fluid, the tube diameter, 
orientation and geometry, force field, mass flux, heat flux, and 
vapour quality. The researchers have shown that flow regimes 
significantly influence the heat and momentum transfer 
processes during two-phase flow, inferring that any accurate 
prediction of heat transfer and pressure drop during flow 
condensation should be based on the analysis of the prevailing 
flow regime. In addition, identification and  modelling of the 
flow regime can enhance the overall performance and safety 
in two-phase flow systems. Although a reliable, objective and 
quantitative instrumentation-based indicator of flow regime 
is desirable, definitions of flow regimes are usually based on 
visual (photographs or graphical illustrations) and linguistic 
descriptions, with a corresponding element of subjectivity. The 
complex nature of two-phase flow, which is characterised by 
turbulence, deformable phase interface, phase interaction, 
phase slip, and compressibility of the gas phase, makes it 
difficult to obtain reliable flow models. The main drawback of 
previous techniques for flow regime identification is their lack 
of generality, as their ability to detect transitions depends on 
the specific heat exchanger and fluid used. The researchers 
performed flow regime recognition based on the spectral 
analysis of pressure signal fluctuations of the condensing gas, 
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combined with high-speed videography and photography 
of the prevailing flow regime. They subsequently produced 
numerous semi-empirical correlations that, among other, 
accurately predict flow regime transitions during refrigerant 
condensation in circular smooth-, helical micro-fin-, and 
herringbone micro-fin tubes, all of which are extensively 
used in the heat transfer industry. The developed correlations 
that are plotted on a so-called flow regime map make it 
possible for design engineers to produce accurate designs of 
refrigeration condensers. New flow regime maps developed 
by Liebenberg, Meyer and co-workers for predicting flow 
regimes (for example annular, intermittent, and stratified-
wavy flows) in several types of commercial heat exchangers 
(for example smooth tubes, helical micro-fin tubes, and 
herringbone micro-fin tubes) using different refrigerants (i.e. 
R-407C, R-134a and R-22). (‘Mass flux’ is the mass flow rate 
(kg/s) divided by the tube cross-sectional area (m2), whilst 
‘vapour quality’ is directly related to the mass fraction of 
vapour to liquid flowing at a cross section of the tube.)

Prof L Liebenberg
Mechanical and Aeronautical Engineering
+ 27 12 420 2192
leon.liebenberg@up.ac.za

Mine environmental engineering
 
Thermal engineering can be described as refrigeration 
and the application of cooling air in underground working 
environments in order to optimise the amount of air supplied 
and the amount of air cooled. Research identified a 
deficiency in environmental engineering principles for hard 
rock mines across the sector and led to the optimisation 
of current resources so as to ensure a healthy, safe and 
productive working environment. As a direct spin-off, energy 
conservation and optimisation can be achieved with the 
application of these principles.

Dr R Webber-Youngman
Mining Engineering
+ 27 12 420 2443
ronny.webber@eng.up.ac.za

Shaft establishment and 
operational design guidelines

The aim of this project was to determine both shaft 
establishment and operational design parameters, together 
with the associated cost models.  This will be used throughout 
the industry as a quantitative basis for the comparison of 
various mine access options, both for new and existing 
mines. Initially, a mineral resource must be converted into a 
mineral reserve before one can start designing a mine shaft. 
The research to date has identified the characteristics of 
an economically mineable reserve as a prerequisite to the 
design process.  The design of a mine shaft is an iterative 
process, which requires design variables and options to 
be considered in order to arrive at an economic decision. 
The economic decision is arrived at by comparing the net 

present values and internal rate of return from the different 
options considered in the optimisation process.

 
Dr I Matunhire
Mining Engineering
+ 27 12 420 3180
isadore.matunhire@up.ac.za

Mine haul road design and 
construction

Research is focused on the further development of real-time 
road maintenance solutions for ultra-heavy haul trucks running 
under a centralised communication and asset management 
system. The central development here is the understanding 
and replication of vehicle dynamic response to the condition 
of the road, and how that response can be firstly isolated 
and secondly analysed to provide real-time information of 
the quality of the road on which the truck is running. Currently, 
an on-board system has been developed that gathers real-
time truck dynamic data and GPS location data to enable a 
mine to visualise road condition directly from real-time truck 
operation.

Prof RJ Thompson 
Mining Engineering
+ 27 12 420 3195
roger.thompson@up.ac.za

Sustainability science and the 
management of renewable energy 
technologies in remote areas of 
Africa
 
The project investigated how the principles of sustainability 
may improve technology management practices in the 
context of integrated renewable energy systems in remote 
areas of Africa. The overall objective was to derive a model 
to prioritise assessable sustainability performance metrics that 
can be used to evaluate such technological systems and 
facilitate their transfer and adoption in remote communities. 
The specific case of the off-grid wind energy system at 
Lucingweni Village in the Eastern Cape Province was used as 
basis for the investigation. The project confirms that increased 
understanding of the principles of sustainability science 
may improve the sustainability performance of renewable 
energy interventions. This applies during the design stages, 
ie during the pre-feasibility and feasibility phases, and in 
the uptake stages, i.e. the transfer and adoption phases, 
of the technology life cycle. In this case the application of 
the derived model highlighted the key sustainability aspects 
that had been disregarded in the design, and transfer and 
adoption stages, namely socio-economic needs and 
beneficiation, ownership and social behavioural changes. 
Failure to address these aspects will lead to technological 
systems that are unsustainable.
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Prof A Brent
Technology Management
+ 27 12 420 3929
alan.brent@up.ac.za

System dynamics model of 
research and development 

The aim of this research project was three-fold - namely to 
investigate the dynamic behaviour of the national research 
and development (R&D) system by analysing time-series data 
from national R&D surveys and other sources, to develop a 
comprehensive system dynamics model (SDM) of the R&D 
performing sectors in the South African National System of 
Innovation, namely the Higher Education System, the public 
sector and the private sector, and to use the SDM to estimate 
the effect investment in R&D (or the lack thereof) might 
have on the South African R&D system’s ability to produce 
R&D output and to absorb R&D-related knowledge in future. 
Findings indicate that R&D is one of the key subfunctions of 
a national system of innovation (NSI). It is the primary point 
of entry for new scientific development and a key focus 
for industrial innovation. Recent trends show evidence of 
disinvestments and decay of South Africa’s R&D capacity. A 
high-level finding from this study is that a sustained investment 
in R&D is of the highest importance for the future of South 
Africa’s R&D capacity. From the model output it was clear that 
should South Africa’s R&D system be allowed to decay, it will 
be much more expensive to rebuild than to maintain. It was 
also found that an improvement in the time management of 
academic and research staff could improve R&D capacity in 
the higher education sector. The usefulness of the models lies 
in their ability to estimate the effect different R&D investment 
decisions or R&D policy changes (e.g. implementation of fiscal 
policies in the private sector) might have on the capacity of 
South Africa’s R&D system. This could be a valuable tool for 
policy-makers in the public and private sectors.

Prof AJ Buys
Technology Management
+ 27 12 420 2829
andre.buys@up.ac.za

National Advisory Council on 
Innovation

The National Advisory Council on Innovation (NACI), 
which advises the Minister of Science and Technology, 
commissioned Prof Anastassios Pouris, Director of the Institute 
for Technological Innovation (ITI), to identify international best 
practice related to the management of national systems of 
innovation and develop relevant recommendations for South 
Africa. The report, available from NACI, is divided into three 
main chapters. Chapter 1, ‘Best Practice in Governance’, 
identifies issues related to organisational structures, priority 
setting, the public funding of research and development 
(R&D) and management of science and technology (S&T) 
capacity development. Chapter 2, ‘Best Practice: Monitoring 
Science and Technology Systems’, provides an overview of 

the approaches used internationally to monitor and assess 
the performance of the national system of innovations (NSI). 
In the chapter the approaches used by the National Science 
Foundation (NSF) in the USA, the Science and Technology 
Agency in Japan, the Organisation for Economic Cooperation 
and Development (OECD) indicators and the approach of 
the Trend Chart on Innovation by the European Commission 
are discussed. The third chapter, ‘Best Practice: Public-Private 
Linkages/ Technology Transfer in Science and Technology’, 
identifies issues related to public-private linkages in science 
and technology in general and of technology transfer from 
universities in particular. Each chapter contains a discussion 
relevant to South Africa and a set of recommendations. The 
report ends with a summary of recommendations where all 
recommendations are presented together.

The main recommendations are as follows:

The Department of Science and Technology (DST) •	
should consider recommending the establishment of 
chief scientists’ offices in government departments both 
nationally and provincially.
Within its mandate to coordinate national research •	
and innovation, the DST should consider adopting an 
approach of coordination through monitoring.
DST should establish an interdepartmental committee •	
on ‘critical scientific and technological infrastructures’.
DST, in collaboration with the DoE, should consider •	
undertaking a drive to double the number of scientists 
and engineers graduating from the higher education 
sector within the next ten years.
DST and Higher Education South Africa (HESA) should •	
motivate the Department of Home Affairs to introduce 
‘speedy immigration visas’ for academics.
NACI should develop (e.g. biennially) the ‘South African •	
science and innovation indicators’ in regular intervals.
NACI should consider creating a fund supporting long-•	
term research on issues of science and innovation 
policy.
DST, should establish an IP agency for the support and •	
establishment of IP and technology transfer.
DST, in collaboration with all relevant departments, •	
should consider developing and expanding a THRIP type 
programme (e.g. for energy, environment etc).
HESA, as the voice of higher education institutions, with the •	
support of DST, should establish the necessary structures 
for the monitoring and assessment of the regulatory 
environment in which the universities of the country 
operate and the sector technology transfer activities.
DoE and DST should place priority on enhancing basic •	
and mission-oriented research in the higher education 
institutions in the country.
The Thsumisano Trust, with the support of the DST, should •	
consider enhancing its mission to support the third 
mission of the universities across the total spectrum of 
the mission. The report Development of a profile of best 
practices in the NSI (June 2006) is available on request 
from the National Advisory Council of Innovation of the 
Department of Science and Technology. 

Prof A Pouris
Technological Innovation
+ 27 12 420 5178
anastassios.pouris@up.ac.za
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Prof Nick Binedell, Director

Message from the Director
The past year was a productive one for the Gordon Institute of 
Business Science (GIBS), the business school of the University 
of Pretoria. Having established itself as a pre-eminent business 
school in South Africa in terms of industry contact and 
responsiveness, GIBS has decided that it is time to significantly 
strengthen its research focus. 

To ensure the greatest possible synergies between faculty 
members, GIBS has identified three core themes for future 
research. The first is leadership in Africa, and a number of 
faculty members are exploring research issues enhancing 
effective business leadership in Africa.

A second theme is the role of business in society. In a 
developing country like South Africa, business cannot simply 
proceed with a simple profit motive. They need to take 
cognisance of the very complex socio-political reality in 
which they function, and a number of researchers at GIBS 
are exploring the implications of that engagement. Finally, 
it is necessary to maintain an outward orientation. Ours is a 
globalised era, and achieving a six percent growth rate will 
only be possible if South African businesses ensure that they 
remain internationally competitive. 

Faculty members are benefiting not only from collaboration 
with each other, but also from the inputs of distinguished 
visitors. Very helpful colloquia were conducted with visitors 
such as Prof Hank Simms from the University of Maryland, Prof 
Saul Klein from the University of Victoria in British Columbia 
and Prof Stephen Mezias and Prof Teresa Lant from New York 
University.  

This year saw a significant increase in the number of articles 
generated by staff members. Almost half of the publications 
this year were in international journals, and work in the pipeline 
suggests that this trend is likely to continue. 

Research highlights

Technology and globalisation

Foreign direct investment (FDI) from less to more developed 
countries has often been in the news recently. In South Africa, 
the expansion of Anglo-American, Old Mutual and SABMiller 
all made headlines. Globally, the Chinese acquisition of 
Lenovo, the attempt by a Dubai-based company to operate 
US ports, and the expansion of the Indian Tata group all bear 
witness to the same phenomenon. The researcher explores 
this phenomenon in an article published in the International 
Journal of Technology and Globalisation. Her research 
reveals an interesting paradox: although there has been a 
clear increase in the number of high-profile mergers and 
acquisitions (worth US$ 1 billion or more) where firms from 
developing countries acquire firms from the developed 
world, the relative growth of FDI from the developing to the 
developed world has not changed much. It seems that only 
the largest, best resourced firms from emerging markets 
are capable enough to function in the highly competitive 
developed world. Moreover, those firms tend to be in mature 
industries like food and beverages or mining. A different picture 
emerges when looking at investment into other developing 
countries. Not only has there been a clear and sustained 
increase in the number of developing country firms investing 
in other developing countries, but the dominant industries are 
knowledge-intensive service industries – industries like banking, 
telecommunications and IT. South Africans need only think of 
the forays of Standard Bank and MTN into the rest of Africa, 
but the pattern also holds in Asia and Latin America. Firms 
seem better able to manage the complex internationalisation 
process in economies that are closer and somewhat less 
competitive. In other words, the developing world acts as an 
important incubator environment for emerging multinational 
corporations. This research has important implications in a 
country like South Africa, where managers still tend to look to 
the developed world as their ideal business destination. The 
lucrative markets of the developed world have their appeal, 
but there are also significant benefits to be realised from 
investing in other developing countries. 

Dr H Barnard
Gordon Institute of Business Science
+ 27 11 771 4213
barnardh@gibs.co.za

African business schools: 
information and communication 
technology survey 

Gordon Institute of Business 
Science
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The aim of this project was to investigate the status of the 
use of information and communication technology (ICT) in 
African business schools. This research helps to further an 
understanding of the use of ICT in the organisations that 
responded to the survey. Overall, there was a high level of 
understanding or applicability (over 95%) among the topics 
surveyed across all schools, but there was a significant 
proportion where no action on that topic had yet been taken 
(over 30% of all maturity ratings across all respondents). 
Average maturity rating across all topics for all respondents 
was 2.3 (action taken but an informal approach to the topic 
is currently used) on a scale from 0 to 5. This research has 
important implications for the organisations responding to 
the survey and their awareness of the issues they face as 
institutions who seek to leverage their investments in ICT to 
raise their own competitive position and thus that of African 
organisations that have students educated at these business 
schools. There are also implications for the future success 
of the newly formed AABS and its other initiatives in terms 
of meeting the objectives of the association. This research 
provides a broad understanding of the extent to which ICT 
is available and in use among the members of the AABS. 
Prior to the foundation of the association, no suitable forum 
existed for conducting this research. The research is of value 
to respondents to the survey, other members of the AABS 
and other business schools operating in Africa who wish to 
understand the issues in the field of ICT that they should be 
addressing.

GIBS campus

GIBS campus in Illovo
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Message from the Dean
The Faculty of Health Sciences continues to strive at merging 
clinical service delivery with world-class research. Its success 
in achieving this is witnessed by the steady increase in 
publications.

In keeping with the overall vision of the University of Pretoria, 
the Faculty of Health Sciences has made the establishment 
of units, centres and institutes a strategic goal. This aspiration 
is strengthened by the already existing Medical Research 
Council (MRC) research units, as well as the active participation 
of faculty members in the UP Water Institute. 

It is gratifying to see that the research in the faculty has 
diversified so that there is not only a focus on molecular 
biology and patient-oriented research, but research into 
medical education has also featured prominently this year.

Collaboration with South African and international research 
partners remains a priority. Important partnerships were 
formed in various fields, such as new drug development, HIV 
research, maternal and child health, environmental health 
and oral health. This is well demonstrated by the work done 
with Prof SW van der Merwe as collaborator, which appeared 
in Nature this year (An African origin for the intimate association 
between humans and Helicobacter pylori. Nature. 2007 Feb 
22; 445(7130):915-8.), as well as that in which Prof S Cassol 
was a co-worker (Effect of age, polymicrobial disease, and 
maternal HIV status on treatment response and cause of 
severe pneumonia in South African children: a prospective 
descriptive study. Lancet. 2007 Apr 28; 369(9571):1440-51). 

An exciting new development is the research on transcultural 
gerontological nursing care in association with the Karolinska 
Institute in Sweden. The Department of Human Nutrition is also 
one of nine South African universities involved in research on 
the micronutrient status of the population at risk to assess the 
impact of food fortification longitudinally. 

Prof Thanyani Mariba, Dean

The faculty has been able to secure increased funding from 
the National Research Foundation (NRF) and the MRC. A 
number of research programmes are funded by international 
funding agencies in collaboration with northern hemisphere 
partners. Dr Lekan Ayo-Yusuf from the School of Dentistry has 
been appointed on the World Health Organization (WHO) 
tobacco regulation scientific group – (TobReg), and serves 
as an example of our local researchers who are increasingly 
recognised abroad.

This research report reflects the dedicated endeavours 
of clinicians and scientists to engage in research with the 
ultimate aim of improving the health of the people of South 
Africa.

Research highlights

Investigating alleged mass graves 
from the Second Anglo-Boer War 
(1899 –  1902)

The Second Anglo-Boer War (1899 – 1902) concentration 
camp at Doornbult, close to the Orange River Station in the 
Northern Cape, is one of the best preserved, but also possibly 
one of the least known camps from this war. The history of 
the concentration camp at Doornbult is represented by two 
phases. At first, the camp was under military control and was 
not well appointed or administered. Many people are known 
to have died during this phase and were possibly buried in 
graves outside the formal cemetery. It was only after the 
camp was placed under civil control (the second distinct 
phase of its existence) that a formal cemetery was laid out 
and burial took place in an organised way. In total, there are 
in excess of 422 graves at Doornbult. Apart from six recorded 
names and a single British reference to three bodies that 
might have been buried outside the formal cemetery, there 
is very little historical evidence as to the burial of people who 
died during the first phase of the existence of the camp. 
Structures outside the cemetery have been interpreted as 
68 graves (three of which were thought to be multiple, or 
mass burials). A number of these ‘graves’ were indicated to 
have occurred on the adjacent property. In 2007, fieldwork 
by the Orange River Camps Archaeological Project of the 
Heritage Foundation investigated these structures with the 
aim of studying the remains and then relocating the human 
remains to the formal cemetery. Archaeological excavations 
and surveys indicated that 17 graves occurred outside the 
formal cemetery.  Evidence, such as the size and layout of 
the graves and tool marks in the burial pits, indicate that 
these were formal, or organised, burials. It presently remains 
unknown why these burials are located outside the formal 
cemetery. No evidence of the existence of mass graves at 
Doornbult concentration camp was found. The assumed 

Faculty of Health Sciences
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presence of mass graves can possibly be ascribed to an 
over-interpretation of scant historical facts in order to explain 
the absence of burials from the first phase of the camp.

Kouga mummy 

During April 1999 the mummified remains of a San hunter-
gatherer were found in a rock shelter in the foothills of the 
Kouga Mountains near Joubertina in the Langkloof region 
of the Eastern Cape. Not only was the body remarkably well 
preserved, but the find also generated much interest from local 
community groups and the media. After lengthy negotiations 
between Khoe-San community leaders and the Eastern 
Cape Provincial Government, the remains were removed 
and transported to the Albany Museum to be studied. Owing 
to the sensitive nature of human remains, these remains will 
not be displayed and local communities will determine their 
final destiny. Mummified and desiccated human remains are 
valuable sources of information on past lifestyles, diet and 
health. Much research has been conducted on remains that 
were either mummified as a result of human intervention 
(Egyptian mummies) or naturally/spontaneously mummified 
remains (the Ice Man of the Alps). Research possibilities 
involving mummies are numerous, and include specialised 
investigations such as histological analyses of various 
body tissues, including immunohistochemistry, computer 
tomography, isotopic analyses for dietary reconstruction 
and an analysis of the content of the gastrointestinal tract. 
The aim of this analysis is to provide a basic description of 
the remains, including age and sex. Gross morphological 
characteristics were therefore observed and, where possible, 
standard anthropometric measurements were taken. The 
remains were found against the back wall of a large rock 
shelter in a grave hollow some 0.8 metres deep. A large flat 
stone with San paintings marked the position of the body. 
Underlying the painted stone were two layers of sticks, leaves 
and branches. The body was buried in the traditional flexed 
position, lying on its left side, orientated with the head in 
an easterly direction and facing the back wall. Most of the 
body, between the pelvis and the skull, was covered with 
a thick layer of leaves from the medicinal plant Boophane 
disticha (gifbol, poisonous bulb or izchwe). This is a well-known 
medicinal plant that has many uses among the indigenous 
peoples in southern Africa and the medicinal qualities of the 
plant and the very dry condition of the deposits may have 
been instrumental in the remarkable preservation of the 
skin tissue. Others view the presence of the plant leaves as 
‘making a symbolic statement’. Fragments of a thin rope 
made of the fibres of the plant Cyperus textilis were found 
around the feet, stretching backwards to the pelvis area. 
Presumably, the body was tied up in a flexed position before 
burial. After the plant coverage was removed, a string of seed 
beads was found around the neck of the mummy. The only 
other grave goods were a few marine shell beads found near 
the skull. Branches from the grave were radiocarbon-dated 
to 1930. Other findings indicate that the remains are those of 
a male Khoe-San individual. He was between thirty and forty 
years old when he died, and was only about 145 cm tall. 
The researchers found that the mummy had an amputated 
distal phalanx of the left fifth finger. The ritual amputation of 
finger joints by San groups occurred frequently in the past. 
Research indicated that these amputations were performed 
in very early childhood, either by a reed or by placing a 
sharp instrument on the finger and hitting it with a heavy blow. 
Various reasons for this practice were offered, including that 
this will ensure that a child grows up, to cure young children of 

Drawing of the Kouga mummy after removal of the 
covering plant material, indicating the burial position. 
Drawing  by M Pretorius.

disease, or ensuring a safe journey to a place after death. The 
researchers could not determine the cause of death.

Measuring South Africans

When human skeletal remains of unknown individuals are 
analysed, the estimation of ante-mortem stature forms a 
key part of the report. However, for many people it may be 
difficult to judge the height of their missing relative in metric 
values. In this project, which was started in 2000 and ended in 
2005, researchers measured the statures of 2 052 black, 483 
coloured and 880 white South Africans of both sexes. From 
the results obtained in this study, it is clear that the statures 
of the various South African population groups are different. 
The whites of both sexes are taller than the two other groups, 
while black and coloured people’s statures are similar to 
each other. The mean stature for white males is about 74 mm 
taller than for black males and 81 mm taller than for coloured 
males, with the female differences being about 65 and 60 
mm, respectively. The mean stature for black males is slightly 
higher than that of the coloured individuals, while the mean 
height for coloured females is taller than that of black females. 
The differences between these latter two groups are, however, 
insignificantly small. As can be expected, the females of all 
groups are shorter than the males. It is proposed that these 
guidelines be used to add value to stature estimates given 
in forensic anthropological reports, and that researchers 
from other continents determine similar standards for their 
populations. In this way, stature reconstructions reported in 
forensic reports can be assessed in a more meaningful way.

Prof M Steyn
Anatomy
+ 27 12 319 2438
maryna.steyn@up.ac.za

Paediatric regional anaesthesia 

No technique can truly be called simple, safe and consistent 
until the anatomy has been closely examined. This is evident 
when looking at the literature where many anatomically 
based studies regarding regional techniques in adults 
have resulted in the improvement of known techniques, as 
well as the creation of safer and more efficient methods. 
Anaesthesiologists performing these procedures should have 
a clear understanding of the anatomy, the influence of age 
and size, and the potential complications and hazards of 
each procedure to achieve good results and avoid morbidity. 
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A thorough knowledge of the anatomy of paediatric patients 
is also essential for successful nerve blocks, which cannot be 
substituted by probing the patient with a needle attached 
to a nerve stimulator. The anatomy described in adults 
is also not always applicable to children, as anatomical 
landmarks in children vary with growth. Bony landmarks are 
poorly developed in infants prior to weight bearing, and 
muscular and tendinous landmarks, commonly used in 
adults, tend to lack definition in young children. The aim of 
this ongoing research project is therefore to study a sample 
of paediatric cadavers, as well as magnetic resonance 
images in order to describe the relevant anatomy associated 
with essential regional nerve blocks, commonly performed 
by anaesthesiologists in South African hospitals. Current 
techniques are also analysed and, where necessary, new 
improvements to these techniques, using easily identifiable 
and constant bony landmarks, are described for the safe and 
successful performance of regional nerve blocks in paediatric 
patients. Research findings thus far have brought to light the 
vast differences between neonatal and adult anatomy, 
which is essential to understand when performing regional 
nerve blocks. When comparing the relationship of the cords 
of the brachial plexus to the coracoid process in adults and 
neonates, a significant difference was seen on both the left 
and right sides. This was also evident when comparing the 
position of the femoral nerve in the femoral triangle between 
these two population groups. Another interesting finding was 
that when simulating the current technique for blocking the 
ilio-inguinal and iliohypgastric nerves, it was found that the 
nerves were a mere 2.5 millimetres from the anterior superior 
iliac spine, as opposed to the ten millimetres proposed in 
popular textbooks. In conclusion, a sound knowledge and 
understanding of anatomy is vitally important for successful 
nerve blocks. Extrapolation of anatomical findings from adult 
studies and simply downscaling these findings in order to 
apply them to infants and children is inappropriate and could 
lead to failed blocks or severe complications.

Mr AN van Schoor
Anatomy
+ 27 12 319 2236
albert.vanschoor@med.up.ac.za

Dimensions of the cervical spinal 
canal 

The dimensions of the cervical spinal canal (C3 to C7) of the 
South African black population were measured on skeletal 
remains of 179 individuals (90 males and 89 females divided 
into age categories of 30 to 45, 46 to 60 and 61 to 75 years), 
and compared to measurements taken from CT scans of 
55 individuals divided into the same categories. There was 
no significant difference between measurements taken on 
skeletal material and CT scans. The spinal canal is larger in 

The Kouga mummy.

males (mean = 13.96 millimetres) than in females (mean = 
13.84 millimetres) and the Pavlov ratio is larger for females 
(mean = 0.89) than males (mean = 0.81). The Pavlov ratio 
seems to overestimate the occurrence of spinal stenosis in this 
population group, as almost all individuals older than 46 years 
are classified as stenotic according to this ratio. The shape of 
the cervical spinal canal was determined morphometrically 
by processing digital images taken of vertebrae (C3 to C7) 
of sixty individuals with the tps-Series of software programmes 
and was found to be significantly different between males and 
females. In males the canal is congenitally triangular, whereas 
in females the canal assumes a more ‘safe’, rounded shape. 
The low Pavlov ratio for this population group, especially in 
males, can possibly be explained by these shape differences. 
Even slight degenerative changes affecting the spinal 
canal, such as osteophytosis or ossification of the posterior 
longitudinal ligament (OPLL), will alter the triangular-shaped 
male canal in such a way that the spinal cord may become 
compromised. Cervical vertebrae of 107 individuals were 
inspected for occurrence of osteophytes in the spinal canal 
and the incidence of OPLL. Osteophyte occurrence in the 
cervical spinal canal is the same for males and females and 
OPLL occurs frequently in this population group, especially in 
the cephalic region (incidence: C3 = 64.5%, C4 = 47.7%, 
C5 = 21%, C6 = 12.2%, C7 = 7.5%).

Ms G Tossel
Anatomy
+ 27 84 0989 777
gtossel@yahoo.co.uk

HIV-1 mucosal pathogenesis 
programme
 
Prof Sharon Cassol joined the Department of Immunology 
in January 2007 to spearhead the establishment of a 
new research programme focused on HIV-1 mucosal 
pathogenesis. This programme is designed to fill a critical niche 
in basic science and answer important unresolved questions 
that are fundamental to the development of prevention and 
treatment strategies that are safe, affordable and maximally 
effective against HIV-1 subtype C viruses in southern Africa. The 
programme combines transitional research with infrastructure 
and capacity-building, and is designed to bring together a 
distinguished and highly skilled international research team,  
tie together and expand existing research at UP, link basic 
science themes to clinical applications, and stimulate a 
multi-disciplinary, international approach to transitional basic 
science research. Major progress has been made in all 
areas. A highly productive and dedicated research team has 
been assembled. This team includes clinician scientists who 
specialise in the care and treatment of HIV/AIDS (T Rosseau), 
gastroenterologists (S van der Merwe, O Mwantembe, R 
Bond), a molecular virologist (S Cassol), immunologists (R 
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Anderson, G Poli (Italy), M Alfano (Italy), E Cassol (Italy/South 
Africa), B Patterson (USA) and R Shattock (UK)), pathologists (T 
Slavik, L Vago (Italy)), a bioinformaticist (T de Oliveira) and a 
statistician (P Rheeder). Two PhD students received training in 
advanced bioinformatics, several exchange students from 
the Netherlands were trained in clinical gastroenterology, 
a collaborative agreement was established with the San 
Raffaele Research Institute in Milan, and a flow-based centre 
of excellence for the quantification of intracellular virus in the 
gastrointestinal tract is under development with B Patterson 
at Stanford. A total of 15 HIV-1-infected, treatment-naïve 
patients have been enrolled, biopsied at multiple sites 
using a novel double balloon endoscopic procedure and 
treated with antiretroviral therapy (ART) and/or antibiotics. With 
the exception of a single patient who was non-compliant, 
all patients have shown a favourable clinical response 
to antibiotics and/or ART, and a marked increase in their 
weight and CD4+ T-cell counts, including four patients with 
previously undiagnosed parasitic infections (cryptosporidium 
(n = 3), schistosoma (n= 1)) Important new findings relate to 
the severe, but differential, loss of CD4+ T-cells in different 
regions of the gastrointestinal tract, the role of macrophages 
in polarising the immunological and activation status of the 
gut, and the effect of ART on the early restoration of CD4+ 
and CD8+ effector T-cells. It is expected that, over the next 
few years, these studies will lead to a wealth of new clinically 
relevant information that will have major implications not 
only for the treatment of HIV-1, but also for vaccine and 
microbicide development.  

Prof S Cassol
Immunology
+ 27 12 319 2162
sharon.cassol@up.ac.za

Daspoort Poliklinick

Effects of platinum and palladium 
ions on the production and 
reactivity of neutrophil-derived 
reactive oxygen species

This study was designed to investigate the effects of platinum 
(Pt) as hydrogen hexachloroplatinate on the production 
of reactive oxygen species (ROS) by human neutrophils 
in vitro. ROS were measured by lucigenin-enhanced 
chemiluminescence (LECL). The addition of Platinum to 
neutrophils was accompanied by a lag phase of about 
one minute, followed by a linear dose-related increase in 
LECL, which peaked at around four minutes and achieved 
statistical significance at concentrations of 0.025 AM Platinum 
and higher. Interestingly, Platinum-mediated enhancement 
of LECL was not associated with meaningful alterations 
in neutrophil oxygen consumption, assembly of NADPH 
oxidase, or cytosolic Ca2+ and was completely attenuated 
by superoxide dismutase and inhibitors of NADPH oxidase, 
but not by catalase or scavengers of hydroxyl radical, and 
was undetectable with cells from individuals with chronic 
granulomatous disease. Exposure of a1-proteinase inhibitor 
to Platinum-treated neutrophils resulted in the inactivation 
of elastase-inhibitory capacity, underscoring the potential 
toxicity of neutrophil/Platinum interactions. The pro-oxidative 
actions of Platinum were mimicked by palladium (Pd), but 
not by cisplatin or rhodium. These observations demonstrate 
that Platinum and Pd potentiate the reactivity, as opposed to 
the generation of neutrophil-derived oxidants, an activity that 
may contribute to airway inflammation in occupationally and 
possibly environmentally exposed individuals.

Vanadium promotes hydroxyl 
radical formation by activated 
human neutrophils

This study was undertaken to investigate the effects of vanadium 
in the +2, +3, +4 and +5 valence states on superoxide 
generation, myeloperoxidase (MPO) activity, and hydroxyl 
radical formation by activated human neutrophils in vitro, 
using LECL, autoiodination, and electron spin resonance with 
5,5-dimethyl-l-pyrroline N-oxide as the spin trap, respectively. At 
concentrations of up to 25 AM, vanadium, in the four different 
valence states used, did not affect the LECL responses of 
neutrophils activated with either the chemoattractant, 
N-formyl-l-methionyl-l-leucyl-l-phenylalanine (1 AM), or the 
phorbol ester, phorbol 12-myristate 12-acetate (25 ng/ml). 
However, exposure to vanadium in the +2, +3 and +4, but 
not the +5, valence states was accompanied by significant 
augmentation of hydroxyl radical formation by activated 
neutrophils and attenuation of MPO-mediated iodination. 
With respect to hydroxyl radical formation, similar effects were 
observed using cell-free systems containing either hydrogen 
peroxide (100 AM) or xanthine/xanthine oxidase together with 
vanadium (+2, +3, +4), while the activity of purified MPO was 
inhibited by the metal in these valence states. These results 
demonstrate that vanadium in the +2, +3 and +4 valence 
states interacts prooxidatively with human neutrophils, 
competing effectively with MPO for hydrogen peroxide to 
promote the formation of the highly toxic hydroxyl radical.
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Prof AJ Theron
Immunology
+27 12 319 2623
atheron@med.up.ac.za

Oxidative stress

The human neutrophil is the most abundant type of leucocyte 
in blood and is a key component in host defence against 
pathogenic bacteria and other types of microorganisms. 
Transient increases in cytosolic calcium (Ca2+) precede and 
are a prerequisite for the activation of the protective activities 
of these cells. Neutrophils utilise both intracellular-stored Ca2+ 
and extracellular Ca2+ for this purpose. Importantly, the 
Ca2+-dependent activation of neutrophils should be brief 
and protective, with rapid restoration of Ca2+ homeostasis 
and a return to the basal metabolic activity of the cells. 
However, if the level of activation of the cells is excessive and/
or sustained, this leads to hyperacute chronic inflammation 
with resultant inflammation-mediated tissue damage 
and disease. Many disease states are associated with 
excessive/chronic activation of neutrophils, including some 
types of bronchial asthma, chronic obstructive pulmonary 
disease, cystic fibrosis, and rheumatoid arthritis. As a novel 
strategy to control neutrophil-mediated inflammation and 
tissue damage, calcium handling by activated neutrophils 
has been identified by researchers in the Department of 
Immunology as being a multi-step process that presents 
several different targets, including those involved in Ca2+ 
mobilisation, Ca2+ clearance and store refilling, which are 
amenable to pharmacological manipulation. During 2007, 
we identified several novel targets for neutrophil-directed 
anti-inflammatory chemotherapy, all of which are involved in 
Ca2+ release and handling during exposure of the cells to pro-
inflammatory stimuli. In some cases, target enhancement (of 
activity) improves the efficiency of clearance of Ca2+ from 
the cytosol of activated neutrophils (endomembrane Ca2+-
ATPase, NADPH oxidase, myeloperoxidase, protein kinase C), 
while in others, target inhibition improves the efficiency of 
Ca2+ clearance (Na+/Ca2+ exchanger, 5’-lipoxygenase). 
This is a particularly important research programme, given the 
broad involvement of neutrophils in the immunopathogenesis 
of acute and chronic diseases of both infective and non-
infective origin, as well as the unresponsiveness of these 
cells to almost all currently available, conventional anti-
inflammatory agents (including corticosteroids). Some of the 
most important findings of the research conducted over the 
past year are as follows:

Leukotriene B4, generated endogenously by neutrophils •	
during exposure to a primary, receptor-mediated 
stimulus, causes a secondary wave of Ca2+ mobilisation/
influx, which not only sustains elevated cytosolic Ca2+ 
levels, but also prolongs the Ca2+-dependent pro-
inflammatory activities of the cells. Clearly, LTB4 is a key 
target for anti-inflammatory chemotherapy, either by 
inhibition of synthesis or by receptor antagonism.
The cysteinyl leukotrienes, LTC4 and LTD4, sensitise •	
(prime) human neutrophils to hyperreact on exposure 
to a primary stimulus (eg chemoattractant). Importantly, 
neutrophils do not synthesise cysteinyl leukotrienes, 
but possess membrane receptors for these bioactive 
lipids. Antagonists of cysteinyl leukotriene receptors, in 

addition to their conventional smooth muscle-targeted 
therapeutic activities, may also possess anti-inflammatory 
properties.
It was recently demonstrated that, in addition to type •	
4 phosphodiesterase, neutrophils also possess high-
level activity of type 3 phosphodiesterase (PDE). This 
has important implications for anti-inflammatory 
chemotherapy. In the case of neutrophils, PDE-directed 
anti-inflammatory strategies are likely to require 
inhibition of both types 3 and 4 PDE to achieve maximal 
therapeutic efficiency, and not solely type 4 PDE, as is 
currently believed to be the case.
It was also found that the cysteinyl leukotriene receptor •	
antagonist, montelukast, which is used primarily in the 
treatment of mild-to-moderate bronchial asthma, 
possesses additional previously unrecognised anti-
inflammatory activities. It was found that montelukast 
possesses potent non-specific PDE-inhibitory activity that 
affects both cAMP and cGMP PDEs. This observation 
has important implications, not only for the therapeutic 
applications and mechanisms of action of montelukast, 
but for the future design of neutrophil-directed anti-
inflammatory strategies in general.

 

Prof R Anderson
Immunology
+27 12 319 2425
ronald.anderson@up.ac.za

Appropriate care of the ill 
parturient (pregnant woman)

MIHCSR has been conducting audits into severe acute 
maternal morbidity and mortality since 1997. This allows for 
monitoring the impact of changes in protocols over time. The 
introduction of strict protocols based on the findings of the 
original audits has led to the overall reduction in maternal 
deaths in the Tshwane area. The audits found that the major 
problems in maternal care are pathological causes of death 
(AIDS, hypertension complications, postpartum haemorrhage, 
pregnancy-related sepsis) and health system causes (lack of 
coverage, lack of transport, not following standard protocols, 
not monitoring patients effectively). As a result of the findings, 
MIHCSR has developed various programmes to address 
these problems, including how to implement new clinical 
progammes successfully (kangaroo mother care) and how 
to improve the quality of care in current practice (basic 
antenatal care programme). The aim of these programmes 
is to manage obstetric emergencies. The latter is being 
developed in conjunction with the national Department 
of Health, the South African Society of Obstetricians and 
Gynaecologists, the South African College of Obstetricians 
and Gynaecologists, the Maternal Fetal Society of South 
Africa, all medical schools of South Africa and the Royal 
College of Obstetricians in London. The package will consist 
of modules that can be completed in one hour, can be 
used to train the new interns and provide the materials and 
training structure for the ‘fire drills’ suggested by the National 
Committee on Confidential Enquiries into Maternal Deaths 
(NCCEMD) in the Saving Mothers Report of 2002 to 2004. This 
programme, known as Essential Steps in Managing Obstetric 
Emergencies (ESMOE), will be available for all medical 
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schools and nursing colleges. It will be tested at various sites 
throughout South Africa. The effect of the programme will be 
monitored by the MaMMAS severe acute maternal morbidity 
programme and maternal deaths in South Africa. With these 
programmes, the unit hopes to ensure that patients receive 
adequate basic antenatal care. In the baseline data for 
two sub-districts per province, the proportion of antenatal 
cards that scored above 80% (hence adequate antenatal 
care) was 11%. After the introduction of the programme the 
proportion rose to 47%, a major improvement. In addition, 
the unit has been closely involved in the testing of the Basic 
Antenatal Care Quality Improvement Package (BANC). 
This has exposed some weakness in the training of trainers 
methodology, and the next step is to develop effective 
methods for scaling up interventions like BANC. Integrating 
BANC into other primary health care packages and further 
integration into the district health care model will test this. 
The project on the evaluation of the cardiovascular system 
using echocardiography stemmed from this. The aim of 
this project is to understand the pathophysiology behind 
the cardiovascular changes in women with severe pre-
eclampsia. This arises from the MaMMAS programme, where 
it was found that despite general improvement in outcomes 
with the new strict protocols, the proportion of women with 
severe pre-eclampsia and cardiovascular complications had 
not changed. A better understanding of the pathophysiology 
might help us develop better management protocols. This is 
an ongoing project. 

Prof R Pattinson 
Obstetrics and Gynaecology 
+27 12 373 1003
rcpattin@kalafong.up.ac.za

Breakthrough in the treatment of 
anti-inflammatory reactions

The Department of Pharmacology has proven scientifically 
for the first time in preclinical and clinical studies that humic 
acid possesses anti-inflammatory activity and is safe at 
dosages as high as 60 mg/kg. Two separate clinical trials 
were executed: a trial on patients suffering from hay fever 
and a trial on patients suffering from osteoarthritis of the 
knee. In both cases it has been proven that this product was 
effective in reducing inflammation. Results obtained from 
preclinical studies and from a clinical trial done on patients 
suffering from hay fever were presented at the South Africa 
Pharmacology and Toxicology Congress that took place 
from 2 to 5 October 2007 at Buffelspoort. The studies were 
done on a product derived from a safe brown coal source 
from the Letrobe Valley in Australia, which was formulated as 
potassium humate. Results indicated that humic acid inhibit 
the binding cells, associated with inflammation, to specific 
‘sticky’ molecules on the walls of blood vessels in the vicinity 
of the inflammation reaction. Another interesting finding by 
this team was that humic acid inhibits the activation and/or 
release of certain blood products (for example, cytokines and 
complement) responsible for stimulating and attracting these 
cells to sites where autoimmune and allergic reactions usually 
take place, such as airways and joints. In this way humic acid 
could protect areas of existing inflammation by stopping 
inflammatory cells from reaching affected sites, ‘sticking’ to 

the nearby blood vessels and releasing toxic substances at 
these sites.

Prof CE Medlen
Pharmacology
+27 12 319 2622
connie.medlen@up.ac.za

Hope for women with breast cancer

Researchers in the Department of Physiology report that 
since there is an indication that strict regulation of oestradiol 
metabolism in breast tissue is necessary for homeostasis of 
cell numbers, attempts are being made to develop a novel 
diagnostic tool to predict susceptibility for the development of 
breast cancer. The action mechanism of a synthetic analogue 
of 2-methoxyestradiol is currently being investigated on gene 
expression profiles in vitro. Molecular mechanisms and cell 
signaling events associated with this analogue will enable 
researchers to focus on affected cellular mechanisms and 
contribute to the clarification of, and the extrapolation to 
breast tissue in vivo with possible diagnostic and/or prognostic 
value.

Prof A Joubert 
Physiology
+27 12 319 2246
annie.joubert@up.ac.za

Polyunsaturated fatty acids might 
benefit bone health

During bone remodelling, bone is resorbed by osteoclasts 
and replaced again by osteoblasts through the process 
of bone formation. Clinical trials and in vivo animal studies 
suggest that specific polyunsaturated fatty acids (PUFAs) 
might benefit bone health. As the number of functional 
osteoblasts is important for bone formation, the effects of 
specific PUFAs on in vitro osteoblastic cell proliferation were 
investigated. Morphological studies were conducted to 
determine whether exposure of the cells to these agents 
caused structural damage to the cells, thereby yielding invalid 
results. Results from this study showed that arachidonic acid 
(AA) and docosahexaenoic acid (DHA) both inhibit cell growth 
significantly at high concentrations. The antimitotic effect of 
AA is possibly independent of PGE2 production, as PGE2 per 
se had little effect on proliferation. Further study is required to 
determine whether reduced proliferation due to fatty acids 
could be due to increased differentiation of osteoblasts to 
the mature mineralising osteoblastic phenotype.  

Dr M Coetzee
Physiology
+27 12 319-2445
magdalena.coetzee@up.ac.za



112 Re s e a r c h Re p o r t 2 0 0 7

Fa
c

ul
ty

 o
f H

e
a

lth
 S

c
ie

nc
e

s

Endocrine disrupting chemicals 

Many man-made chemicals occurring in the environment 
are known to interact with the development and functioning 
of endocrine systems in wildlife and humans. These chemicals 
are known as endocrine-disrupting chemicals (EDCs) with 
potentially devastating health effects. The concern over 
persistent bio-accumulative EDCs, their probable bio-
magnification and their synergistic effects has become a 
focus of research with distinct national challenges.  

Several health effects in humans, including sperm quality, 
hypospadias, cryptochidism, testicular and prostate cancer, 
breast cancer, neurological and immunological effects, 
are linked to EDC exposure. In South Africa EDCs do not only 
pose a health risk to the environment and wildlife, but also 
to humans, as South Africa is one of only a few countries still 
using the organochlorine pesticide, DDT, for malaria vector 
control. The limited water resources of South Africa, the rich 
biodiversity, the limited health budget, the likelihood of a 
significant contribution to pollution by industry, the lack of 
waste control, the use of EDCs in households and agriculture, 
together with the need to use DDT for malaria vector control, 
emphasise the need for timely measures to be taken. Studies 
by the University’s School of Health Systems and Public Health 
(SHSPH) indicated EDC contamination of South African waters 
and health effects in different animal species (sentinel 
and laboratory). The schoolresearch focuses on health 
effects associated with DDT exposure, as well as exposure 
to environmentally relevant mixtures of EDCs.  Projects 
include epidemiological studies in Limpopo and studies on 
reproductive toxicology and ecotoxicolgy.

The impact of DDT on male 
reproductive health 

In response to mounting concerns about the influence of 
environmental chemicals on human health, a cross-sectional 
epidemiological study was initiated by Prof Tiaan de Jager and 
his team to specifically investigate the effects of 1,1,1-trichloro-
2,2-bis(4-chlorophenylethane) (DDT) on male reproductive 
health. More than 300 men from Venda in Limpopo, where 
DDT is still sprayed, participated in the project. Semen analyses, 
toxicological target analyses and hormone profiles were 
included. Various sperm parameters were affected and very 
high concentrations of DDT and metabolites were detected 
in the blood serum. The effects of DDT on seminal parameters 
were clear and the project will be extended. DDT was also 
shown to have an effect on the sperm chromatin and DNA. 
In addition to the epidemiological approach, reproductive 
toxicology studies were performed. A general trend towards 
decreased fertility parameters was observed after exposure 
of rats to a mixture of DDT, deltamethrin, nonylphenol and 
phytoestrogens. DDT and deltamethrin at environmentally 
relevant concentrations had negative effects on reproductive 
health, with phytoestrogens in combination with other EDCs 
(including DDT) showing synergistic effects. These studies were 
published in internationally peer-reviewed journals during 
2007 and are used by the national Department of Health and 
the World Health Organization (WHO) in their re-evaluation of 
the use of DDT and will eventually impact on policy. There 
are currently several ongoing projects focusing on DDT and 
health.  Prof Riana Bornman and her team focus on urogenital 
birth defects in newborns and the transfer of chemicals to 
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the unborn baby during pregnancy. Some of the studies 
focus on environmental health and water quality in malaria 
areas where DDT is currently used. These are some of the first 
studies in the world to be conducted in currently DDT-sprayed 
high-risk malaria areas.  Although DDT has been banned for 
international use, countries like South Africa have restricted 
use for malaria vector control. South Africa is a signatory to 
the Stockholm Convention on the Control of Persistent Organic 
Pollutants (POPs),including DDT, and now has the obligation to 
limit and control the release of substances like DDT into the 
environment. The studies provide invaluable data on human 
health effects of people currently exposed to DDT and will 
support the Department of Environmental Affairs and Tourism 
and the national Department of Health in assessing health 
risks.

Development of a toolbox for the 
analysis of estrogenicity in water

The ultimate goal of this research project was to answer the 
question of how one should best measure the total potential 
estrogenic activity in a specific water source. The project 
evaluated and validated mechanism-based bioassays for the 
detection and quantification of estrogenic activity of a variety 
of water matrices, including drinking water, surface water and/
or treated wastewater effluent, and developed a series of 
recommendations for the selection of the most appropriate 
bioassays for a given water source. This was a Global Water 
Research Coalition (GWRC) project in collaboration with the 
Water Research Commission (WRC) and the University of 
Pretoria Water Institute (UPWI).  Prof Tiaan de Jager was the 
project leader and Dr Natalie Aneck-Hahn a project member, 
also involved in the analyses of the different samples. The 
international report was published in 2007 and is the first to 
evaluate the available tests for different estrogenic activity in 
different water samples.  

Prof T de Jager
School of Health Systems and Public Health
+27 12 354 2072     
tiaan.dejager@up.ac.za 
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Total cancer prevention by fruit and 
vegetable consumption 

The researcher received a postdoctoral fellowship from the 
International Agency for Research on Cancer. Preliminary 
results from the 2007 updated data set of the European 
Prospective Investigation into Cancer and Nutrition (EPIC) 
study indicate that total cancer incidence can be reduced 
by the consumption of 40 g of fruit, 40 g of vegetables of 80 
g of fruit and vegetables combined, per day. A significant 
lower risk for total cancer was also observed with a quintile 
increase in total fruit, total vegetables and total fruit and 
vegetable intake. No differences were found for men and 
women. Total cancer cases include those from head and 
neck, lung, stomach, kidney, colorectal, breast, ovarian 
and prostate cancer. The results are based on 31 169 total 
cancer cases among 335 868 female and 142 603 male 
participants from 23 centres in ten countries (France, Italy, 
Spain, the Netherlands, Germany, United Kingdom, Greece, 
Sweden, Denmark and Norway). These results are relevant to 
South Africa. They confirm the health promotion benefits of 
a regular intake of fruit and vegetables in a European study 
population. Currently, it is impossible to say whether the same 
quantity of fruit and vegetable intake will also have benefits in 
a developing country setting, such as South Africa.

Dr J Wichmann
School of Health Systems and Public Health
+27 12 354 1472
janine.wichmann@up.ac.za

Endocrine disrupters affecting 
animals

Prof Riana Bornman was the project leader for a Water 
Research Commission study (K5/1505) on endocrine disrupter 
chemicals (EDCs) and the health risk in an urban nature 
reserve. The multidisciplinary and multi-institutional team 
from the University, the University of Johannesburg, North West 
University and the Council for Scientific and Industrial Research 
(CSIR), as well as partners from Colorado State University, 
integrated chemical and biological assays of various aquatic 
and terrestrial sentinel species for endocrine disruption and 
performed a qualitative scenario-based health risk analysis. 
Various agro- and industrial chemicals were found and 
the estrogenicity was posing a risk to reproduction in fish. 
In sharptooth catfish, Clarias gariepinus, testicular oocytes 
(intersex) were observed, the African clawed frog had a 
skewed sex ratio, and the penile complex in freshwater snails 
was feminised.  Significant signs of testicular toxicity were found 
in eland and striped mouse, similar to those of exposure to 
EDCs. If untreated water from the dams is used for domestic 
purposes, unacceptable health risks for carcinogenicity and 
toxicity could be anticipated. The greatest health concern 
would be if this water is used for the irrigation of vegetables 
with a hypothetical risk of developing cancer calculated to 
be 1 in 1 000. Assuming 80% reduction as a result of going 
through a treatment process, the treated water appears safe 
to use, provided that the process remains functional. 

Prof R Bornman
Urology
+27 12 354 1513
riana.bornman@up.ac.za

Overtraining syndrome

Overtraining Syndrome (OTS) affects athletes of all levels. It is 
marked by decreased performance, often accompanied by 
one or more additional physiological and/or psychological 
symptoms. These may include chronic fatigue, disturbed 
mood states, susceptibility to infections, sleep disturbances, 
persistent muscle soreness, and changes in resting heart 
rate. There are currently no clear guidelines for diagnosis or 
prevention of this debilitating condition. Several hypotheses 
attempt to explain various aspects of OTS, focusing on 
one or two specific symptoms, but all of them fail to give 
an emcompassing view on the problem. The focus of this 
project was to facilitate a holistic, multidisciplinary approach 
to evaluate the many different and interrelated aspects of 
OTS in a group of athletes presenting OTS symptoms. A battery 
of tests was compiled to investigate nearly all known OTS 
symptoms. These included variation in heart rate, diet, mood 
state, performance tests and blood tests (concentrations of 
interleukin 6, cortisol and testosterone). This project is ongoing 
and is attempting to find the best predictive model to 
determine OTS by means of statistical (discriminant) analysis. 
The results of the first three tests showed the following: 

Increased resting heart rate and increased heart rate •	
during a stressor in the OTS group. Changes were also 
found in the autonomic control of the heart during a 
stressor, when compared with a normal athlete group. 
The OTS group rated higher in depression, anger, fatigue •	
and confusion, and lower in vigour. 
The nutritional intake of the OTS group was insufficient to •	
meet their energy demands.

These significant differences found bewteen OTS and non-
OTS athletes stress the importance of a multi-disciplinary 
approach to research OTS in athletes.

Ms R Grant
Sport Medicine
+27 12 362 0727
rina.grant@up.ac.za

Platelet and fibrin fibre preparations

A comparative analysis was designed to explore the 
ultrastructural morphology of fibrin networks derived from 
three different sources of platelets and fibrinogen, ie  
lyophilised platelet-rich plasma, fresh platelet-rich plasma 
and fresh human platelet concentrate. The results showed 
that there was a remarkable ultrastructural similarity between 
the three fibrin clots and it would seem that lyophilised 
platelet-rich plasma can be used successfully in fibrin platelet 
ultrastructural morphology studies. The study of activated 
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platelet fibrin networks may also provide valuable insights 
into the applicability of a topical platelet concentrate clotted 
with thrombin in the treatment of recalcitrant ulceration of the 
skin. Of particular interest was the finding that, irrespective of 
their source, all the fibrin clots showed thick fibrin fibres, as 
well as a well-defined fine fibrin network that appeared to be 
superimposed after the major fibrin network was established. 
An intensive literature search indicates that this phenomenon 
has never been documented.

Platelet aggregates of patients with 
HIV

In this study researchers investigated the morphology of platelet 
aggregates in platelet-rich plasma clotted with thrombin. The 
aim of the study was to compare the morphology of the 
platelet aggregates in platelet-rich plasma clots prepared 
from HIV patients with those of controls without HIV. The results 
showed that shrivelled platelet aggregates with the bleb-like 
protrusion, possibly resulting from cytoplasm and organelles 
bulging through a disrupted membrane, are reminiscent of 
the characteristic apoptotic changes. Changes in platelet 
aggregate morphology may be related to ultrastructural 
damage by the virus or antibody-induced destruction by 
entering through the open canalicular system channels. 
The shrunken apoptotic appearance of the fibrin-bound 
platelet aggregates seems to provide further evidence of the 
devastating cyto-destructive effects of HIV. 

The prothrombotic state in HIV/AIDS-
infected patients

The Department of Surgery recently completed phase I of this 
project and is currently working on phase II. The project was 
launched to account for the observed hypercoagulability 
or the prothrombotic state in HIV-infected patients. These 
include a decline in anticoagulant factors such as protein 
C – and S, antithrombin III and heparin cofactor II, the 
presence of antiphospholipid antibodies, and an increase 
in the procoagulant products of endothelial cell activation.  
Endothelial cell activation does not only lead to enhanced 
expression of procoagulant proteins, but is also related 
to altered functions of various other haemostatic factors 
like Von Wilelbrand factor, PAI and endothelium-derived 
thrombomodulin. It has also been postulated that AIDS itself 
could be a mulfifactorial thrombophilic condition caused 
by the dysfunction of platelets and endothelial cells that 
may be unmasked by protease inhibitor (PI) therapy. Of 
particular interest were the findings of Majluf-Cruz et al of 
Mexico City, who showed that whereas the rate of thrombosis 
in 600 patients during a 42-month study period was 1.52%, 
the thrombosis rate before the advent of protease inhibitor 
therapy was only 0.33% (P<0,001). Their data therefore 
strongly suggested that PI therapy could be a major risk factor 
for inducing venous thrombosis. These findings are strongly 
supported by several other groups. Due to the high incidence 
of thrombotic recurrences and haemorrhagic complications 

while using oral anticoagulants, aspirin was institued as a 
standard measure in AIDS patients with VTE. No thrombotic 
episodes were recorded in patients with recurrent thrombosis 
after antithrombotic monotherapy with acetyl salicylic acid 
was started. In patients experiencing only one thrombotic 
episode, no recurrent thrombotic episodes were recorded 
while the patients were on aspirin. Researchers at the 
Karolinska Institude in Stockholm found that patients receiving 
protease inhibitor therapy showed decreased fibrinolysis and 
increased coagulability, which may represent additional risk 
factors in this patient group – an observation that is reinforced 
by several other leaders in the field. Furthermore, the well-
documented post-operative decline in plasma fibrinolytic 
activity or ‘fibrinolytic shutdown’ has also been shown to be 
a significant contributory factor in the pathogenesis of post-
operative venous thrombo-embolic disease. The school’s 
own findings have also shown that raised alpha-1-antitrypsin 
levels were not only found to be potent inhibitors of plasma 
and neutrophil protease (plasmin and also non-plasmin) 
fibrinolytic activity, but also appeared to be a prominent 
thrombophilic factor in a cohort of patients with ‘idiopathic’ 
venous thrombo-embolism. Based on an extensive 
literature search, it is evident that thrombelastography in 
the evaluation of hypercoagulability in patients with AIDS 
has not been explored before. It would be easy, more cost-
effective and clinically reliable to use the TEG to determine 
the thrombelastographic characteristics of coagulation in 
HIV patients with stage IV desease.  A further objective is to 
investigate which parameter of the TEG correlates with the 
hypercoagulable state. If the TEG can be used to provide 
evidence of a hypercoagulable state, certain guidelines 
can be established regarding thromboprophylaxis in stage 
IV disease. 

Prof JHR Becker
Surgery
+27 12 354 2099/2100
hennie.becker@up.ac.za
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Message from the Dean
The Faculty of Humanities shares the view that teaching and 
research are inseparable and that each must feed off the 
other. Therefore – and in line with the University of Pretoria 
strategic plan – we expect all academic staff to engage 
in research activities, and to aim at achieving the research 
excellence that is expected by the University.

The faculty aims to produce research that is both locally 
relevant and internationally competitive. This is also in line with 
University of Pretoria’s policy. In addition, the faculty endeavours 
to produce research that goes beyond relevance to achieve 
impact, both at home and abroad.

Research is often a collaborative endeavour. The faculty 
acknowledges this, and encourages cooperation and 
collaboration both in the faculty itself and the UP community 
as a whole (for example, across departmental and faculty 
boundaries), as well as with the wider scholarly community 
at home and abroad. We regard international collaboration 
not merely as a means of stimulating research, but also as 
a means of establishing broad benchmarks and a higher 
degree of competitiveness.

A new and fresh dimension in the faculty’s vision of research 
is the decision to also place a high value on creative outputs. 
The Faculty of Humanities acknowledges that a substantial 
proportion of its staff is involved in creative work, which includes 
fields such as acting, writing, playing a musical instrument, 
conducting, composing, painting, drawing and the like.    

Creative work is thus accepted per se as potentially equivalent 
to research. Since 2007, the faculty has embarked specifically 
on developing creative writing in terms of both formal and 
informal teaching, as well as the promotion of creative writing 
as such.

The faculty also believes that it has a responsibility to invest in 
future researchers. It attempts to increase the number and 
quality of postgraduate students. Post graduate teaching, as 
well as publication from post-graduate studies, has become 
a major focus.

The faculty also guides younger, less experienced staff 
members in developing their research. Research days are 
organised to encourage, stimulate and promote research. 
The faculty research committee, research ethics committee, 
as well as the postgraduate committee, all play a major 
role in supporting an increase in quality research, as do 
departmental research committees.

Prof Marie Muller, Dean

Research highlights

Early Christianity and the economy 
in Antiquity: implications for 
present-day societies
 
Early Christianity and the ancient economy is an international, 
interdisciplinary project involving ancient historians, classicists, 
New Testament scholars, church historians, patristic experts, 
scholars of Late Antiquity, as well as scholars of the different 
relevant aspects of present-day societies. The project seeks 
to delineate the relationship between early Christianity and 
the ancient economy, focusing on the period from Jesus to 
Justinian and taking into consideration the broader period 
of Hellenism and the Roman Empire, demonstrating both 
similarities and differences in attitudes, approaches to 
problems, and attempted solutions. Religion plays a role 
in all countries and inevitably in their economies. Religion 
contributes to the general economy at both the institutional 
and the personal level. At the institutional level, for example, 
religious groups may operate hospitals, medical clinics, 
orphanages, homes for the elderly and youth camps, and 
they may provide countless other social services. At the 
personal level, the members of various religious bodies, like 
other residents in a country, contribute to the economy in 
countless ways, not only by the goods that they produce and 
consume, but also by the funds that they give to charities, 
political campaigns, professional organisations, and by the 
way they respond to economic challenges, and the like. The 
school believes that the results of the research project, though 
focused on early Christianity, will have important implications 
for present-day South Africa and its economic development. 

Faculty of Humanities
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This project has already been accepted as a programme 
unit by two international professional societies.

Prof H Stander
Ancient Languages
+27 12 420 2691
hennie.stander@up.ac.za

Injuries sustained by female 
infantry trainees during basic 
training

The aim of this research project was to understand the 
causative factors and the mechanisms by which they 
interact in order to prevent stress fractures in female infantry 
trainees in future. Both extrinsic and intrinsic factors were 
investigated. The potential extrinsic risk factors investigated 
included the training block programme and the physical 
training programme. The former showed that intense training 
was carried out from 08:00 to 16:25 for a period of 12 weeks 
and that the majority of the 56 periods of drill occurred in 
the first four weeks of training. Three physical training (PT) 
periods of forty minutes were conducted weekly, as well as 
one period weekly at the swimming pool. Additionally, mixed 
training of male and female recruits took place, thus forcing 
female infantry trainees to increase their stride length during 
drill. The intrinsic factors were also investigated. Here the 
body composition, muscle strength and skeletal alignment 
were a concern. The female infantry trainees had a mean 
percentage of body fat of 31.1% and a mean waist-hip ratio 
that was lower than the age-related mean. Both the mean 
quadriceps muscle strength and the mean hamstring muscle 
strength were below the gender-related norm. In both limbs, 
the Q-angle – a physical measurement of the angle formed 
by lines representing the pull of the quadriceps muscles 
and the axis of the patellar tendon – of the female infantry 
trainees was larger than the acceptable norm. In conclusion, 
the following four interventions should be revisited to reduce 
the risk of stress fractures in female infantry trainees: the mixed 
training of male and female recruits, ensuring that short recruits 
are placed in the front part of the squad during drill, ensuring 
that a scientifically based physical training programme is 
followed, and implementing preselection, where intrinsic risk 
factors are identified.

Training South African correctional 
services personnel

The aim of this six-month study was to compare the 
implications of a stress management exercise programme 
on psychophysiological and biochemical parameters, 
psychological stress levels, medical care costs and 
work absenteeism on 131 members of the South African 
Department of Correctional Services, who volunteered for 
the study. Group A followed an individualised cardiovascular 
and circuit training programme for fifty minutes long, three 
times per week and one psychological progressive muscular 
relaxation session per week. Group B only received one 
psychological progressive muscular relaxation session per 
week. The control group continued with their daily activities. 

Group A showed significant favourable changes in body 
mass, percentage body fat, bent knee sit-ups, trunk flexibility, 
physical work capacity, resting diastolic and systolic blood 
pressure, triglycerides and low-density lipoprotein concentrates 
(LDL-C) and uric acid levels, as well as reduced psychological 
stress levels, medical care costs (54,73%) and absenteeism 
(54,24%). Group B had a significant reduction in trunk flexibility, 
physical work capacity, total sources and total symptoms of 
stress and an increase in LDL-C. The control group showed 
significant increases in body mass, percentage body fat, 
systolic blood pressure, TC, fasting glucose levels, total 
sources of stress and absenteeism with significant decreases 
in physical work capacity and vulnerability to stress. Results 
suggest that a stress management exercise programme for 
personnel of the South African Department of Correctional 
Services can make a valuable contribution to the reduction 
of psychological stress levels, medical care costs, work 
absenteeism and improvement of their health profile.

Prof PE Krüger 
Biokinetics, Sport and Leisure Sciences
+ 27 12 420 6032
ernst.kruger@up.ac.za

Mrs P Wood  
Biokinetics, Sport and Leisure Sciences
+ 27 12 420 6046
paola.wood@up.ac.za

Survey of early hearing loss 
detection and intervention services 
in South Africa

The aim of this project is to determine the status of early 
detection of hearing loss and intervention services in the public 
health care sector of South Africa. Early detection of hearing 
loss within the first three months of life provides a window of 
opportunity for implementation of early intervention. The earlier 
intervention commences the better the chances for these 
children to develop speech and language comparable to 
their hearing peers. Unfortunately there is a dearth of such 
services in South Africa and currently there is no information 
regarding the availability of early detection and intervention 
services for infant hearing loss. Subsequently, a national survey 
was initiated to determine the current status of newborn and 
infant hearing screening systems in public sector hospitals 
throughout South Africa by means of a descriptive survey. 
Data on current screening practices and protocols, as well 
as available resources, was gathered by means of a self-
administered postal questionnaire. The questionnaire was 
sent to speech therapy and audiology departments in public 
sector hospitals throughout South Africa. Preliminary enquiries 
revealed that there are approximately 90 public health 
care hospitals in South Africa that have speech therapy and 
audiology departments, but there are very few systematic 
screening programmes in place. The major challenges 
thus far reported are staff shortages and lack of necessary 
equipment. The findings of this study will make a valuable 
contribution to the field of early hearing loss detection and 
intervention by providing an indication of the current status 
of such services in South Africa. This information serves as a 
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baseline for the development and structuring of early hearing 
detection and intervention services as a priority in the public 
healthcare sector. 

Dr D Swanepoel 
Communication Pathology
+27 12 420 2304
dewet.swanepoel@up.ac.za

The motor complexity of second-
language speech production

The aims of this study were to determine if second-language 
speech production will differentiate between normal speaking 
adults and adult speakers with speech level neurogenic 
disorders due to acquired brain damage and also between 
two subgroups with speech level neurogenic disorders. The 
two subgroups were speakers with apraxia of speech, a motor 
planning disorder, and speakers with phonemic paraphasias, 
a phonological planning disorder. Although the underlying 
problems in these two populations seem quite distinct, the 
overlap of some features complicates the differentiation 
between these disorders. The effect of first-language (L1) 
speech production versus second-language (L2) speech 
production on vowel duration, utterance duration, utterance 
onset duration and voice onset time were determined with 
acoustic analyses. Five normal speaking participants, three 
participants with apraxia of speech and three participants 
with phonemic paraphasias took part in the study. The three 
participants with apraxia of speech and two with phonemic 
paraphasias seemed to be influenced by speaking in L2 to a 

Humanities building

greater extent than the normal speakers and one participant 
with phonemic paraphasias. The results of the study, 
conducted in partnership with Dr Karen Theron, confirmed 
that L2 speech production is more complex than L1 speech 
production and also that all speakers with apraxia of speech 
exhibit a motor-based problem. On the other hand, not all 
speakers with phonemic paraphasias show greater difficulty 
with L2 speech production than normal speakers do. This 
result argues against a motor-based problem in all speakers 
with phonemic paraphasias.

Acquired dysarthria in the context of 
the four-level framework of speech 
sensorimotor control 

The four-level framework of speech sensorimotor control 
(Van der Merwe, 1997) complicates the traditional view 
of dysarthria – a collective term for a group of neurologic 
speech disorders – as a purely motor execution disorder. 
According to this model, hypokinetic, hyperkinetic and 
ataxic dysarthria are programming execution dysarthrias, 
while flaccid dysarthria is the only pure execution dysarthria. 
Acoustic and physiological investigations have suggested 
that in communicatively impaired individuals, disruptions in 
temporal control reflect a disrupted motor control system. 
This study aimed to differentiate programming execution 
dysarthria from execution dysarthria by examining variability of 
the temporal control of speech. Temporal aspects of speech 
include voice onset time, vowel duration, vowel steady state 
duration and vowel formant transition duration. Six participants 
and five paired control participants repeated 15 stimulus 
words ten times. Voice onset time, vowel duration, vowel 
steady state duration and vowel formant transition duration 
were measured acoustically. The coefficient of variation of 
the temporal parameters, and the correlation coefficient 
between the durational parameters were calculated and 
analysed using descriptive statistics. The coefficient of 
variation revealed that the speakers with dysarthria were 
more variable than the control speakers. All participants, 
except those with flaccid dysarthria, showed similar trends in 
intra-subject variability. Those with flaccid dysarthria exhibited 
greater intra-subject variability of voice onset time than of 
the durational parameters. The correlation analysis did not 
reveal differences between dysarthria types, or between the 
dysarthric speakers and the controls.  Differences in the trends 
in variability may support the hypothesis that the nature and 
level of breakdown in programming execution dysarthria 
differ from the nature and level of breakdown in execution 
dysarthria. Further research in this field is necessary. This study 
was published in the South African Journal of Communication 
Disorders in 2007. 

Prof A van der Merwe
Communication Pathology
+27 12 420 2357
anita.vandermerwe@up.ac.za

Ms A Stipinovich 
Communication Pathology
+27 12 420 2357
alex.stipinovich@up.ac.za
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Gender and Christian churches in 
Africa

The project brought together a dozen historians and 
anthropologists from Africa, Europe, and the United States 
of America (USA) for a workshop at the Institute for African 
Studies at the University of Leipzig from 5 - 6 January 2007. 
The aim was to exchange research experience on the role 
of religion in the shaping of gender identities in transcultural 
encounters. Case studies from all over the African continent 
were presented, although the workshop eventually had a 
strong southern African focus. The practical outcome was 
to work towards a special edition of the German academic 
journal Comparativ. This volume, which has been edited by 
workshop convener Prof Adam Jones, will appear in the first 
half of 2008 and will include seven articles. With the research 
findings to be published in the special volume of Comparativ, 
the participants hope to challenge the tendency in existing 
scholarship to write about places of worship without taking into 
consideration the different meanings they have for men and 
women. The articles illustrate that assumptions about men 
and women’s ‘place in the church’ cannot be separated 
from perceptions about their ‘place in the home’ and their 
‘place in the world’.  Papers focusing on British Anglican, 
German Lutheran and Nazareth Baptist (Shembe) case studies 
concurred that Christian women in South Africa from both the 
missionary and the independent church traditions struggle for 
recognition in the church history determining the identity of 
their church communities. The omission of the role of powerful 
women from the histories that churches tell about themselves 
is characteristic of a broad tendency of male domination 
in African independent churches, as well as denominations 
with former missionary links. Women do, however, respond to 
such silencing, asserting themselves in positions customarily 
allocated to men and even resourcefully creating new roles 
for themselves. The workshop and the forthcoming publication 
provided an opportunity to write this female action into the 
historical record. In this regard the project strongly linked up 
with the continual focus in the training programmes and 
research seminars of the University’s Institute for Women’s 
and Gender Studies on the significant links between religion, 
gender and power. With a focus on the configuration and 
reconfiguration of religious spaces, a new perspective was 
obtained on the effect of female religious activity in the wider 
social and political sphere. In twentieth-century South Africa, 
it created one of a very few spaces in which at least some 
women could meet across racial divides.

Prof L Kriel
Historical and Heritage Studies
+27 12 420 2664
lize.kriel@up.ac.za

The war diary of Johanna Brandt

The War Diary of Johanna Brandt is an edited and annotated 
source publication by Dr Jackie Grobler. Johanna Brandt (née 
Van Warmelo) lived in Pretoria in the South African Republic 
(Transvaal) throughout the Anglo-Boer War of 1899 to 1902, 
and kept a day-to-day diary for most of this time. Since her 
family was well-connected, she met with and wrote about 
literally hundreds of people with whom she had interaction 

in this period. In 1901, she spent almost three months in the 
concentration camp in Irene where she worked as a volunteer 
nurse. She daily met scores of concentration camp inmates 
and experienced in an intimate way their woes and suffering. 
After her return to the family home in Sunnyside, where she 
lived with her mother, the two ladies became involved in a 
spy ring of the Boers. At that time she fell in love over the 
mail and became engaged to Louis Brandt, who lived in 
the Netherlands, and who she eventually married after the 
war. She wrote about both her activities in the spy ring and 
about her love affair in two additional diaries that she called 
her secret diary and her love diary. In the writing she reveals 
her innermost thoughts on the events she witnessed and the 
ravages of war. Towards the end of the war, the impact of the 
trauma became too much for her and she left Pretoria for the 
Netherlands without witnessing the final defeat of her people. 
The War Diary of Johanna Brandt contains all three diaries. 
None have been published before. After an introduction 
containing biographical information on Johanna Brandt, Dr 
Grobler thoroughly annotated the diary itself. This is done by 
means of footnotes that contain information on the individuals 
to whom the diarist refers, events that she witnessed or heard 
about, places mentioned in the text and evidence on these 
people and occurrences. The researcher had to consult a 
massive number and variety of sources, including books, 
articles, newspaper reports, archival records and web pages 
to gather information on often obscure individuals such as 
concentration camp victims and Boer spies. The end result 
is that an invaluable source, especially on social aspects 
of the Anglo-Boer War, is made available and accessible 
to subject specialists in history, including military, gender 
and social historians, as well as to the informed public. The 
publication makes a significant contribution to South African 
historiography. 

Dr J Grobler
Historical and Heritage Studies
+27 12 420 2663
jackie.grobler@up.ac.za

Language and politics in the 
philosophy of Emmanuel Lévinas

Phenomenology is one of the most important and influential 
movements of twentieth-century philosophy. One of the most 
significant younger representatives of phenomenology is the 
French philosopher Emmanuel Lévinas. His work on ethics, 
which has already had an enormous influence on thought 
in the humanities all over the world, deserves thorough 
investigation and critical evaluation. The aim of this project 
was to develop a reliable, but innovative interpretation of 
the work of Lévinas. The apparently secondary themes of 
meaning and politics have been used to demonstrate how 
the author’s thought works, but also to submit this thought 
to penetrating questioning. Human sociality is situated in 
the field of tension between the totalitarian tendency of 
political interaction and the incessant appeal to increasing 
responsibility made by the other on the subject. Ethics should 
be understood from its linguistic nature, and particularly as 
interference in politics. The ethical impacts on the political in 
the form of justice. Lévinas’s philosophy should be understood 
as an intervention in the normal flow of politics, as well as a 
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plea for such interventions in the name of justice.

Dr E Wolff
Philosophy
+27 12 804 5892
ernst.wolff@up.ac.za

The contemporary sublime of 
extremes and popular visual culture 
in South Africa
 
The main aim of this research project is to explore the 
ways in which the discourse of the sublime, as modern 
aesthetic category, has mutated and morphed into the 
post-modern contemporary visual culture of extremes, for 
example, extreme sports, extreme adventures and extreme 
entertainment. An ongoing aim of the research is to establish 
the characteristics of a uniquely South African interpretation 
of the sublime and the extreme. It is argued that the culture 
of extremes spectacularly manifests in the contemporary 
obsession with immediacy and immersion, the ecstasy of 
speed, as well as in the shrinking ‘natural’ landscape into 
techno culture. The research followed along the lines of 
a phenomenological and hermeneutical investigation, 
enquiring into the ontological status of the contemporary 
sublime of extremes. As such, it critically and pervasively 
engaged with visual, literary and theoretical texts dealing with 
the contemporary sublime. The research explored popular 
visual culture, specifically magazines, advertisements, 
billboards, television and film. Through the careful selection 
of visual examples, the phenomenon of the contemporary 
sublime of extremes could be examined and contextualised in 
the broader hermeneutical framework of the visual depiction 
of the sublime. It was established that the drive towards the 
contemporary sublime of extremes manifests uniquely in the 
following popular cultural phenomena: 

Immediacy and immersion: The healthy distance — •	
between the ominous object and petrified subject — 
called for in the modern sublime now implodes in the 
extreme experience. Proximity to the sublime now entails 
full-bodied immersion. As part of the experience culture, 
the closer the subject moves to the sublime, the more 
it is deemed as an authentic extreme experience. An 
example of this phenomenon can be found in the 
uniquely South African extreme activity of ‘kloofing’, akin 
to canyoneering, which requires the subject to plunge 
into the danger; forcing self and object of terror to 
momentarily become one. The Afrikaans term ‘kloofing’ 
refers to a hiking trip that follows along a river gorge and 
involves jumping from ‘klowe’ (cliffs) and waterfalls as high 
as 23 metres, for example, the ‘Suicide Gorge’ in South 
Africa. The threat and harm posed, however, need to be 
real or truthful in effect, thus, the term ‘extreme sports’ 
or ‘adventures’ and hence, extreme reality television. In 
fact, extreme sports are defined by the fact that there 
is a real chance of injury or even death. Therefore, the 
element of danger is absolutely definitive of extreme 
sports.

The Soccajasco kids

The ecstasy of speed: As part of the accelerated pace, •	
extreme events are collected and accumulated to 
be experienced at an accelerated pace so as not to 
stand the risk of reducing their impact. In the experience, 
economy consumption is accelerated. In the context of 
the adventure tourist, it is no longer important that she/
he jumps from a crane in San Francisco or a bridge in 
Africa, it is only the accelerated pace at which these 
extreme events occur that matters. 

Without the looming element of real danger, the activity 
cannot be advertised or promoted as being extreme at all. 
Accordingly, newer and more risky activities constantly need 
to be invented to keep the adrenalin flowing. Bungee jumping 
is an excellent example of an extreme sport dating from the 
1970s that is now considered ‘older’ and less dangerous, 
especially when compared to the once banned and more 
challenging activity of BASE jumping, which is considered to 
be the most dangerous extreme sport. It is estimated that at 
least one person per year dies while partaking in it. According 
to Michael Dean, author of Extreme Sports (2001) “BASE is 
an acronym for Building, Antenna, Span, and Earth. These 
describe the fixed objects that one can parachute from. 
When it comes to buildings, unfinished high-rise buildings are 
popular, as are famous buildings, like the Empire State Building 
in New York City. Antennas are a favourite because they are 
easy to get to. Span includes bridges like the Golden Gate 
Bridge in San Francisco. Earth has some pretty high mountains, 
such as El Capitan in Yosemite National Park, where the sport 
started in 1978”. Originally, the extreme activity of ‘Le Parkour’ 
or obstacle-coursing, described by David Belle, ‘founder’ of 
Le Parkour, as finding new and often dangerous building – is 
identified as an interesting prospect for further research. Le 
Parkour fits perfectly with the hypothesis already put forward 
by this research, namely the sublime as discourse figures 
or leitmotiv in the representation and mediation of these 
extreme events.

Dr A du Preez
Visual Arts
+27 12 420 3755
amanda.dupreez@up.ac.za
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Prof Christof Heyns, Dean

Message from the Dean
The Faculty of Law of the University of Pretoria promotes the role 
and rule of law in society, inter alia through its research. There 
is a strong focus on contributing towards the development 
of all aspects of South African law. Increasing attention is 
also being paid by the faculty to the law of Africa, and to 
international and comparative law worldwide.

An outstanding feature of the year under review has been 
the publication of a large number of leading textbooks on 
a diverse range of legal topics by academics in the faculty. 
This includes seminal works on medical law, local government 
law, criminal procedure, human rights in Africa, company law 
and the initial version of a permanent volume on child law. In 
addition to labour law, the seminal constitutional law of South 
Africa is nearing completion of the second edition.

Academic articles were published in a wide range of local 
and international journals. Research by staff members was 
cited as authority by courts at all levels of the judicial hierarchy. 
The Law of Africa Collection in the Oliver Tambo Library of the 
faculty was once again used by the Pan-African Parliament, 
and the results of research done in the faculty culminated 
in the presentation of a draft model law on HIV/AIDS at a 
meeting of SADC legislators in Arusha, Tanzania.

The large number of regular publications emanating from 
the faculty all saw new editions. De Jure, the African Human 
Rights Law Journal, the African Human Rights Law Reports and 
the Journal of Contemporary Roman-Dutch Law – published 
under the auspices of faculty members – constituted a 
significant part of the new legal material published during the 
last year in South Africa.

A unique feature of the Faculty of Law is the fact that it is 
probably the only law faculty in the world, and certainly the 
only faculty in the country, with its own publishing house. During 

the last year, the Pretoria University Law Press (PULP) published 
internationally authored books on medical law, human rights 
and jurisprudence. Thanks to donors such as the Open Society, 
PULP’s ‘bestseller’, a collection of legal materials of the African 
Union dealing with human rights (also translated into French, 
Arabic and Portuguese), was distributed in large numbers to 
universities across the African continent to be used in legal 
courses.

In order to address concerns shared with those responsible for 
academic law journals in general in the country, the faculty 
initiated and hosted a meeting of the editors of law journals 
nationwide, which resulted in the formation of an Editors 
Forum for Law Journals.

A number of strategies were implemented in the faculty to 
promote not only the quality and quantity, but also the impact 
of the research done here. Regular departmental discussion 
groups were introduced in those departments where they 
had not been established before, where ongoing research by 
members of the different departments could be discussed.

The chief law librarian developed a system to trace the 
impact of research conducted by the faculty in the South 
African courts and in local, and international academic 
journals. Faculty funding was also made available to distribute 
copies of books published by faculty members to leading 
international authorities in the different fields covered.

This overview would not be complete without recognising 
the singular contribution made to the research tradition of 
the Faculty of Law by our colleague, Hans Visser, who sadly 
passed away in July.

As for the future, the challenges will be to increase the quality, 
quantity and impact of our research, not only in South Africa, 
but also abroad. There is strong worldwide interest in the legal 
system of South Africa, and the faculty is well placed to seize 
this opportunity to contribute to greater internationalisation.

Research highlights

Addressing harm: the role of victim 
impact statements

A study of evidence presented during the sentencing process 
in child sexual abuse cases revealed that victims, especially in 
the case of boys, often become perpetrators of sexual offences 
themselves in order to regain a sense of power. In the case of 
girls, they often end up in other abusive relationships. Despite 
the fact that there is a new focus on the victim, counselling 
services to victims are either nonexistent, are offered in an 
inconsistent way, or are not readily accessible. Recent case 
studies indicate that when the judicial officer is educated via 

Faculty of Law
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a well-prepared victim impact statement about the harm 
caused by rape or indecent assault of children, the court has 
sanctioned counselling. This enabled the behavioural scientist 
involved to arrange counselling for the child. It was thus 
found that judicial officers open to therapeutic jurisprudence 
principles can play a vital role to address victims’ harm and 
contribute to curbing the long-lasting effects of child sexual 
abuse. Regrettably, this mainly applies to well-resourced 
urban areas and their role is therefore limited.

Judicial perceptions about harm in 
cases of rape and indecent assault 
against children

An examination of the perceptions of the courts with regard to 
rape, and particularly indecent assault, shows that the courts 
have very little knowledge of the real nature of the impact 
of sexual offences on children. This lack of knowledge plays 
an important role in the evaluation of victims and contributes 
to inaccurate grading of the seriousness of offences, based 
on underlying, incorrect perceptions. It was further found that 
impact reports were presented in an arbitrary and haphazard 
manner. These findings thus emphasise the importance of the 
presentation of impact evidence in all cases of child sexual 
abuse.

Recognising the victim in the 
sentencing phase

The Victims’ Charter provides the most recent platform for the 
formal introduction of victim impact statements in court. The 
underlying rationale for the use of victim impact statements, 
as well as their contents, opinion as to sentence, the 
responsibility for those, forms and guidelines and evidentiary 
aspects, was investigated. It was found that the main aim 
of information regarding the full impact of the crime on the 
victim is to enable the presiding officer to follow a balanced 
approach to sentencing and to assist the court in applying 
the principle of proportionality during that phase of a criminal 
trial.

Prof IA van der Merwe 
Procedural Law
+27 12 420 3198
annette.vandermerwe@up.ac.za

International partnerships in support 
of African Peer Review Mechanism 
(APRM) implementation 

This research paper was presented by the author for discussion 
by the United Nations (UN) Expert Group Meeting on the APRM 
that took place from 15 to 17 November in New York, USA. 
The objective of the research is to conduct an audit of the 
implementation of the APRM, particularly, but not only in the 
five peered countries, Ghana, Rwanda, Kenya, South Africa 
and Algeria. As part of an effort to promote international 
partnerships, the UN requested Prof M Hansungule to conduct 
the research focusing mostly on promoting an understanding 

of the concept of the APRM in the overall concept of 
democratisation of African society and particularly to bring out 
lessons learnt and experiences from the peer review processes 
already conducted. Interesting findings include the fact that 
the rate of implementation of the action plans endorsed by 
peers in the reports of Ghana, Rwanda and Kenya – the first 
three countries to undergo the process – is below five percent. 
Of the three countries, Ghana – the maiden country to be 
peered – heads the list with roughly twenty percent of its plan 
implemented or being implemented. Simultaneously, donor 
response to the action plans has been low, lying below the 
five percent mark. Private sector support for the action plans 
in these countries was also low.

African Guide to International 
Criminal Justice

This is a survey and analytical examination of the principles 
of sentencing in international criminal justice, with particular 
reference to the International Criminal Court (ICC). Some of 
the key findings include recent interest by African states in 
post-conflict situations, resorting to traditional justice systems, 
including sentencing as an alternative to the Western justice 
systems or classical prison sentences. At least Rwanda, through 
GACACA traditional justice, is applying modified traditional 
justice in respect of genocide suspects and Uganda has just 
announced its intention to apply the Acholi justice system. 
Putland, former northern Somalia, and Somaliland are also 
using traditional justice, including sentencing. On the other 
hand, classical international criminal justice at the ICC and ad 
hoc tribunals are still using ordinary sentencing mechanisms. 
An important finding in this respect is that though victims are 
generally satisfied with a conviction of an accused under 
classical justice, most do not understand why the sentence 
under UN-backed tribunals and the ICC does not include 
the death penalty. There was little effort to make people 
understand why the UN-backed justice does not entertain the 
death penalty. At the same time, ordinary people, unlike the 
regimes, do not easily accept the non-sanction traditional 
sentencing or methods of punishment even under the guise 
of reconciliation.

Analysis of the NGO Bill

The research was conducted at the request of the Zambian 
non-governmental organisation (NGO) Women for Change 
(WfC). WfC is a human rights organisation that specialises in 
promoting women’s rights in Zambia. It requested a research-
based analysis of the bill government in Zambia, introduced 
in the middle of the year to determine the extent to which it 
(bill) increases or decreases the scope for the operations of 
NGOs, both locally and foreign, in the country. Some of the 
findings include the following: 

Government intends, through the bill that has since been •	
enacted into law, to exercise control over the existence 
and activities of NGOs. 
Only two percent of NGOs viewed to be sympathetic to •	
government, were consulted on the bill. 
At the same time, government lacks the minimum •	
capacity to enforce the new or previous law on NGOs. 
Nearly a hundred percent of Zambian NGOs depend on •	
foreign sources of funding to operate. 
The bill seeks to force NGOs to disclose their sources of •	
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funding to government and submit their programmes of 
action to government for prior approval. It also defines 
specific areas that NGOs may engage in.

Prof M Hansungule
Centre for Human Rights
+27 12 420 4532
michelo.hansungule@up.ac.za

State compliance with the 
recommendations of the African 
Commission on Human and 
People’s Rights

A doctoral student in the Centre of Human Rights, Lirette Louw, 
and her supervisor, Prof Frans Viljoen, undertook a research 
project entitled State compliance with the recommendations 
of the African Commission on Human and People’s Rights 
(1993 – 2004). The project focused on the direct effect of 
the most recent of the three regional human rights systems, 
which was established when the African Charter on Human 
and Peoples’ Rights entered into force in 1986. The African 
charter called for the establishment of compliance with the 
Charter’s norms. As the drafters considered that Africa was 
not ready for a supranational judicial institution at the time, 
the African Commission was established as a quasi-judicial 
supervisory body. Under the African Charter, the findings of 
the African Commission are not legally binding. From 1987 
until mid-2003, the African Commission completed 122 
communications. Of these, 63 were declared inadmissible, 
another five were settled amicably and eight were withdrawn. 
The commission found violations by state parties in 44 of the 
remaining 46 admissible communications. Commentators 
on the African regional human rights system have often cited 
its absence of ‘teeth’ when it comes to the enforcement 
mechanisms provided for in the African Charter. It is against 
this background that a study was undertaken to determine the 
status of state compliance with the recommendations of the 
African Commission. This research shows that the attempt to 
chart compliance scientifically is fraught with methodological 
difficulties. The most important of these is the commission’s 
failure to enunciate clear and specific remedies, leaving 
an unreliable yardstick for measuring compliance. The 
researchers’ analysis of non-compliance suggests that 
the most important factors predictive of compliance are 
political, rather than legal. The only factor relating to the 
treaty body itself, showing a link to improved compliance, is its 
follow-up activities. In a significant development subsequent 
to the completion of this project, the commission, in 2006, 
adopted a resolution in which it unequivocally called on 
state parties to the African Charter to “respect without 
delay the recommendations of the commission,” and to 
report on compliance within 90 days of being notified of 
decisions against them. Findings also place in doubt views 
that the African Court will bring about an improvement 
in state compliance, as the mere fact that the court will 
provide legally binding and specific remedies and better 
formulated judgments will not in itself guarantee improved 
state compliance. The advent of the court may coincide with 
a gradual hardening of human rights commitments and lead 
to improved human rights adherence, but it would then be 

on the strength of a stronger domestic and regional political 
commitment, increased publicity and greater involvement of 
civil society. When the African Union (AU) Constitutive Act was 
adopted in 2000, the AU replaced the Organisation of African 
Unity (OAU) as the regional political body. The new institution 
addressed some of the weaknesses that had marked the OAU. 
The AU Constitutive Act includes the protection of human and 
peoples’ rights among its objectives and founding principles. 
It seems that some of the problems associated with the weak 
regional political platform of the OAU have been addressed 
by its transformation into the AU. However, some instances of 
non-compliance have been registered since 2000, after the 
AU was established. Whether the AU will develop a practice 
of taking action on the basis of the theoretical possibilities 
mentioned above, will have to be seen.

Prof F Viljoen
Legal History, Comparative Law and 
Jurisprudence
+27 12 420 2374
frans.viljoen@up.ac.za

The National Credit Act: new 
parameters for the granting of 
credit in South Africa

The National Credit Act, which came into effect on 1 June 
2007, governs the granting and management of credit by all 
credit providers, including micro-lenders, banks and retailers. 
The act was introduced to reduce reckless credit behaviour 
(by credit providers and consumers) and over-indebtedness 
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in South Africa.There are certain requirements that credit 
providers need to meet. This includes greater disclosure on 
the cost of credit, regulation of advertising and marketing 
at home or the workplace, prohibition of unlawful terms, 
conditions or clauses, and prohibition of negative option 
marketing and automatic credit increases. In terms of the act, 
there is much greater focus on the affordability assessment in 
respect of the proposed loan, as there are serious sanctions 
in the event of reckless lending. It is therefore critical that 
one fully discloses one’s financial obligations and income 
(the onus is on the client to give full disclosure). Researchers 
in the Department of Mercantile Law studied the act and 
found that it not only introduces extensive changes to the 
South African consumer credit law, but that participants in the 
South African consumer credit market will have to review their 
credit practices and documentation to ensure compliance 
with the act. Moreover, the act sets out new parameters for 
the granting of credit as credit providers will in future have to 
assess a consumer’s credit-worthiness before granting credit. 
It is pointed out that the act applies to a far greater number 
of contracts than its predecessors, and consequently a large 
group of consumers, including low-income consumers, will 
enjoy the protection afforded by the act. They also submit 
that the act will result in improved consumer protection, 
especially in certain areas where protection of the consumer 
was lacking. However, they suggest that the success of the 
act, in practice, will depend on its effective enforcement 
thereof and on consumer education. On the negative side, 
they are of the opinion that the act perhaps strives to over-
regulate the consumer industry.

Prof M Roestoff
Mercantile Law
+27 12 420 3359
melanie.roestoff@up.ac.za

Practical and comparative aspects 
of the cancellation of instalment 
agreements in terms of the 
National Credit (Act 34 of 2005)

Researchers in the Department of Mercantile Law also 
investigated the application of the National Credit Act by 
contrasting the provisions of the act regarding the cancellation 
of instalment agreements with the corresponding provisions 
of the act’s predecessor, the Credit Agreements Act (Act 75 
of 1980). Although the new act is silent with regard to interim 
interdicts and attachments, they submit that such relief can be 
applied for under certain circumstances. They further submit 
that the conditions prescribed by the act, under which a court 
may not determine a debt enforcement procedure, may 
cause difficulty in practice. They conclude that it will become 

the duty of the parties to provide the required information 
to the court, but the act is silent on the procedure to be 
followed in this regard. Their final submission is that the act 
affords equal protection to consumers regarding the exercise 
of their contractual rights by a credit provider to cancel a 
credit agreement in the event of breach of contract by the 
consumer. However, the provisions in the act that deal with 
this aspect are to some extent less clear than the repealed 
provisions and judicial interpretation thereof will have to be 
awaited.

Mr S Renke
Mercantile Law
+27 12 420 2346
stefan.renke@up.ac.za 

Fair trial rights, freedom of the 
press, the principle of ‘open justice’ 
and the power of the Supreme 
Court of Appeal to regulate its own 
process

In South African Broadcasting Corporation (SABC) Ltd v the 
National Director of Public Prosecutions and Others 2007 
(2) BCLR 167, the following constitutional issues were raised 
before the Constitutional Court: the nature of the right to a 
fair trial in the context of a criminal appeal, the ambit of the 
right to freedom of expression of the press and to receive 
information in terms of section 16 of the Constitution, 1996, 
with specific regard to the media’s role to inform the public 
about the legal system, the existence and role of the ‘principle 
of open justice’, and the power of the Supreme Court of 
Appeal to regulate its own proceedings under section 173 
of the Constitution, 1996. Prof WP de Villiers expressed many 
concerns, inter alia the fact that the Constitutional Court 
relied on section 35(3) of the Constitution to hold that it was 
the constitutional responsibility of the Court of Appeal to 
ensure that the applicants in the appeal were treated fairly. 
Section 35(3) bestows on an accused person the right to a 
fair trial, which includes specific enumerated rights. A person 
convicted of an offence is no longer an accused person and 
an appeal hearing is not a trial. He submits that these rights 
were clearly meant only to apply to a person that has not 
been convicted and to a criminal trial. Another concern is the 
assumption by the Constitutional Court that section 16, which 
entrenches the right to freedom of expression of the press 
and the right of the public to be informed, included the right 
to televise and broadcast criminal court proceedings. The 
Constitutional Court has a line of decisions where it specifically 
dealt with the interaction between the criminal procedure 
rights in the Bill of Rights and other rights in the bill. It erected a 
conceptual wall between the criminal procedure rights and 
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the other rights. Prof De Villiers also voiced his concern that 
the Constitutional Court applied section 34 of the Constitution 
to a criminal appeal. In S v Pennington 1997 (10) BCLR 
(CC), paragraph 46, the unanimous court remarked obiter 
that section 34 of the Constitution did not apply to criminal 
proceedings. He furthermore expressed his concern with the 
finding by the Constitutional Court that the Supreme Court of 
Appeal had to ensure that the appeal proceedings before 
it were fair because of its powers in terms of section 173 of 
the Constitution, 1996. The court even found that the exercise 
of this power will inevitably affect rights in the Bill of Rights, 
including the right to a fair trial, and cautioned that in the 
exercise of this power these rights must not be unjustifiably 
interfered with. Prof De Villiers submits that the Supreme Court 
of Appeal cannot use this power to interfere with a procedural 
right that has been provided for in the Constitution. The 
power in section 173 must be used in a manner consistent 
with the Constitution. The power must furthermore be used 
sparingly. He inter alia concluded that there must be and is a 
constitutional duty on the Supreme Court of Appeal to ensure 
that a convicted person is treated fairly on appeal. Section 
12 of the Constitution bestows this duty. He argues that the 
confusion concerning the basic structure of the fundamental 
protection of the individual’s right to freedom and security 
and the interaction thereof with the criminal procedure 
rights in the Constitution under South African law must be 
corrected. More specifically, the operation of section 12 of 
the Constitution, as a general and residual due process right, 
must be substantiated. He argued that as far as the protection 
of the liberty of someone confronted by the criminal justice 
system goes, section 34 appears to be redundant.

Prof WP de Villiers
Mercantile Law
+27 12 420 2744
wium.devilliers@up.ac.za

Casino operator not liable for 
delictual act committed by one 
patron against another

A casino patron was shot at a casino by another patron, 
unrelated to the operator. In an action against the casino 
operator for failing to protect him adequately, the victim won 
an award in the trial court, but the Supreme Court of Appeal 
overturned this judgment, holding that the plaintiff had 
failed to establish wrongfulness on the defendant’s part. This 
judgment (reported as Tsogo Sun Holdings (Pty) Ltd v Quing-He 
Son 2006 6 SA 537 (SCA)) is perplexing in that the court made 
a further (superfluous, if not meaningless) finding that both 
negligence and legal causation were lacking. Apart from this, 
the judgment will in future be extremely useful for the law of 
delict in the intricate process of establishing wrongfulness in 
the case of an omission.

Prof TJ Scott
Private Law
+27 12 420 3746
johan.scott@up.ac.za

Law building

Surrogate motherhood

After the much publicised American case of Baby M in 1988, 
many countries enacted legislation to address the complex 
legal questions arising from surrogate motherhood agreements. 
South Africa has now followed suit by incorporating a chapter 
in the new Children’s Act (38 of 2005) to regulate surrogate 
motherhood agreements. The contribution of Mrs AS Louw in 
the Commentary of the Children’s Act explains the impact of 
these new provisions in terms of which commissioning parents 
will henceforth be able to acquire parental responsibilities 
and rights automatically and immediately after the birth 
of the commissioned child. Surrogacy will thus become a 
viable option for infertile couples wishing to produce offspring 
genetically related to at least one of them. The provisions 
address the current unsatisfactory position that obliges 
commissioning parents to adopt their commissioned child 
from the surrogate mother. As far as the constitutionality of 
the provisions are concerned, it may be argued that while 
the legal recognition of surrogate motherhood agreements 
probably gives effect to the constitutional right enshrined in 
section 12(2)(a) of the Constitution, some of the limitations 
placed thereon, for example, obliging the surrogate mother 
to hand over the child at birth, may be considered a violation 
of, inter alia, the surrogate mother’s right to privacy (section 
13) and the child’s right to dignity (section 10).

The acquisition of shared parental 
responsibility by same-sex civil 
union partners

Mrs AS Louw investigated the possibility of same-sex partners 
or spouses acquiring shared parental responsibility after 
formalisation of their relationship in terms of the Civil Union Act 
(Act 17 of 2006), which came into operation on 30 November 
2006. Because of their inability to produce offspring naturally 
through sexual intercourse, same-sex partners will have to 
resort to adoption and artificial fertilisation to enable them to 
become parents in the legal sense of the word. Section 40 
of the new Children’s Act (Act 38 of 2005), which essentially 
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encapsulates the provisions of the repealed Children’s Status 
Act (Act 82 of 1987), makes it possible for a lesbian couple, 
but not an all-male civil union, to acquire shared parental 
responsibility in respect of a child conceived by artificial 
fertilisation. Mrs Louw also briefly investigated the acquisition 
of parental responsibility by a same-sex partner in respect 
of a child or children conceived and born from a previous 
marriage or relationship of the other partner. The relevancy of 
the research is highlighted by a report of the first ‘legitimate’ 
child born to a lesbian couple that appeared in Rapport of 
26 October 2007.

Mrs AS Louw
Private Law
+27 12 420 3923
anne.louw@up.ac.za

Voidable dispositions in insolvency 
law as a defence for the surety

In a number of decisions, various high courts held that a 
surety may rely on the fact that the main obligation to which 
the suretyship relates amounts to a voidable disposition in 
the case of gratuitous dispositions, but there seems to be 
uncertainty in those cases where the disposition amounts to a 
preference in terms of the relevant sections of the Insolvency 
Act (Act 24 of 1936). The authors in Hockly’s Insolvency Law 
(Juta 2002) on p 128 state that “[i]t is not entirely clear whether 
an order setting aside a disposition always extinguishes the 
debt between the parties. The issue is important not only for 
the beneficiary of the disposition, but also for the surety of the 
debtor, since a surety is discharged if the principal obligation 
is extinguished for any reason”. The researcher analysed this 
notion, in view of various points of view raised by the courts 
and other commentators. He then provided a framework 
on how to deal with this aspect in future by discussing the 
theoretical basis of the different types of voidable dispositions 
in insolvency law.

Prof A Boraine
Procedural Law
+27 12 420 2055
andre.boraine@up.ac.za

Sustainable development revisited

Researchers in the Department of Procedural Law investigated 
the principle of sustainable development, which means that 
states must ensure that they develop and use their resources in 
a manner that is sustainable. Such resources include not only 
the natural environment, but also human resources, which may 
be accommodated in three different models of sustainable 
development: the economic growth-centred model, the 
environment-centred model and the social wellbeing-centred 
model. Focusing on the environment and the small business 
enterprise, the possibility of conflict was investigated against 
the present legal background. While there is generally a more 
sensitive approach to environmental issues, the tendency in 

the context of sustainable development is to effect a balance 
between conflicting interests in relation to the environment 
and economic enterprises. However, the recommendation is 
that there should be government assistance in order for small 
enterprises to be able to comply with environmental law.

The Constitutional right to culture 
and the judicial development of 
indigenous law

Ms Jacqueline Church and Prof Joan Church undertook 
a research project to investigate the recognition and 
application of indigenous law both historically and in the light 
of the constitutional precepts regarding human rights and the 
development of law. A comparative analysis of cases suggests 
the need for a more progressive approach. Analyses of the 
cases indicated that rather than develop customary law, the 
tendency of the courts is to strike down indigenous institutions 
as being unconstitutional. A more progressive approach is 
suggested in accordance with a model highlighted in the 
research.

Ms J Church
Procedural Law
+27 12 842 3465
jacqueline.church@up.ac.za

Foundational principles of South 
African medical law

The aim was a critical, comprehensive and authoritative 
analysis of the foundational principles of South African Medical 
Law. Findings indicate that constitutional supremacy had an 
indelible impact on the understanding, nature and scope of 
South African medical law. Medical law and health care law 
in South Africa have become significantly more complex of 
late in the face of recent legislative changes, as well as the 
law governing both the funding and delivery of health care.

Prof PA Carstens
Public Law
+27 12 420 4067
pieter.carstens@up.ac.za
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Message from the Dean
The Faculty of Natural and Agricultural Sciences is committed 
to the production of research outputs of outstanding quality. 
This is substantiated by the fact that approximately 50% of 
the University of Pretoria’s exceptional achievers and National 
Research Foundation (NRF)-rated academics come from this 
faculty. Through these efforts the faculty has also been able 
to forge strong relationships with industry, which increasingly 
collaborates with and supports research in the faculty.

Our bilateral and multilateral cooperation has continued 
to strengthen in the form of collaborative agreements with 
institutions abroad, as well as many formal and informal 
international exchanges at departmental and individual level. 
Several projects are in progress in the context of the European 
Union’s 6th Framework Programme (FP6) initiative, while new 
opportunities are being explored under the 7th Framework 
Programme (FP7).

Over the past three years, the faculty succeeded in publishing 
more than 250 Department of Education (DoE) units per year in 
journals with high international standing. Of these publications, 
approximately 90% were published in international ISI-rated 
journals. These strides forward are further reinforced through 
the current hosting of over fifty postdoctoral researchers from 
across the globe. In addition, 122 MSc and 41 PhD graduates 
were produced.

The faculty’s researchers are rated among the best in their 
particular fields and it is pleasing to note that women are at 
the forefront. Prof Brenda Wingfield, Prof Jolanda Roux and 
Dr Marieka Gryzenhout received awards for their noteworthy 
research contributions. Prof Wingfield and Prof Roux received 
Women in Water, Sanitation and Forestry Awards, while Dr 
Gryzenhout was one of the recipients of the Women in 
Science Awards. (See articles on p26 and p28.) 

The faculty boasts exceptional researchers, many of whom 
have been awarded and promoted in their personal 

Prof Anton Ströh, Dean

capacity. Prof Nigel Bennett of the Department of Zoology 
and Entomology was appointed to a Department of 
Science and Technology (DST) SARChI Research Chair in 
Mammal Behavioural Ecology and Physiology. In  addition, 
our P-rated scientist, Prof Zander Myburg was awarded the 
prestigious S2A3 British Association Medal (see article on  
p 62).

Some of the highlights that will impact on future research are 
noted below.
 

School of Agricultural and Food 
Sciences

The school received considerable international recognition 
during 2007 when two departments joined projects funded by 
the European Union’s FP6. The Department of Food Science is 
a partner in the MARAMA II project and in January hosted the 
inaugural meeting of this project’s management consortium. 
The marama bean is an underutilised legume crop native 
to the Kalahari Desert and neighbouring sandy regions of 
Botswana and Namibia and the Gauteng region of South 
Africa. It forms part of the diet of the indigenous population 
in these countries. The overall objective of MARAMA II is to 
improve food safety and diversify livelihoods for poor people in 
southern Africa through the development of healthy marama 
bean products. Prof Amanda Minnaar, Dr Riette de Kock and 
Dr Gyebi Duodu from the Department of Food Science are 
collaborating with scientists from the Universities of Botswana, 
Namibia (Denmark), the Instituto de Investigação Científica 
Tropical (Portugal) and the University of Maribor (Slovenia).

On 10 January, the EU initiated a major new research effort in 
meat science entitled ‘Q-pork chains’. The aim of this project is 
to improve the quality of pork and pork products. The 51 project 
partners from 16 European countries and four non-European 
countries (Brazil, China, South Africa and the United States of 
America) attended the kick-off meeting in Copenhagen in 
January, but the formal process only got underway towards 
the end of June. The Department of Agricultural Economics, 
Extension and Rural Development is the South African link to 
this project and participates in Module IV: Integration and 
Sustainable Management of the Production Chain, with Dr 
Jacques H Trienekens from Wageningen University as the 
coordinator. The objective is to identify and develop tools for 
the integration and efficient sustainable management of a 
diversified European production and distribution system.

The research focus of the Department of Animal and Wildlife 
Sciences is on basic and applied topics in livestock and 
wildlife industries, with the general aim of ensuring sustainable 
and economically viable production systems. During the 
past year the department continued with this broad focus 
and covered, among others, the following research topics: 
an initial genome scan for QTL associated with mohair 
production in Angora goats and scatology as a non-invasive 

Faculty of Natural and 
Agricultural Sciences
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conservation tool for cheetahs in South Africa.

Various other research and community involvement projects 
were undertaken with support from agencies such as the Water 
Research Commission (WRC), the national Department of 
Agriculture (NDA) and South African National Parks (SANParks).

School of Mathematical Sciences 

The school strengthened its involvement in the activities of 
the African Institute of Mathematical Sciences (AIMS). This 
facilitated the recruiting of master’s and doctoral students 
from Cape Town, where the institution is based. An agreement 
was reached with the Abdus Salam International Centre for 
Theoretical Physics in Italy, which provides the school with 
funding in the form of research grants for junior members of 
staff and bursaries for African PhD students. The first visit took 
place in May/June.

The school hosted distinguished visitors through staff 
exchange with the following institutions where three of its 
extraordinary professors (Prof F Delbaen, Prof J Diestel and 
Prof KR Rajagopal) are based: ETH of Zurich (Switzerland), Kent 
State University (USA), Texas A & M University (USA), University of 
Reunion (France) and Linkoping University (Sweden).  

Two joint research programmes are in progress with the 
Department of Statistics at Alabama University, USA. One of the 
projects focuses on joint research in statistical process control, 
involving various staff members of the University’s Department 
of Statistics, which led to mutual visits to Alabama and the 
University. The other project is on official statistics.

School of Biological Sciences  

Since its official inception in January, the University of Pretoria’s 
Water Institute (UPWI), under the leadership of the head of 
the Department of Microbiology and Plant Pathology at the 
University and SERA Water Task Team leader, Prof Eugene Cloete, 
has seen unprecedented success towards the achievement 
of its aim of providing a research and education platform for 
meeting the water challenges facing South Africa and the 
African continent in a sustainable manner. As a primary focus, 
the UPWI’s capacity-building initiatives have gained significant 
momentum with some 45 students currently enrolled at MSc 
and PhD level. This includes students from Kenya, Eritrea, 
Zimbabwe, Botswana, Lesotho, Namibia, Nigeria, Canada, 
Germany and Mozambique. 

During the year under review, a biotechnology project 
coordinated by Prof Henk Huismans in the Department of 
Genetics, entitled Novel delivery system for animal vaccines 
based on recombinant virus proteins, was approved for a 
second three-year term with substantial  funding from BioPad. 
The project is aimed at establishing a general-purpose 
vaccine delivery platform targeted at diseases with large 
economic importance such as foot-and-mouth disease, 
African horsesickness and bluetongue. Excellent results 
have been obtained in the first stage of the project, using a 
novel vaccine display strategy in which the immunologically 
important antigens are displayed on the surface of soluble, 
nano-sized protein complexes.

The second phase of product development will focus on 
testing the vaccines in disease-susceptible animals followed 

by a challenge with a virulent virus.

Prof Nigel Bennett of the Department of Zoology and 
Entomology was appointed Editor-in-Chief of the Journal of 
Zoology, which is published by Blackwells for the Zoological 
Society of London.

In June, the US Department of Energy announced that it 
would fund a three-year project to sequence the genome of 
a Eucalyptus tree as a potential bioenergy crop for the future. 
Prof Zander Myburg of the Department of Genetics and the 
Forestry and Agricultural Biotechnology Institute (FABI) will be 
the principal investigator of the project, which will involve 
contributions from more than 130 scientists in 18 countries 
that are members of the International Eucalyptus Genome 
Network (EUCAGEN). (See article on p 62).

  

School of Physical Sciences

The school was very active in fundamental research, as well 
as applied and contractual research. Some of the projects 
are individually described later in this research report. What 
is exciting about these projects is the large number of basic 
research projects with real practical applications. Several 
projects are related to the medical field, for example, the 
bone cancer research in the Department of Chemistry and 
the study of hyraceum, the fossilised urine and dung of rock 
hyraces as a treatment for epilepsy by a multidisciplinary 
group in physics. At the Institute of Materials, research was 
done on topics with many technological applications, 
such as poly-propylene-based long-life insecticide-treated 
mosquito netting and solid dosage forms for acaricides. A 
whole section in this research report is devoted to the applied 
research being done in the departments of Chemistry and 
Physics on investigating the fuel elements for the pebble bed 
modular reactor (PBMR) being developed and built in South 
Africa. (See article on p 30).

During the year under review, the Department of Geology 
launched a new research area, precious metal fingerprinting, 
in cooperation with the South African Police Service’s (SAPS) 
forensic laboratories with generous support from the Chamber 
of Mines. There were negotiations with the international 
reinsurance company, Benfield, to support a new research 
centre. The Benfield Natural Hazards Research Centre will be 
launched in 2008. Research on seismic and meteorological 
hazards will be undertaken at the centre. This initiative will 
require expertise from the Department of Geology, the 
Meteorology Unit and the Department of Insurance and 
Actuarial Sciences.  

A DST Chair in Carbon Science and Technology was 
established in the Institute of Applied Materials. The institute 
is an interdisciplinary materials research group at the 
University with participation from the departments of Physics, 
Chemistry, Chemical Engineering and Materials Science and 
Metallurgical Engineering. The chair has been set up to provide 
research and training in carbon materials, particularly those 
relevant to the PBMR and related industries. The chairholder 
and deputies have been appointed and eight postgraduate 
students recruited.  

A forensic laboratory was established in the Department 
of Chemistry to analyse illegal drugs. The purpose of the 
laboratory is to support the University’s Hatfield Court initiative 
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by supplying analytical evidence on confiscated material 
that can stand up to legal scrutiny. A gas chromatography-
mass spectrometer (GC-MS) was installed temporarily for this 
purpose. A position for a qualified person to assist with the 
analyses has been created. It is planned that postgraduate 
students will also be trained in this laboratory.

Research Highlights

School of Agricultural and Food 
Sciences

Impacts on and adaptation of 
agro-ecological systems in Africa

Over the past three years, the Centre for Environmental 
Economics and Policy in Africa (CEEPA) implemented and 
coordinated this project in collaboration with the Agriculture 
and Rural Development Programme, the World Bank Institute 
and the Africa Region of the World Bank. Under this project, 
studies on economic and hydrological impacts of climate 
change on African agriculture are conducted in 11 countries 
representing the diverse agroclimatic conditions on the 
continent. The countries involved are Burkina Faso, Cameroon, 
Egypt, Ethiopia, Ghana, Kenya, Niger, Senegal, South Africa, 
Zambia and Zimbabwe. A number of regional studies are 
also conducted under the project in collaboration with Yale 
University, the Food and Agricultural Organization (FAO), The 
International Water Management Institute (IWMI) and the 
University of Colorado. This project was funded by the Global 
Environment Facility (GEF), with complementary funding 
from the Finnish Trust Fund, National Oceanic Atmospheric 
Administration (NOAA) Office of Global Programmes and The 
World Bank Institute.

Decision support and economic 
policy analysis tools for water 
resources management 

This project is a collaborative research project jointly funded 
by the French government, the National Research Foundation 
(NRF) and the Water Research Commission (WRC). The project 
is coordinated by the Centre for Environmental Economics 
and Policy in Africa (CEEPA) in collaboration with the Centre 
de Cooperation Internationale en Recherche Agronomique 
pour le Développement (CIRAD), which provides part-
time support from its research staff through a visiting fellow 
arrangement with CEEPA. The project funds research and 
training in developing tools for decision support and economic 
policy analysis for improved water resources management 
in South Africa. A number of students from both France and 
South Africa are supported through the programme.

Prof  RM Hassan
Agricultural Economics
+27 12 420 3317
rashid.hassan@up.ac.za

Microwave-pasteurised eggs get 
consumer acceptance

A research consortium consisting of Dr C Erasmus (CSIR), Mr Thys 
Rossouw (Delphius Technologies), Prof HL de Kock (University of 
Pretoria) and Mr Nell Wiid (Eggbert Eggs) developed a world-
first microwave pasteurisation method for whole shell eggs. The 
technology makes eggs safe from Salmonella enteriditis. The 
Department of Food Science was responsible for evaluating 
the sensory properties and consumer acceptance of the 
pasteurised eggs. As with all pasteurisation technologies, 
some damage to the sensory properties of the eggs 
occurred. However, the use of a combination of microwave 
and hot-air technologies keeps this to the minimum and did 
not affect consumer acceptance adversely. The research 
showed that the pasteurisation also has huge potential for 
increasing the shelf life of eggs. It is hoped that this practical, 
economic technology will have a similar impact as that of 
the pasteurisation of milk.

Prof HL de Kock
Food Science
+27 12 420 3238
riette.dekock@up.ac.za

The study of the elephant ecology 

The study of the elephant ecology in the Tuli area of Botswana 
has been completed. Human settlement and the distribution 
of rivers and fencing appeared to be the major factors 
influencing distribution and movement. The population is highly 
mobile in the total range, and numbers fluctuate markedly in 



129Re s e a r c h Re p o r t 2 0 0 7

Fa
c

ul
ty

 o
f N

a
tu

ra
l a

nd
 

A
g

ric
ul

tu
ra

l S
c

ie
nc

e
s

any given section, while numbers in the total range appear to 
have been increasing slowly at below 2% per annum and the 
range has been expanding over the last thirty years. Research 
on the leopards of the Waterberg is progressing well and 
there seem to be more leopards than anticipated, but also 
more cases of farmers poisoning them than anticipated. The 
dwarf crocodile research with three MSc students in Central 
Africa has proved again that the bushmeat trade is the single 
largest threat to their survival.

Prof W van Hoven
Animal and Wildlife Sciences
+27 12 420 3162
este.vanmarle-koster@up.ac.za

Biofuels policy brief

The Bureau for Food and Agricultural Policy (BFAP) at the 
University (Department of Agricultural Economics, Extension 
and Rural Development) was established in 2004 with the 
purpose of facilitating decision-making in the South African 
agricultural sector, as well as training individuals in order to 
increase analytical and research skills available to the sector. 
Core funding (over R5 million) for this initiative is provided 
by the National Agricultural Marketing Council, ABSA Bank, 
Maize Trust, WineTech, THRIP of the Department of Trade and 
Industry (DTI) and Eskort Limited. BFAP also has a long-standing 
international collaboration with FAPRI (Food and Agricultural 
Policy Research Institute) at the University of Missouri. In a recent 
study, BFAP explored some of the impacts of the biofuels draft 
strategy that was published by government at the end of 2006 
and provided guidelines for the formulation of an alternative 
biofuel strategy that will assist government to reach its targets 
of renewable energy, growth in the agricultural sector and the 
creation of job opportunities. The study shows the following:

Under average 2006 market conditions, no commercial •	
crop will yield positive plant profits from the production of 
biofuels without government support.
Under the government’s draft strategy, very little biofuel •	
production will take place in South Africa and the majority 
of biofuel will be imported. 
The overall impact of the biofuel industry under the draft •	
strategy is modest and the contribution of the agricultural 
sector to the economy is projected to increase by 1.6% 
on average until 2015.
In an alternative scenario, where the industry is supported •	
by government, the agricultural sector can grow by more 
than 4% per annum on average until 2015. More than 10 
000 new jobs are generated in the primary agricultural 
industry and the annual area planted under field crops 
increases by 4.65% (229 000 ha).
Furthermore, in the alternative scenario, South Africa is •	
competitive in the production of bioethanol from maize 
and sugar, since both commodities are frequently 
trading at export parity levels. The production of biodiesel 
from vegetable oil is less favourable due to the high 
value of the vegetable in the human market and the 
commodity markets frequently trading at import parity 
levels. Only major improvements in the efficiency of 
oilseed production in South Africa or a sharp decrease in 
vegetable oil prices will influence the economic feasibility 
of biodiesel production in the country.

No country in the world uses a staple to produce biofuels. 
Therefore, policy alternatives have to be carefully considered 
to understand the impact on food security. With approximately 
one million tons of maize required for the production of 
ethanol in the alternative scenario, the projected increase in 
maize prices is moderate, but the probability of the maize 
market trading at import parity levels if weather conditions 
are below normal is very high, thus putting pressure on food 
security to be maintained

Dr  F Meyer
Agricultural Economics
+27 12 420 4583
ferdi.meyer@up.ac.za

Dairy cattle research

Two separate trials were conducted with lactating dairy cattle. 
In trial one, the effect of undegradable protein (fishmeal) 
supplementation on Jersey cows grazing ryegrass was 
investigated. Supplementation with only 240 g of fishmeal 
increased fat-corrected milk production by 18%. This could 
have a significant impact on the profitability of pasture 
dairying. In a second trial, the potential complemetary/
synergistic effects of two feed additives (monensin and 
virginiamycin) were investigated in a lactation study with high-
producing Holstein cows. The combined supplementation 
of the two additives significantly increased milk production 
compared to supplementation with either additive alone, 
and demonstrated potential to increase the energy balance 
and reduce the incidence of subclinical ketosis. Results from 
this study have important implications for the feed industry. 
Further research will focus on the post-ruminal effects of these 
additives.

Prof LJ Erasmus
Animal and Wildlife Sciences
+27 12 420 4947
lourens.erasmus@up.ac.za

South African consumers in food 
research

The research outputs of the Food and Nutrition Section in the 
Department of Consumer Science focused on marketing 
and consumer-led product development and consumer 
focused studies regarding food choice and acceptance in 
the hospitality, culinary and nutritional fields. The relevance 
and topicality of the research undertaken regarding the South 
African consumer addressed local requirements and needs 
identified by industry and other stakeholders with a specific 
focus on the quality requirements of student food services 
at the University, customer requirements for food service 
delivery at conferences specifically organised by CE at UP, 
which culminated in the compilation of a service agreement, 
the hospitality industry where master’s students completed 
research projects reporting on the meal expectations of leisure 
tourists at Lesedi cultural village, and the dining experiences 
of young adults in casual dining restaurants in the Hatfield 



130 Re s e a r c h Re p o r t 2 0 0 7

Fa
c

ul
ty

 o
f N

a
tu

ra
l a

nd
 

A
g

ric
ul

tu
ra

l S
c

ie
nc

e
s

area. Food choice and acceptability studies focused on 
the black female consumer regarding the utilization of 
convenience foods and the acceptability, choice and 
preference of brands and flavours of dairy fruit beverages. 
The NRF-funded project to determine the feasibility of cuisine 
as a tourism product in the development of Maputaland as 
a sustainable tourism destination focused on the importance 
of the role of the meal experience and the acceptability of 
the cultural eating experience. Research was also executed 
in the field of nutrition and food security with specific focus 
on food accessing strategies and food utilisation patterns of 
rural households in Mpumalanga. The results of the outlined 
research projects listed above, reflecting the food behaviour, 
meal experiences and needs of the South African consumer,  
justify a continued focus in the hospitality, culinary and 
nutritional fields.

Dr G du Rand 
Consumer Science
+27 12 420 3780
gerrie.durand@up.ac.za

FABI square bioinformatics building

Scatology as a non-invasive 
conservation tool for cheetahs in 
South Africa

Non-invasive methods of gathering genetic information 
are vital for the study of species that are elusive, nocturnal, 
wide-ranging or highly endangered because they can be 
implemented without having to capture or harm the animal 
or cause it any unnecessary stress. The aim of this project is to 
determine the accuracy and reliability of scatology as a non-
invasive tool for the conservation of cheetah in South Africa by 
comparing blood and faeces obtained from corresponding 
animals. This will facilitate population management decisions 
by providing useful genetic information on the cheetah found 
at specific localities. This project is near completion.

Dr E van Marle-Koster
Animal and Wildlife Sciences
+27 12 420 3162
este.vanmarle-koster@up.ac.za

School of Mathematical Sciences

Non-standard methods for 
singularly perturbed problems 
possessing oscillatory/layer 
solutions

Singular perturbation problems arise in various fields of science 
and engineering. The main concern with such problems is 
the rapid and large variation of their solutions in one or more 
narrow ‘layer region(s)’ where the solutions jump from one 
stable state to another or to prescribed boundary values. 
The singular perturbation problems considered here are 
mostly dispersive in the sense that the solutions experience 
a global phenomenon of rapid oscillation throughout the 
entire interval or domain. Consequently, classical methods 
always fail in providing reliable numerical results, as the 
singular perturbation parameter and the mesh size cannot 
vary independently. To overcome this difficulty, we develop 
some fitted operator methods. More precisely, using the non-
standard finite difference approach, the dispersive (or the 
dissipative) nature of the solutions is captured in the schemes 
by systematically constructing suitable denominator functions 
for the discrete second-order derivatives. The research was a 
collaboration between Prof JM Lubuma of the University and 
Prof KC Patidar of the University of the Western Cape.

Prof JM Lubuma
Mathematics and Applied Mathematics
+27 12 420 2222
jean.lubuma@up.ac.za

Gathering genetic information is vital to the survival of 
endangered species. 
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Differential algebras with dense 
singularities on manifolds

Quantum gravity has recently emerged as a major alternative 
to string theory in what is by far the most important outstanding 
problem in modern physics, namely, finally bringing together 
general relativity and quantum theory. This synthesis has 
been in the making, yet so far never achieved, for most of 
the last century. One of the basic mathematical difficulties 
involved in such a synthesis is a suitable accommodation of 
continuous and discontinuous structures. Much of modern 
mathematics deals with mostly continuous, and in fact, even 
more smooth structures, a situation that leads to discontinuities 
appearing as singularities, which are most difficult to deal 
with. Several important and general consequences in which 
an unprecedented large class of singularities can be dealt 
with by rather classical algebraic and topological means, 
such as encountered in the study of usual Euclidean spaces, 
were recently developed. Specifically, the singularities can 
form such large sets as to be dense among the non-singular, 
that is, regular points. In particular, the set of singularities can 
even be larger than the set of regular or non-singular points. 
Such structures have earlier been called ‘space-time foam’. 
However, prior to the author’s work, no rigorous mathematical 
construction has been given for them. In order to suit the 
state-of-the-art mathematical apparatus used in physics, the 
construction of such space-time foam structures is extended 
from usual Euclidean spaces to manifolds. In this regard, a 
remarkable feature of the construction is the considerable 
ease and generality in dealing with such large classes of 
singularities on manifolds, when compared to earlier attempts 
in the literature.

Prof EE Rosinger
Mathematics and Applied Mathematics
+27 12 420 2739
elemer.rosinger@up.ac.za

 

Non-standard finite difference 
schemes for multi-dimensional 
second-order systems in non-
smooth mechanics
 
Vibration analysis is a major area of research in mechanics. 
Of particular and growing interest is the study of impact 
oscillators, which arise in a variety of engineering and real-
life problems such as rattling gears, vibrating absorbers, car 
suspensions and impact print hammers. These oscillators are 
non-smooth mechanical systems with complex and even 
chaotic behaviours. Typically, at the time of the impact, 
which is supposed to be instantaneous, the velocity of the 
oscillator changes instantaneously to the extent that this may 
induce unwanted phenomena such as excessive noise wear 
and fatigue. Thus, there is an essential need to study these 
systems properly in order to improve their performance. A 
recent paper is an extension of the authors’ earlier work on 
vibro-impact problems with a single degree of freedom. The 
setting of this study varies from multi dimensional impact 
oscillators with or without damping to the situation when the 

impact is a consequence of the coupling of oscillators. For 
each mechanical model, a variety of non-standard finite 
difference schemes have been constructed. Apart from 
their excellent error bounds and unconditional stability, the 
schemes are analysed for their efficiency to preserve some 
important physical properties of the systems, including the 
conservation of energy between consecutive impact times, 
the periodicity of the motion and the boundedness of the 
solutions. The research was a collaboration between Prof 
JM Lubuma and of Prof Y Dumont of the Université de la 
Réunion.

Prof JM Lubuma
Mathematics and Applied Mathematics
+27 12 420 2222
jean.lubuma@up.ac.za

Zeros of certain special functions

Special functions play a significant role in mathematical 
physics, especially in boundary value problems. Usually we call 
a function ‘special’ when the function, just as the logarithm, 
the exponential and trigonometric functions, belongs to 
the toolbox of the applied mathematician, the physicist or 
engineer. The function usually has a particular notation and 
a number of properties of the function are known. Dr Kerstin 
Jordaan worked with Prof Kathy Driver, Dean of the Faculty of 
Natural Sciences at the University of Cape Town (UCT) and 
Prof Andrei Martínez Finkelshtein of the University of Almería, 
Spain, on this research project. The hypergeometric function 
2F1 was first defined by Gauss in 1812, yet research is still 
being done on properties of this special function. By letting 
one of the parameters be a negative integer, the function 
reduces to an orthogonal polynomial. It is well-known that 
the zeros of two adjacent polynomials in an orthogonal 
sequence separate each other. This means that there is 
exactly one zero of one polynomial between the two zeros 
of the next polynomial. Apart from providing more detail on 
the location of the zeros, separation results are also useful in 
other contexts, such as interpolation problems. The separation 
properties of the zeros of two hypergeometric polynomials in 
different orthogonal sequences are studied. Similar work is 
done for the zeros of other classical orthogonal polynomials 
such as Laguerre, Gegenbauer and Jacobi polynomials. The 
analysis and behaviour of special functions and their rational 
approximants are important research questions. A rational 
approximant is a ratio of two polynomials that approximate the 
function and where the two polynomials in the approximant 
satisfy specified conditions. In order to obtain a good rational 
approximant to a given function, one needs to know the 
location of the zeros of the polynomial in the denominator of 
the approximant. Typically, one needs this information in order 
to avoid those regions where the poles of the approximant 
lie. The 3F2 polynomial is a generalised hypergeometric 
2F1 polynomial. The 2F1 polynomial is orthogonal and this 
orthogonality immediately yields several properties, most 
importantly the property that all the zeros are real and 
restricted to an interval on the real line. The 3F2 polynomials 
do not have this orthogonality property and, as a result, very 
little is known about the zeros of these polynomials. We use 
methods from a related field of mathematics, namely Pólya 
frequency functions and sequences used in combinatorics, to 
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prove that the zeros of some families of 3F2 hypergeometric 
polynomials are all real and negative. 
 

Dr K Jordaan
Mathematics and Applied Mathematics
+27 12 420 2788
kerstin.jordaan@up.ac.za

Fluid structure interaction: a model 
related to the problem of blood 
flow 

The analysis of mathematical models describing the 
interaction of sound and elastic waves in an acoustic 
chamber with a flexible ‘wall’ has been the subject of 
extensive research during the past few decades. Interest in 
the problem of blood flow has led to the consideration of 
fluid structure models, i.e. structural acoustic models in which 
the acoustic medium is a viscous fluid. Recently, interest in 
investigations of the circulatory system has centred on the 
role of the shear stress which the flowing blood exerts on the 
artery (wall shear stress) rather than on pressure stress, and 
there is considerable evidence that links wall shear stress with 
vein permeability. Against this biological background, the 
researchers consider a fluid structure model comprising the 
equations for a Stokes fluid coupled with the equations for 
the quasi-longitudinal deflections of a two-dimensional plate, 
augmented by additional terms representing the shear stress 
which the fluid exerts on the plate. A variational approach 
is used to show unique solvability of the interactive system 
of equations, while uniform stability of the energy associated 
with the model is established under a condition that links the 
potential plate energy with the viscosity of the fluid.

Prof M Grobbelaar
Mathematics and Applied Mathematics
+27 12 420 2611
marie.grobbelaar@up.ac.za 

Extended Helmholtz-Weyl 
decompositions

It was in 1870 that Helmholtz observed that a vector field 
could be decomposed into a part which is divergence-free 
and a part that is the gradient of a potential. This observation 
could, with the advent of Hilbert space theory, be described 
as a particular orthogonal decomposition of vector fields. The 
particular decomposition plays a cardinal role in the study of 
fluid motion. When the fluid motion is more complex, under 
the influence of dynamic boundary conditions, for example, 
the so-called Helmholtz-Weyl decomposition cannot be 
used. In a recent paper a very general theory is developed 
that takes care of more situations. When applied to specific 
situations, the results are surprising and stunningly beautiful.

Prof N Sauer 
Mathematics and Applied Mathematics
+27 12 420 3558
nikos@friedrichs.up.ac.za

Investment analysts: extreme value 
theory – an application to the 
South African equity market

It is frequently assumed that returns are normally distributed for 
the statistical modelling of financial markets. Normal return-
based models perform well for small asset return fluctuations. 
However, markets occasionally exhibit large moves, which 
are not modelled well by the normal distribution assumption. 
An application of extreme value theory (EVT) to the FTSE/JSE 
TOP40 index, especially in the light of recent big moves, is 
considderd. The researchers shown the difference between 
returns obtained using the frequent assumption of normal 
returns and that obtained using EVT. They conclude that EVT is 
a very useful tool for realistic risk management analyses.

Prof E Maré
Mathematics and Applied Mathematics
+27 12 420 2835
eben.mare@up.ac.za

Undergraduate students’ 
conceptions of mathematics: an 
international study

Mathematics educators worldwide have identified a serious 
problem: despite the importance of the mathematical 
sciences and the opportunities and remuneration available 
to graduates of mathematics, fewer students are enrolling for 
degrees in mathematics. Furthermore, many of those who 
enrol do not have a clear idea of what professional work as 
a mathematician entails. The authors of a recent paper are 
conducting an extended project investigating mathematics 
students’ perceptions about mathematics and about 
working as professionals in the mathematical sciences, as 
well as the impact that these ideas have on their learning 
of mathematics. Almost 1 200 students in five countries 
completed a short survey, including three open-ended 
questions asking about their views of mathematics and its 
role in their future studies and planned professions. Students’ 
conceptions of mathematics ranged from the narrowest 
view as a focus on calculations with numbers, to a notion 
of mathematics as a focus on models or abstract structures, 
to the broadest view of mathematics as an approach to life 
and a way of thinking. Broader conceptions of mathematics 
were more likely to be found in later-year students and there 
were significant differences between universities. One of the 
teaching and learning implications from the study is that 
there is a clear need to emphasise the broader conceptions 
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of mathematics even in the training of engineering students, 
let alone those who will become professional mathematical 
scientists or mathematics educators.

Prof A Harding 
Mathematics and Applied Mathematics
+27 12 420 2738
ansie.harding@up.ac.za 

Prof J Engelbrecht
Mathematics and Applied Mathematics
+27 12 420 2850
johann.engelbrecht@up.ac.za

School of Biological Sciences

Genetic tools help stem the pine-
destroying pitch canker fungus

Pinus radiata is a magnificent native tree of California, USA, 
where it exists in a few limited populations. Outside its native 
range, this tree has thrived as one of the most successful 
plantation forest trees in the warm, temperate climates of the 
southern hemisphere. Vast plantations (larger than ten million 
ha) of this tree in Australia, Chile, New Zealand, South Africa, 
Spain and elsewhere sustain multibillion-dollar industries that 
make important contributions to these national economies. 
The greatest threat to this tree in its native range (in some 
cases threatening populations with extinction) is the pitch 
canker disease caused by the fungus, Fusarium circinatum. 
This fungus causes typical resin-soaked cankers on trunks and 
lateral branches, killing the branch and eventually the whole 
tree. In some parts of the world, it causes a serious root and 
root collar disease that devastates pine seedling nurseries. 
Since its discovery in California some twenty years ago, it 
has spread to all other parts of the world where P. radiata is 
grown, most likely on seed. In these countries it also affects 
other Pinus spp, such as P. patula in South Africa. The Tree 
Protection Cooperative Programme (TPCP) discovered F. 
circinatum in South Africa in 1994 and has since become 
an international leader in research on this fungus. The TPCP, 
under the leadership of Prof Mike Wingfield (Director: Forestry 
and Agricultural Biotechnology Institute), is a 17-year-old 
research cooperative venture between the major forestry 
companies in South Africa and the University. This programme 
has become the largest programme in the world dealing with 
diseases of forest trees such as F. circinatum. Some significant 
research contributions of the TPCP to understand and control 
this pathogen include the development of highly specific 
molecular detection tools with which the fungus can be 
identified in pure culture or directly from the plant material. 
These tools are essential to identify potentially infected seeds 
and young plants before they are introduced to new countries 
or areas and so spread the disease. Molecular identification 
is also helpful to identify the fungus from potential insect 
vectors. A recent study, for example, showed that fungus gnat 
flies, which live on fungus and root material and were long 
thought to spread the fungus, are unlikely to be the major 
vectors. Control strategies therefore need to be directed 
elsewhere. Such tools rely heavily on an understanding of 

the phylogenetic relationship of this fungus to other related 
fungi, which is based on analyses of multiple DNA sequence 
genealogies in which the group specialises. An important 
factor to consider for controlling the disease is to understand 
how it spreads and how diverse it is in a country. The latter 
has to do with how many individuals have been introduced 
into an environment, and whether they reproduce sexually 
or not (the fungus can also reproduce asexually if only one 
mating type is present). The TPCP has done groundbreaking 
work to characterise the mating behaviour of the fungus in 
the laboratory and has developed molecular markers to 
determine its influence in the field. It is clear from this work that 
F. circinatum has been introduced numerous times into South 
Africa and is reproducing sexually in the country. Unfortunately, 
this complicates control efforts. It is now also clear how the 
fungus has spread into other areas of the world, informing 
future quarantine and international control efforts. In nurseries, 
sanitation and chemical control play a vital role to suppress 
the pathogen population. In the field on mature trees this is 
not viable and the only way to control the disease is through 
the breeding and selection of resistant planting stock. For this 
reason, and using the knowledge of diversity and virulence of 
the fungus gained over the years, the TPCP now screens pine 
families from commercial breeding operations on a routine 
basis. This helps to ensure that there will be resistant material 
in future to sustain this important industry. Most recently a 
detailed analysis of progeny of an interspecific cross has 
given the TPCP the opportunity to map the genome of F. 
circinatum. This molecular map of the genetic organisation 
of the fungus allows powerful analyses of the molecular 
machinery that control factors such as virulence and mating 
in the fungus. This work will form the foundation of a future 
genome sequencing effort which will give unprecedented 
opportunities to understand and characterise the factors that 
make this fungus such a devastating pathogen, and how to 
overcome it. 

Dr B Slippers
Genetics
Forestry and Agricultural Biotechnology 
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+27 12 420 2463
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Microbiology and Plant Pathology
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Host jumping and the origin of tree 
diseases

Many of the most devastating human diseases have 
originated from mammals that we have been in close and 
prolonged contact with. Similarly, serious tree diseases often 
emerge when a pathogen jumps from its natural host to 
a previously uninfected host. In these cases the new host 
might lack resistance mechanisms to the new pathogen 
it is confronted with. Such host jumps might happen when 
trees are planted for commercial purposes in new areas, or 
when fungi are accidentally introduced into new areas. Two 
programmes at the University of Pretoria study the organisms 
that cause tree diseases, especially as these systems are 
affected by humans: The TPCP is the largest of its kind in the 
world and focuses on pests and diseases of plantation-grown 
trees. A related programme, the DST-NRF Centre of Excellence 
in Tree Health Biotechnology (CTHB), is one of six DST-NRF 
Centres of Excellence in South Africa and focuses on pests 
and diseases of native African trees. This programme is lead 
by Prof Mike Wingfield and Prof Brenda Wingfield (Department 
of Genetics). A number of key discoveries in recent years by 
the TPCP and CTHB groups have revealed that a number 
of well-known pathogens of exotic commercial trees, that 
were previously thought to be introduced, are in fact native 
to South Africa. These fungi have jumped from their native 
hosts onto the introduced hosts. For example, Chrysoporthe 
austroafricana, causing cankers of Eucalyptus, is now known 
to probably have originated from native Myrtaceae in South 
Africa. This fungus is a cryptic relative of the South American 
and Asian fungus C. cubensis, with which it was confused 
before. Native Myrtaceae, such as Syzygium cordatum 
(waterberry), are important and widespread in trees in South 
Africa. A recent study revealed that this tree species harbours 
eight species of the Botryosphaeriaceae fungal family. One 
is a new species only found on this host, while the rest also 
infect exotic commercial forestry and agricultural trees. More 
than ten native tree species, including native Acacia spp, 
have also been found to be the native hosts of Ceratocystis 
albifundis, a serious pathogen of plantation-grown Australian 
Acacia mearnsii. This pattern of native fungal tree pathogens 
jumping to exotic hosts is clearly not uncommon. A serious 
concern is that these pathogens can now be introduced 
into the native ranges of the specific commercial trees and 
threaten endemic populations in countries such as Australia. 
The focus of the CTHB on fungi affecting native tree health is 
revealing a staggering diversity of fungi. For example, a recent 
study on the Botryosphaeriaceae on Acacia has increased 
the number of known species in Africa by 50% and added a 
previously unknown genus to this family. Ongoing studies on 
the Botryosphaeriaceae from other native hosts are revealing 
similar numbers of undescribed species. Similarly, the numbers 
of Ceratocystis, Fusarium, Chrysoporthe and other fungi from 
acacia, baobab, kiaat, maroela, terminalia, waterberry 
and other trees are revealing both the diverse nature of the 
unexplored mycota of the region, as well as the extent of 
potential threats to native and introduced trees alike. 
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Sequencing of the genome of 
Pantoea ananatis, an emerging 
plant pathogen

Eucalyptus species, hybrids and clones are used extensively 
in exotic plantations in many parts of the world. The bacterium 
Pantoea ananatis causes blight and die-back of young trees 
in South Africa. This pathogen is also associated with diseases 
of pineapple, tomato, honeydew melons, cantaloupe fruit, 
onions, rice, Sudan grass and maize. The phytobacteriology 
group that forms part of the TPCP, lead by Prof Teresa 
Coutinho and Prof Fanus Venter are trying to develop a better 
understanding of this pathogen. One of the most important 
questions is what pathogenicity factors does Pantoea possess 
that allows it to infect its host. This was the primary reason why 
the genome of Pantoea ananatis was sequenced. Utilising 
454 pyrosequencing, locally available at Inqaba Biotech, the 
genome was sequenced. The sequencing data obtained 
represented 21.5-fold coverage of the genome, which is 
estimated to be 4 650 000 bp long. On the basis of genome 
comparisons with other Enterobacteriacea, the sequence 
data could preliminarily be grouped into nine large contigs 
that are currently being verified by gap close procedures. Initial 
automated annotation using BAsys has identified more than 5 
000 genes. Comparisons with the genomes of closely related 
plant pathogens such as Pectobacterium atrosepticum, 
Dikeya dadantii and Pantoea stewartii have identified a number 
of potential pathogenicity factors. Transposon-induced 
mutations are currently screened using a grid approach to 
identify mutants of the presumptive pathogenicity genes. The 
impact of these mutants on the virulence of the bacterium 
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will be evaluated using pathogenicity tests. This work is being 
performed in collaboration with the Scottish Crop Research 
Institute (Dundee, United Kingdom). The genome sequence 
will also be used to develop a microarray to assist in 
identifying the genes involved in the host specificity of certain 
strains. Comparative genomics with the full genomes of 
other Enterobacteriacea is also foreseen in an effort to better 
understand the ecology and epidemiology of this pathogen. 
The information obtained will form the basis of any strategy 
used to manage this plant disease.

Prof T Coutinho
Microbiology and Plant Pathology
Forestry and Agricultural Biotechnology Institut
+27 12 420 3934
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Prof F Venter
Microbiology and Plant Pathology
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Why do giraffes have such long 
necks?

Giraffes are well known for their unusual height, and they 
generally feed high in the tree canopy above the height 
that other herbivores can reach. Textbooks use the giraffe’s 
elongated neck as an example of evolution by natural 
selection caused by competition between different species 
for the same leaves. Researchers have investigated whether 
foraging competition can explain why giraffes feed mostly 
on leaves high in trees, and why males feed higher in the 
trees than females. Giraffes receive more leaves per bite 
by foraging high in the tree, and it was shown that this was 
because smaller browsers like steenbok and impala deplete 
leaves at lower heights. Therefore, competition appears to 
drive the giraffes to forage high in the trees, providing the first 
real experimental evidence that the long neck of the giraffe 
might have evolved as a consequence of competition, 
providing support for the previously untested textbook 
example of natural selection. The researchers ongoing work is 
investigating whether giraffe cows force bulls to forage high in 
the tree by indirect competition in a similar way. 

Prof EZ Cameron
Zoology and Entomology 
Mammal Research Institute
+27 12 420 3776
ezcameron@zoology.up.ac.za

Tuberculosis research

Since the Department of Biochemistry became involved 
in 1994 in the study of the wax coat that surrounds the 
mycobacterial pathogen that causes tuberculosis, a 
wonderworld of structure and mechanism unfolded that 
has now become one of the frontiers of science in the 

understanding of how tuberculosis comes about and how it 
can be managed. The wax coat of mycobacteria consists of 
a collection of mycolic acids that are unique in structure and 
characteristic for every species of mycobacterium that exists. 
Until as late as 2000, scientists did not believe that antibodies 
to free mycolic acids even existed in human TB patients, 
nor that free mycolic acids played any significant role in 
establishing the disease other than providing the pathogen 
with a wax coat of protection against the chemical warfare 
of the body’s immune system. Prof Jan Verschoor and his 
group established an international consortium of experts that 
have reported discoveries proving that mycolic acids induce 
antibodies in patients that are not deterred by co-infection 
with HIV, thereby providing a strong surrogate marker of active 
TB for diagnosing the disease in HIV-burdened communities. It 
was found that mycolic acids convert macrophages into foam 
cells, a characteristic phenomenon found in lung lesions of TB 
patients to manipulate host immunity. In the laboratory, this 
was exploited to cure experimental asthma in mice. Structure-
function studies are now undertaken on mycolic acids. The 
year 2007 heralded the publication of the first ever stereo-
controlled chemical synthesis of a biologically active mycolic 
acid, an outcome of research collaboration with the University 
of Bangor, UK, where one of our PhD students participated in 
the breakthrough. All the main subclasses of mycolic acids 
can now be chemically synthetised, as well as any structural 
variant to determine structure-function relationships. A UP MSc 
student is currently modelling the structures of the mycolic 
acids by molecular dynamics in Bangor. Prof Baird, who leads 
the group in Bangor, has been appointed as extraordinary 
professor to UP. A recent PhD graduate from his group is now a 
postdoctoral fellow in Pretoria. The collaboration is financially 
supported by the Royal Society and the NRF. Prof Verschoor 
is currently on sabbatical in Bangor as a visiting professor 
through a Commonwealth Fellowship supported by the British 
Council.

Prof JA Verschoor
Biochemistry
+27 12 420 2477
jan.verschoor@up.ac.za

Adapting recombinant anti-tick 
vaccines to livestock in Africa 

Ticks place a tremendous economical strain on agriculture, 
more so in deprived developing countries in which alternative 
control measures are not established and freely available. 
To date, the Boophilus, Rhipicephalus, Hyalomma and 
Amblyomma species have been identified as the most 
economically significant species that need to be controlled. 
The recent introduction of Boophilus microplus, in which 
increasing acaracide resistance occurs, into West Africa is of 
growing concern. To date, only a single recombinant vaccine 
based on the gut glycoprotein Bm86 of B. microplus has 
been extensively validated and is commercially available 
(Willadsen, Australia). Validation of Bm86 homologues from 
other Boophilus and Rhipicephalus species are currently 
actively pursued and could result in a vaccine specific for 
vaccinating against Boophilus. Although this recombinant 
vaccine effectively decreases the weigh and offspring of 
Boophilus ticks, co-treatment with acaracides is still required. 
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During the past few years, numerous vaccine candidates 
have been identified, but their validation remains elusive. 
The most extensively studied candidate is subolesin (4D8), 
identified from the Lyme disease-transmitting tick, Ixodes 
scapularis (de la Fuente, USA). It has been shown to very 
significantly impede digestion and reproduction of some ten 
ixodid tick species belonging to six genera. The group has 
identified three proteins interacting with subolesin. The use 
of anti-hemostatics as vaccines has also been investigated 
using boophilin G2 (a thrombin inhibitor) and the B. microplus 
homologue of ixolaris (a factorX inhibitor). Quantitative real-
time PCR of these two candidates revealed that both transcripts 
are expressed throughout the B. microplus life cyle in most 
tick tissues, but most abundantly in gut. Although in vivo gene 
silencing of these two candidates did not reveal a significant 
phenotype, gut abnormalities were detected in some ticks 
from the boophilin-silenced group. Transcriptional responses 
were identified between boophilin and ixolaris, which did not 
occur towards salp14 (another fX-inhibitor). The observations 
that boophilin is both an exposed and concealed antigen 
in combination with the observed phenotype in gut tissue 
attest to vaccination trials. The possibility of a continuous host 
immune system-boosting effect, as well as a more severe 
effect on gut tissue (tick digestion) when used in combination 
with Bm86, is envisaged. Future studies on the physiological 
roles and transcriptional responses of boophilin and ixolaris 
are in progress. The need for more vaccine candidates is 
actively explored in our laboratory by global reverse genetic 
approaches such as RNAinterference libraries and DNA 
microarrays.

Prof C C Maritz-Olivier
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Dots to drugs

The fight against malaria has now been stepped up through 
the application of cutting-edge technologies. The Malaria 
Research Programme, under Prof AI Louw and Dr L Birkholtz, 
is applying DNA microarray and proteomic technologies 
to identify and validate drug targets in the human malaria 
parasite, Plasmodium falciparum. These parasites have an 
absolute requirement for highly charged polyamines. By 
depleting the parasites of their endogenous polyamines, an 
indication can be obtained of the functions of the polyamines, 
as well as validation of this pathway as an antimalarial 
target. The use of functional genomics in antimalarial drug 
discovery was reviewed extensively (L Birkholtz et al, 2006, 
L Birkholtz et al, Acta Tropica, 2007). Polyamine-dependent 
transcripts indicative of cell cycle arrest were identified, as 

well as a resultant hypermethylated state in the parasite 
due to increased S-adenosylmentionine levels. Moreover, 
a feedback response of the parasite transcriptome was 
observed after the perturbation, thereby providing evidence 
for gene regulation at the transcriptional level in plasmodia. 
Furthermore, the work provided the first indication of 
remarkable, alternative compensatory responses induced in 
the parasite to overcome the lack of intracellular polyamines. 
In addition, the cytostatic effect of these inhibitors was shown 
to result in a unique profile discernable from usual cytostatic 
responses (Clark et al, Biol Chem, 2007; van Brummelen et al, 
2007 submitted). This work will have a significant impact on 
the further development of polyamines and their derivatives 
as antimalarial drug targets. The expertise of this group is now 
used to establish the Functional Genomics Core Expertise 
Group of the newly established South African Malaria Initiative 
(SAMI). Collaborators include Prof M Llinas (Princeton University, 
USA) and Dr E Marechal (CNRS, France) and involve three 
PhD students. The work is funded in part by the Department 
of Science and Technology through SAMI and micro-array 
experiments were performed with the help of the African 
Centre for Gene Technologies’ microarray facility. 

Prof AI Louw 
Biochemistry
+27 12 420 2480
braam.louw@up.ac.za

Dr L Birkholtz
Biochemistry
+27 12 420 2479
lynmarie.birkholtz@up.ac.za

Cellulose synthesis toolbox of 
eucalyptus trees revealed 

Cellulose is a biopolymer produced by plants to strengthen 
their cell walls. Together with other cell wall polymers, it 
provides mechanical support for plant organs. Large amounts 
of cellulose are synthesised in the woody stems of forest 
trees. This process consequently plays a major role in global 
carbon sequestration. Cellulose-rich wood fibre harvested 
from fast-growing plantation trees constitutes a renewable 
source of raw materials for a variety of purposes, including 
paper manufacturing and bioenergy production. Eucalyptus 
tree species (also known as eucalypts or gum trees) are 
the most widely planted hardwood trees in the world with 
approximately 18 million ha under cultivation in tropical and 
subtropical regions. They have achieved this status through 
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excellent productivity and superior wood properties sought 
after by the global pulp and paper industry. Fast-growing 
eucalypt plantations can produce more than 50 m3 of wood 
per hectare per year, and in the process sequester more than 
ten tons of carbon per hectare per year, much of it in the 
form of cellulose. Despite its commercial importance and 
fundamental role in plant biology, the genetic regulation and 
detailed molecular biology of cellulose biosynthesis is still not 
completely understood. In fact, the molecular machinery 
involved has proven largely intractable to direct scientific 
investigation, since it involves a very large protein complex 
embedded in the plasma membranes of plant cells. The 
Forest Molecular Genetics (FMG) Programme, directed 
by Prof AA Myburg in the Department of Genetics and the 
Forestry and Agricultural Biotechnology Institute (FABI), focuses 
on the molecular genetics of wood formation in Eucalyptus 
trees. In 2005 and 2006, the FMG Programme achieved a 
major breakthrough when an MSc student, Martin Ranik, 
isolated full-length copies of six cellulose synthase genes 
from actively growing tissues of a Eucalyptus tree. Three of 
these genes were shown to encode the protein components 
that comprise the cellulose biosynthetic complex in woody 
tissues, while the three other genes were involved in cellulose 
biosynthesis in non-woody tissues such as young unfolding 
trees (work published in the journal Tree Physiology, Ranik 
and Myburg, 2006). Access to the genes that encode the 
cellulose synthase proteins in wood fibre cells is now allowing 
Prof Myburg and his students to study the genetic regulation 
of cellulose biosynthesis in these trees, as well as the 
molecular interactions that allow assembly and functionality 
of the cellulose biosynthetic machinery in trees. Their work 
has important implications for pulp and paper, as well as 
bioenergy production in fast-growing Eucalyptus plantations. 
This work is funded in part by the University, Mondi Business 
Paper South Africa, Sappi Forest Products, THRIP and the NRF. 

Prof AA Myburg
Genetics
+27 12 420-4945
zander.myburg@up.ac.za 

Application of rhizosphere bacteria 
for control of plant diseases and 
stimulation of plant growth

Internationally, biological control of plant diseases is a rapidly 
developing field in agricultural science. Although biocontrol 
products still comprise a relatively small percentage of all 
crop protection products, there is a global trend towards 
the use of non-chemical, environmentally friendly crop 
protection products in agriculture. The Biological Control 
Research Programme in the Department of Microbiology 
and Plant Pathology has had some spectacular successes in 
developing effective biological control agents. One example 
of successful biological control has been the application of 
growth-promoting rhizobacteria (GPRB) for the control of soil-
borne diseases of plants. GPRB are bacteria that occur in the 
root zone (rhizosphere) of plants and can effectively stimulate 
the growth of plants. Apart from their growth-promoting 
activity, these bacteria are also effective control agents 
of plant pathogens. In this study, root diseases of sorghum 
and wheat were used as model systems to test GPRB for 

their efficacy as biocontrol agents. The fungal pathogens 
Fusarium oxysporum and Pythium ultimum, which cause root 
and crown rot in several crops, including sorghum and wheat, 
were used as target pathogens.  A large collection of GPRB 
isolates were obtained from grass species in South Africa, as 
well as sorghum fields in Ethiopia, and were subsequently 
tested both in vitro and in the greenhouse for biological 
control activity, as well as plant growth promotion. At least 
23 isolates displayed significant inhibition of in vitro mycelial 
growth of F. oxysporum and also showed significant root 
colonisation ability on sorghum seedlings. These isolates were 
further tested for their biocontrol ability against F. oxysporum 
in the greenhouse. A number of isolates showed significant 
activity and in some instances 100% disease suppression 
was recorded. The most effective isolates were identified 
as members of the Genus Bacillus, including B. cereus, B. 
subtilis, B. circulans, B. licheniformis, and Chromobacterium 
violaceum. Subsequently, effective biocontrol has also been 
demonstrated under field conditions. Apart from the disease 
suppressive action, bacterial isolates were also tested for their 
growth-promoting activity.  Some isolates showed dramatic 
growth-promoting ability, in one instance increasing shoot and 
root biomass of sorghum by more than 90%. Effective isolates 
were studied to determine their modes of action. They were 
demonstrated to produce the phytohormone indoleacetic 
acid and siderophores, and to solubilise tricalcium phosphate. 
Of the effective isolates identified by means of the API and/
or sequencing of the bacterial 16S rDNA genes, 44% were 
Bacillus cereus, 19% Chrysoemonas luteola, 13% Serratia 
marcescens, 13% Sphingomonas paucimobilis and 6% 
each of Stenotrophomonas maltophila and Brevibacterium 
laterosporus. The study clearly demonstrated the efficacy 
of GPRB as biocontrol and plant growth-promoting agents. 
A number of these bacterial strains are currently being 
commercialised. 

Prof N Labuschagne 
Microbiology and Plant Pathology
+27 12 420 3282
nico.labuschagne@up.ac.za

Prof L Korsten 
Microbiology and Plant Pathology
+27 12 420 3295
lise.korsten@up.ac.za

Dr A Hassen 
Microbiology and Plant Pathology
+27 12 420 2996
ahmed.hassen@up.ac.za

Novel applications for bioactive 
compounds

Postgraduate students registered for the new Medicinal Plant 
Science option with professors Marion Meyer and Namrita Lall 
discovered a number of novel bioactive compounds from 
medicinal plants with anticancer, antityrosinase, antiherpes 
and antidiabetic activity. These results and promising 
phase I clinical trial data resulted in a provisional patent 
on antityrosinase activity. In the project on the antiherpes 
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activity of a Helichrysum species of Prof Meyer, an alternative 
biosynthetic pathway for 4’OH flavonoids was discovered and 
the gene responsible for it characterised. The collaboration 
of Prof Karl Kunert with the University of Newcastle, UK, 
contributed to understanding the mechanisms allowing 
plants to survive in stressful environments. One of the projects 
of this collaboration was a study on the transcriptome of 
soybean nodules exposed to drought and maize exposed 
to a high CO2 concentration in the atmosphere to identify 
and characterise genes that are expressed due to stress 
treatment. It was found that particular emphasis is on the 
action of proteases and protease inhibitors to prevent the 
stress-related senescence processes. Another research 
highlight was a detailed study on pathogen resistance in 
bananas and, in particular, the isolation and characterisation 
of the banana non-expresser of pathogenic resistance (NPR) 
genes. By unravelling the function of these genes in crop 
species, we hope to eventually use the information to better 
understand the crop’s response to pathogen infection and to 
design crops that can better withstand biotic stresses. Data 
obtained from this programme have already been submitted 
for publication.

Prof JJM Meyer
Plant Science
+27 12 420 2224
marion.meyer@up.ac.za

Prof N Lall
Plant Science
+27 12 420 2524
namrita.lall@up.ac.za

School of Physical Sciences

Bone cancer research

Recently, a forensic laboratory has been established in 
the Department of Chemistry to analyse illegal drugs. The 
purpose of the laboratory is to support the Hatfield Court 
initiative of the University by supplying analytical evidence 
on confiscated material that can stand up to legal scrutiny. 
A gas chromatography - mass spectrometer (GC-MS) has 
been bought and temporarily installed for this purpose. A 
post has been created for a qualified person to assist with 
the analyses. It is planned that postgraduate students will also 
be trained in this laboratory. In the Department of Chemistry 
a dedicated research project (sponsored by the NRF) under 
leadership of Prof I Cukrowski is doing cutting-edge research 
on bone cancer. Bone cancer is among the most common 
and most painful cancer-related diseases. It occurs on all the 
continents and is, in most cases, a result of spreading out of 
breast and prostate cancerous cells. Bone, when under the 
attack of cancerous cells, dissolves too rapidly, triggering a 
vigorous bone rebuilding process. This rapid dissolution and 
formation of bone are most likely the cause of the enormous 
pain patients experience, but a real mechanism is not yet 
known. Bisphosphonates (BPs) are compounds that are 
commercially being used either for pain palliation or, when 
carrying a radioisotope, for cancer treatment (in addition 
to or instead of chemotherapeutic treatment). Even though 
BPs have been used for many years, their mechanism of 

action and their mode of interaction with bone attacked by 
a cancer are not well understood. This is a multidisciplinary 
project involving (i) the study of complex formation reactions 
(modelling of species formed and the determination of 
stability constants) of BPs with selected metal ions (those 
important in the human body, as well as lanthanides used 
in bone cancer therapy), (ii) blood plasma computational 
modelling of the transport of Metal-BP complex, (iii) Raman 
spectroscopic studies of interactions between BPs and 
hydroxyapatite (HA), a model compound used instead of 
a real bone, and many more. Recently, the research group 
embarked on the development of a computer model of an 
artificial bone, for example HA. They have already confirmed 
experimentally that HA and a real bone show very much the 
same chemistry, affinity to BPs and metal ions, and hence it 
makes perfect sense to use HA instead of real material bone. 
The modelling of HA is a challenge, as the smallest unit that 
repeats itself throughout the compound known as HA contains 
over seventy atoms. This unit is not a complete compound, 
but rather a fragment of a network, and to model it properly 
one must incorporate many basic units. For the first time they 
have managed with the help of materials design specialists 
to generate an energy-optimised structure of HA. The group is 
in the process of computing the theoretical Raman spectrum 
of optimised HA material – their hope is that the computed 
and experimentally recorded spectra will be similar enough 
to justify extending their studies.  

Prof I Cukrowski
Chemistry
+27 12 420 2512
ignacy.cukrowski@up.ac.za

Microbial mat features preserved 
within siliciclastic rock

A book entitled Atlas of microbial mat features preserved 
within the siliciclastic rock record, edited by J Schieber, PK 
Bose, PG Eriksson (UP), S Banerjee, S Sarkar, W Altermann 
(Hon. Prof UP) and O Catuneanu (Elsevier, 2007, 311 pp) was 
published. This is the first comprehensive description and 
interpretation of all known features within the clastic rock 
record which are ascribed to an origin directly or indirectly 
through the presence and activity of microbial mats. In the 
Precambrian geological time period, encompassing about 
80-85% of the rock record on earth, microbial and bacterial 
organisms would have dominated life on the planet – their 
direct remains are extremely limited (and controversial) but 
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they have, through a large number of proxies, left a relatively 
extensive record of microbial mat features within both 
chemical and  clastic sediments. This book examined the less 
well-known clastic record of these features.

Prof PG Eriksson
Geology
+27 12 420 2238
pat.eriksson@up.ac.za

Solid dosage forms for acaricides

Solid dosage forms are popular systems to deliver pesticides 
to the site of application due to their ease of handling and 
safety in transportation. The challenge remains to rapidly 
release the active pesticide in water at the point of use. 
Urea-1,3 dimethyl urea eutectics were shown to retain 
the fast aqueous dissolution rate of urea, while providing 
a lower melting point solid into which lower melting point 
actives or temperature-sensitive actives may be successfully 
incorporated. A solid dosage form for AmitrazTM (N-methyl 
bis(2,4-xylyliminomethyl) methylamine) was developed for 
Bayer Agricultural Sciences and patented worldwide. This 
new technology provides an alternative, commercially viable 
release system for the agrochemical industry to deliver a 
range of pesticides into aqueous dip solutions.

Prof W Focke
Institute for Applied Materials
+27 12 420 3728
walter.focke@up.ac.za

A Raman spectroscopic study of 
the Mapungubwe oblates 

Oblate seed beads (2 – 4 mm) excavated on Mapungubwe 
Hill, an Iron Age site in South Africa, were analysed with 
Raman microscopy and supportive techniques to determine 
the glass technology and pigments used to produce the 
beads. The Raman spectra and XRF analysis of the beads 
classify the glass as a typical soda/lime/potash glass similar 
to Islamic glass from the eighth century (Ommayad), but 
with higher levels of aluminium, iron and magnesium. The 
turquoise, bright green, bright yellow and orange colours were 
obtained by utilising a combination of cassiterite (SnO2) and 
lead tin yellow type II (PbSn1-xSixO3). Doping with cobalt and 
manganese produced dark blue and plum-coloured beads. 
The Fe-S chromophore was detected through its resonance-
enhanced spectrum in the black beads. Corrosion of 
the black beads was investigated and an organic phase 
detected on the beads, which might have influenced the 
corrosion process. This detailed profile of the glass technology 
used to produce the Mapungubwe oblates might eventually 
help to determine their provenance.

Mrs LC Prinsloo
Physics
+27 12 420 2458
linda.prinsloo@up.ac.za

The first Raman spectroscopic study 
of San rock art 

San rock art sites are found throughout southern Africa; 
unfortunately this unique heritage is rapidly being lost through 
natural weathering processes, which have been the focus of 
various studies conducted in the uKhahlamba Drakensberg 
Park since 1992. It has recently been shown that the ability 
of Raman spectroscopy to identify salts on rock faces on a 
micro- and nano-scale, can make a contribution to these 
projects. In order to test the feasibility of undertaking on-site 
analyses, a small rock fragment with red and white pigments 
still attached, which had weathered off the rock face, 
was analysed with Raman spectroscopy under laboratory 
conditions, using a Dilor XY Raman instrument and a DeltaNu 
Inspector Raman portable instrument. A small sample of 
black pigment (smaler than 1 mm2), collected from a badly 
deteriorated painting and a few relevant samples collected 
on site, were also analysed. It was possible to identify most of 
the inorganic pigments and minerals detected with previous 
XRD and EDX measurements, as well as organic phases not 
detected in San rock art before. Animal fat was detected 
on the pigments and on the back of the rock fragment. The 
spectra quality makes successful on-site measurements a 
good prospect.

Mrs LC Prinsloo
Physics
+27 12 420 2458
linda.prinsloo@up.ac.za
 
Mr W Barnard
Chemistry
+27 12 420 3109
werner.barnard@up.ac.za

Prof IK Meiklejohn
Geography, Geoinformatics and Meteorology
+27 12 420 4049
ian.meiklejohn@up.ac.za

Modification of clays for polymers 
and personal care applications

Monodispersed nanoparticulate clay fillers have been shown 
to greatly enhance the properties of plastics materials, 
including gas barrier properties, strength, dimensional stability, 
flame retardancy and UV stability. Most studies have focused 
on cationic smectite-based clays. Anionic clays such as the 
class of layered double hydroxides (LDH) may provide an 
alternative route. They have the general chemical formula with 
MII = Mg, Zn, Fe, Co, Ni, Cu and MIII = Al, Fe, Cr. The structure 
of these compounds consists of trioctahedral metal hydroxide 
sheets that alternate with interlayers containing anions and 
water. The brucite-like sheets have a net positive charge x per 
formula unit owing to isomorphic substitution of some of the 
divalent cations by trivalent ones. This net positive charge is 
balanced by an equal negative charge from the interlayer 
anions. Water molecules occupy the interlayer space. They 
are partially oriented owing to hydrogen bond interactions 
with the anions and the hydroxyl groups on the surface of 
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the octahedral layers. Recently Chamotte Holdings, a local 
mining and chemicals- manufacturing company, started up 
a local plant for the production of hydrotalcite with a novel 
and environment-friendly manufacturing process. It uses 
magnesium oxide as a starting material and can produce 
hydrotalcite, hydromagnesite and magnesium hydroxide 
as viable products. The primary market for the hydrotalcite 
is its use as a heat stabiliser in polyvinyl chloride (PVC). It 
promises to be an environmentally safer alternative than the 
toxic barium, cadmium and lead salts largely used in South 
Africa. As for the smectite clays, the LDHs can be intercalated 
by appropriate organic species and specifically long chain 
carboxylic acids and anionic surfactants such as sodium 
dodecyl sulphate (SDS). The distinctive properties of such 
modified layered double hydroxides permit a wide range 
of uses, including polymer additives, precursors for catalysts 
and magnetic materials. Their generally non-toxic nature 
and membrane-like structure can be harnessed to protect, 
carry, deliver and controllably release pharmaceuticals or 
genes. Nanocomposites can be prepared by exfoliation 
within polymer matrices. The currently available intercalation 
procedures described suffer from some of the following 
problems: (i) poorly crystallised products, (ii) contamination with 
other anions and solvents, and (iii) mixed phases containing 
one or more of the following: precursor material owing to 
incomplete reaction or ion exchange and carbonate forms 
owing to reaction with CO2. Owing to the wide-ranging utility 

Electron microscope pictures of an anionic clay crystalsintercalated with stearic acid

Nanotechnology in action in nature: Side view of the fracture surface of a sea shell. Note that the material is composed 
of several layers of blade-shaped calcium carbonate crystals bonded together by proteins. The nanostructured nature of 
the sea shell is responsible for the amazing strength and impact properties of this "lowly chalk-based" material.

of LDH intercalates, it is of interest to develop environmentally 
friendly and energy-efficient methods of intercalation that 
yield pure products. The Institute for Applied Materials (IAM) 
has recently developed environmentally friendly methods 
for intercalation of fatty acid anions and anionic surfactants 
into carbonate-containing layered double hydroxides 
(hydrotalcite). In addition, a new process for intercalating 
cationic surfactants in local smectite clays was developed. 
This work is being funded by an Institutional Research 
Development Programme (IRDP) grant from the National 
Research Foundation (NRF). This opens the way to tailoring 
the properties of locally produced hydrotalcite for a variety of 
applications. The successful production of nanoparticle clays 
could enable South Africa to produce its own products and 
reduce our dependence on imports. It could open lucrative 
new local and export markets to the South African mining and 
clay processing industry. Although the focus is initially on the 
plastics industry, there might be spin-offs in other areas such 
as the pharmaceutical and cosmetic industries, which use 
similar products.

Prof W Focke
Institute for Applied Materials
+27 12 420 3728
walter.focke@up.ac.za
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Prof Cas Vos, Dean

Message from the Dean
For the Faculty of Theology, qualitative research remains 
one of the core building blocks of its academic contribution 
to the scholarly community and to South African society. 
To be nationally relevant in church and society and to be 
internationally competitive among highly ranked international 
universities are prime academic endeavours, which this 
faculty strives for.

A large number of research publications, some international 
books, South Africa-Netherlands Research Programme on 
Alternatives in Development (SANPAD), National Research 
Foundation (NRF) and Technology and Human Resources for 
Industry Programme (THRIP) funding, as well as the increasing 
involvement of personnel in international academic projects 
and endeavours during 2007, have encouraged the faculty’s 
dedication to be one of the leading research faculties at the 
University.

The influence and impact of theological research in South 
Africa and the world can hardly be underestimated. As a 
multi church faculty in co operation with other faculties and 
universities worldwide, this impact has been underscored 
by the high intensity of public interest and news coverage 
during 2007.  A variety of themes has been addressed in the 
research endeavours this year; the authority of the Scripture, 
homosexuality, HIV/AIDS and the relationship between various 
religions are some examples.

Again, research in Old and New Testament Studies or 
related extra-biblical literature focused on the Pentateuch, 
Psalms, Enoch, Septuagint, John, Christology and biblical 
ethics. Research in Systematic Theology and Christian 
Ethics concentrated on the interaction between rationality, 
spirituality and morality, the ‘ethics of responsibility’ and the 
debate between theology and the natural sciences.

Church History and Church Polity focused attention on African 
Christianity, reconciliation and ecumenical responsibility. With 
regard to Practical Theology, the emphasis fell, inter alia, on 
various aspects of sexuality, liturgy, preaching, hymnology, 
cremation, trauma counselling, narrative pastoral family 
therapy, HIV/AIDS, and urban community development.

Focus areas in Science of Religion and Missiology included 
the importance of the truth and reconciliation process in 
South Africa and the role of various religions in this process. 
Black economic empowerment (BEE) is also one of their main 
focus areas.

Co operation with a number of international institutions took 
place during 2007, including the Asbury Theological Seminary 
(USA), the Context Group (USA), Evangelical Theological 
Seminary Cairo (Egypt), the International Reformed 
Theological Institute, Von Humboldt University (Berlin), Durham 

(Duke Divinity School), Essen Bochum, Louvain, Marburg, 
McCormick Theological Seminary (Chicago, USA), Princeton 
Theological Seminary, St Petersburg, Utrecht, Vienna, the 
Free University of Amsterdam and the Ludwig-Maximillians-
Universität, München, Germany.

Research in the faculty is supported by courses in research 
methodology, especially for graduate students. These 
students, as well as professionals with post-graduate degrees, 
are integrated in research projects of faculty members 
in collaboration with an extensive network of international 
research associates.

Two scholarly theological journals of the faculty, HTS 
Theological Studies and Verbum et Ecclesia, are internationally 
recognised and accredited. Their editorial boards include 
various international scholars.

Approximately 118 articles were published in national and 
international academic journals and books during 2007. 
Examples of international books include Het Evangelie van 
Judas (J van Oort), Ten Have: the Netherlands, Identity, 
ethos and ethics in the New Testament (J G van der Watt 
(ed)), Walter de Gruyter: Berlin, Deuteronomy in Hebrews, in: 
Menken, (MJJ & Moyise, S (eds)), Deuteronomy in the New 
Testament, 152-168 (G J Steyn), T & T Clark/Continuum: 
London, The translation of theopoetry of the Psalms in Korean 
(CJA Vos), Qumran Publishing Home: Seoul, Korea, Psalms 
and mythology (DJ Human (ed)), T & T Clark: New York/London, 
South African perspectives on the Pentateuch (J le Roux & E 
Otto (eds), T & T Clark: New York/London.

Factors that will impact on the research of the faculty in 
2008 will be the accumulating involvement of postgraduate 
researchers from church and society, sustainable 
internationalisation, the involvement of participating churches 
in faculty activities, and relevant community projects like 
those on HIDV/AIDS, BEE, cremation, sexuality, the Septuagint 
and others.

Faculty of Theology
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International congresses on Homiletics, Pentateuch, Psalms 
and Hebrews have been held in 2006 and will be disseminated 
internationally in academic books during 2009. Centres of the 
faculty, like the Centre for Theology and Community (CTC), 
the Institute for Missiology and Ecumenical Research (IMER), 
the Centre for Continued Theological Training (CCTT) and 
the Reformed Theological College (RTC), have all stimulated 
research. The faculty accepts the challenge of maintaining a 
high standard of relevant research during 2007.

Research highlights

The prospects of a Christian ethics 
of responsibility 

The aim of this research project was to clarify the prospects 
of a Christian ethics of responsibility.  In order to do this, it 
was necessary to investigate why the promise of a number of 
Protestant theologians to develop such a Christian ethics of 
responsibility in the eighties and nineties has not been fulfilled. 
The aim was also to determine whether the promise that a 
Christian ethics of responsibility seems to hold, can still be 
fulfilled. The first part of this research project was completed in 
2006. Findings are based on a critical discussion of the versions 
of a Christian ethics of responsibility that were developed in 
the eighties and nineties in dialogue with the philosopher Hans 
Jonas by the four Protestant theologians William Schweiker, 
Wolfgang Huber, Johannes Fischer and Ulrich Körtner. It should 
be pointed out that the disparity of their views is the main 
reason why a responsibility ethics school could not have been 
developed untill now. The researcher attempted to identify 
common denominators for such an ethics by extracting 
from the views of the theologians a number of ways in which 
responsibility can and should today qualify Christian ethics 
fundamentally. Five ways in which responsibility can and 
should fundamentally qualify contemporary Christian ethics 
have been identified as follows:

Christians should not regard their moral obligations as •	
narrow and very specific moral commands or duties 
that they have to fulfil in obedience to God, but rather 
as broad and comprehensive moral responsibilities that 
they have to assume and give account of to themselves, 
fellow human beings and God.
They have the responsibility to contribute to the •	
constitution of moral obligations in our time, which entails 
the responsibility to formulate new moral directives 
where necessary, find the moral consensus needed in 
particular situations of moral decision-making, as well as 
the responsibility to conclude agreements or covenants 
among those involved to commit themselves to act in 
accordance with the moral consensus, where such a 
commitment is lacking.
They have the responsibility to do justice to both moral •	
obligations and the functional obligations that are 
prevalent in the different social systems without forfeiting 
the priority of moral obligations.
They also have the responsibility in the present situation, •	
earmarked by moral plurality, to take into account the 
consequences of the available options for action, 
especially their effect on the freedom of conscience of 
people who do not share their moral convictions.
The responsibility to take the consequences of •	

available options for action into account also relates 
to the consequences such actions would have for the 
preservation of the environment and for the survival and 
quality of life of future generations. 

The general conclusion of the research is therefore that the 
prospects of a Christian ethics of responsibility are not as 
bleak as a superficial comparison of the disparate versions of 
such an ethics would suggest.

Prof DE de Villiers
Dogmatics and Christian Ethics
+ 27 12 420 2885  
etienne.devilliers@up.ac.za 

Beautiful but tough

The aim of this comparative study between the Biblical 
characters Esther, Susanna and Judith was to identify 
elements of a master narrative. The narrative patterns 
of some of the Persian (Ishtar), Egyptian (Isis) and Greek 
(Aphrodite) mythological stories show similar traces with the 
narratives of the three women. Turning to the Jewish world 
itself, however, when the narrative pattern and its different 
elements are compared with the story of Deborah (Judg 
4-5), there are definitely some striking similarities to be noted. 
Probably modelled on the story of Deborah, the beautiful 
but tough Jewish women characters, Esther and Judith, align 
themselves with pagan rulers and thereby save their people 
through their beauty, intelligence (wisdom), courage and 
religious convictions. At least, this is how these narratives are 
portrayed on the surface level. The big question is, however, 
whether these women are really portrayed as ‘tough’, 
courageous, displaying leadership roles (particularly as a 
correction of male leadership) and serving as saviours of 
their people at crucial moments, or whether they are merely 
pictured as role models of ultimate obedience to God and to 
the expectation of their people, of submission to the men of 
their nation by being weapons of beauty through whom the 
enemy can be destroyed by displaying a willingness of self-
sacrifice. Are they thus portrayed as heroes, or are they rather 
portrayed as ultimate objects of obedience, piety, submission 
and self-sacrifice? Susanna becomes an ultimate example 
of remaining faithful to the law of God and to her husband – 
“even though that would mean losing the reputation of being 
chaste and even her life”. Esther’s terrified, depressing and 
fatalistic statement, “If I die, I die”, probably resonates more 
the tone of desperation and a point of no return, than that of a 
brave, courageous, tough leader. The Esther story undergirds 
the assumption of patriarchal ideology by showing that a 
woman should be obedient and submissive, by teaching 
that women can become national heroines only by fulfilling 
their assigned roles as wives and mothers, and by showing 
that women get their way through deceptive and circuitous 
means. Nevertheless, at least in the case of Judith, the 
situation seems to be different and she has been contrasted 
with Esther. Or is it the case? Judith was written to entertain 
and to instruct. Furthermore, Judith is, from beginning to end, 
a moral tale, reinforcing for its hearers the basic theology of 
the Deuteronomistic history, presenting Judith as a model of 
piety and rigorous observance of God’s covenant, affirming 
the efficacy of prayer coupled with faithful action, and 
encouraging confidence in the God of Israel and in the ability 
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of the Torah-observant Jew to become a vehicle through 
which God may benefit God’s people. In this sense, Judith 
seems to be an inspirational example of piety, dedication 
to God, and courage. Maybe much more research is 
needed, not only investigating the purpose behind the origins 
of the narratives of Esther, Judith and Susanna, but also the 
psychology of the cultural context within which the narratives 
originated, as well as their implied persuasive function meant 
for the communities to whom they were directed.

Guidelines for a responsible 
understanding of homosexuality 
within the New Testament context

This research asks how the New Testament can be used in a 
responsible manner in the debate about homosexuality. It is 
clear that this is a complex issue that is driven by subjective 
opinions about the phenomenon itself, and by the selection 
and analysis of certain passages for the chosen viewpoint of 
the individual. Different arguments are steering the debate: 
emotional, societal pressure, biological-psychological, 
biblical, theological, and technical arguments all find their 
way in different contexts. The fact of the existence of deviations 
in nature, the occurrence of homosexuality among different 
primitive and ancient cultures, and the use and application 
of a single term, coined more than a century ago, for 
a variety of aspects, are all contributing to this complex 
labyrinth. A responsible use of the New Testament (NT) in the 
debate on homosexuality can only happen when it is done 
in a diversified and qualified manner. It is argued that the 
NT writings provide us with guidelines and five passages that 
are used in the debate, which are briefly surveyed. With the 
focus being on 1 Cor 6:9-11, it is suggested that this passage 
should be understood against the backdrop of the existing 
cults and religious practices that were found in first-century 
Corinth. After discussing the text in its social context, some 
guidelines are then formulated in order to proceed to a more 
responsible handling of the NT in the debate. The study takes 
note of different terminologies used in these NT passages, 
concluding then that homosexuality – in these NT passages 
– was closely linked with idolatry, immorality and perversity 
in the ancient NT socio-religious world. It is clear that there 
are neither references to homosexual orientation as a sexual 
identity, nor evidence of unequivocally rejecting homosexual 
behaviour in a range of different forms. Responsible use of 
the NT would therefore imply that it is not possible to talk 
unqualifiedly about homosexuality any more.

Hapax legomena in Ad Hebraeos: 
What can we learn?

The aim of this research project was to determine the number 
and distribution of hapax legomena — words that occur only 
once in the written record of a language, in the works of an 
author, or in a single text – in Hebrews and, in addition, to 
determine the frequency, as well as the content that was 
extracted from the Septuagint. It is no easy task, since the 
‘counting of words’ and ‘statistical evidence’ started to fall in 
disregard in scholarly circles due to its ignorance regarding 
context, etymological dangers and quick conclusions 
regarding results for literary criticism – in terms of both sources 
and authorship. This study attempted to keep these pitfalls in 
mind as it developed, but has perhaps not yet completely 

broken free from such dangers. It did try, nonetheless, to 
verify existing lists of hapax legomena, implement some 
scientific tests to do so, and to run some trials in a test corpus 
of contemporary Hellenistic literature with two sections in 
Hebrews where a high density of hapax legomena occur. 
A study of hapax legomena remains in one sense both a 
statistical and a philological  phenomenon, and in another 
sense a semantical and hermeneutical phenomenon. These 
aspects should be carefully assessed in the light of what we 
can deduct from our study. So, what do we learn then?

An inherent feature of this literary piece of work is its •	
relatively high number of hapax legomena. 
The number of •	 hapax legomena that was identified 
differs in many lists and references in the secondary 
literature, which is the result of mere copying from lists in 
previous material. This study has shown, in the narrower 
definition, that about twenty words that were formerly 
taken as hapax legomena do not fall into this category 
any more. The large number of words that was hapax 
legomena in both Hebrews and the LXX was particularly 
striking.
It became clear during the investigation of the •	 hapax 
legomena proper that since previous lists were compiled, 
evidence of the existence of at least two such words was 
found. This reduced the number from ten to eight and 
begs for great caution.
Hapax legomena•	 , in at least the Biblical documents, 
seem to “occur significantly more often in poetic 
passages than in prose, a result of poets’ preference 
for less ordinary words, as well as of the parallelism 
characteristic of biblical poetry, which relies heavily on 
synonyms.” In the light of this observation, it would thus 
probably not be a surprise that a higher density of hapax 
legomena was found in Heb 4:12-13, Heb 7 and 11. 
It cannot be denied, then, that behind this data lies •	
some clues regarding the author’s school and level of 
education, philosophical and rhetorical background, 
linguistic and stylistic abilities, access to possible sources, 
and even perhaps regional influence. 
Great caution is needed when attempts are made to •	
determine the possible origins of these hapax legomena. 
Except for the eight proper hapaxes, there is no clear 
indication that the rest is closer to classical, non-Jewish 
Hellenistic or Jewish Hellenistic literature. There is sufficient 
evidence that most of these hapaxes are actually to 
be found in Greek literature contemporary to his times. 
Some of these are peculiar words in Greek literature, rare 
but not unknown, some are found only in classical Greek, 
a large number is found in both classical literature and 
the Septuagint, but not in the rest of the New Testament, 
others only occur in LXX literature but not in classical 
literature, yet others only start to surface prominently from 
a post-New Testament stage in Greek literature. 

Some interesting observations, within the cautionary approach 
followed, are the following:

Some manuscripts (in certain cases the same) present •	
a variant reading for a few hapax legomena – which 
might point to a certain unfamiliarity, uncertainty or 
uneasiness with some of the hapaxes by later copyists. 
There are striking parallels with especially the books of the 
Maccabees and the Wisdom literature of the LXX.
There is little doubt that a significant number of the •	 hapax 
legomena investigated here occur as compounds. 
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Although the possibility could thus not be excluded that 
(some of) the eight proper hapax legomena might have 
been coined by the author as neologisms, the mere 
overlap between the hapax legomena in the passages 
investigated above (Heb 4:12-13, 10:19 – 12:29) with the 
mass of  evidence of their existence and use in ancient 
contemporary Greek should lead to great caution to 
ascribe too easily those New Testament hapaxes as 
neologisms by our author.

Attempting a first translation of the 
Septuagint Psalms into Afrikaans: 
problems and challenges

A translation project was started during October 2004 with a 
small number of senior students to translate the Septuagint 
(LXX) Psalms for the first time into Afrikaans. The importance 
of the LXX for Christianity cannot be underestimated, and this 
is an attempt to make people aware of this important first 
translation of the Jewish Scriptures on the African continent, 
to give people access to it in a translation in their mother 
tongue, and to contribute to the importance of the Psalms 
as a collection of hymns and prayers that is of value for the 
liturgy and the ministry of the church. A number of significant 
problems were identified; amongst them were the following:

No satisfactory Greek critical text edition of the LXX •	
Psalms exists currently.
The LXX is already a translation from the Hebrew;•	
Words have different connotations and meanings in the •	
receptor language (Afrikaans) for different members in 
the group;
Being a poetical language, to what extent would a literal •	
or a dynamic translation be more appropriate?;
Given the pace of translation and the extent of the •	
project, it will take a number of years to complete;
Existing dictionaries and grammars are mainly focused on •	
the New Testament – not on the LXX. These problems are 
discussed by means of practical examples encountered 
in Psalms 1-3.

The vita Christiana according to 
Hebrews 

The aim of this study was to provide exegetical notes for 
spiritual leaders about the ethics of a Christian lifestyle as set 
out in the book of Hebrews. Hebrews 10:19-25 is an important 
pericope, being a summary of the previous section and an 
introduction to the next section in Hebrews. It contains four 
exhortations, of which the first three are presented in the 
subjunctive and the last in the participle. These exhortations 
(vv22-25) aptly summarise the Christian life (vita Christiana) 
and find their base in ‘the new and living way’, which was 
opened up to Christians via the ‘blood of Jesus’ and via ‘his 
body’ (vv19-21). Within this cultic context, the first exhortation 
serves as the ‘votum’ of the vita Christiana, which is a call to 
worship (v22), while the second is a confession of hope (v23). 
The third exhortation focuses on the ethics of the Christian life 
(v24) and the fourth on the importance of the community of 
believers (v.25). Each exhortation provides the reason why, or 
the manner in which they ought to become a reality.

Which ‘LXX’ (Septuagint) are we 
talking about in New Testament 
scholarship? 

The researchers argue that one cannot unqualifiedly talk about 
‘the’ Septuagint when dealing with the quotations in the New 
Testament. Hebrews provides examples of the complexities 
facing New Testament scholars in their quest for the Vorlage 
of these quotations. The fact that more than three quarters 
of the quotations already appeared before the time when 
Hebrews was written, already presents multiple layers of the 
reception of these quotations as potentially known written or 
oral textual traditions. Not all quotations might be traced back 
to “either the Septuagint or the Masoretic Text”. These are not 
the only options to choose from in determining the Vorlage of 
the quoted texts, at least not in Hebrews. Factors that ought 
to be kept in mind (at least in Hebrews) are, among others, 
the following:

The existence of a multiplicity of texts and versions of the •	
same passage, as became clear from the versions and 
text variants available for the Song of Moses. In this case, 
the Odes 2 version in Codex A has shown an alternative.
The Old Greek of the Torah probably read different to •	
the reconstructed versions of existing printed LXX editions 
and even extant textual witnesses. Traces of the Old 
Greek of the Torah might be seen in the similarities 
between Hebrews and Philo. Hebrews did not agree with 
either ‘the Septuagint’ or the Masoretic Text, but is closer 
to Philo.

‘The Septuagint’ underwent a long history regarding its origin 
and transmission. Different text traditions are clearly detected 
in the New Testament. A text theory of a plurality of text types 
should undergird comparative studies on the quotations in 
the New Testament. Which Septuagint are we talking about 
when referring to the explicit quotations in Hebrews? The 
situation seems to be far more complex and fluid than to 
talk unqualifiedly, undefined and static merely about ‘the 
Septuagint’.

Prof GJ Steyn
New Testament Studies
+27 12 420 2358
gert.steyn@up.ac.za

Functional Household Programme

The Functional Household Programme (FHP) is an 
interdisciplinary practice research programme that won 
the THRIP Excellence Award from the Minister of Trade and 
Industry in the category social development in 2005.  The 
aim of the programme is to study the interfaces between 
churches, low-income households and industries to find 
solutions for low-income households to improve the quality 
of life of household members.  The programme received a 
THRIP grant for the second year consecutively to facilitate the 
design of a managed health care communication system 
with industry partner Enablemed. In this programme, two 
research reports were drafted in 2007: 
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The health status of communities around Lonmin •	
Platinum, limpopo: A baseline survey. 
Towards user specifications for a MHC communication •	
system: An analysis of the Enablemed communication 
network as perceived by staff, as well as a small number 
of doctors and patients.

The aim of the first study was to provide insight into the 
health status of 24 communities surrounding Lonmin 
Platinum, Limpopo, as well as to make recommendations 
for interventions aimed at improving the health status of 
people living in these communities. The sample size was 
560 households and 2 666 household members.  Findings 
indicate that, on average, each household across the 24 
communities consisted of between four and six household 
members. The gender distribution is fairly even with 44.06% 
male household members and 55.94% female household 
members in the total sample.  The overall education level 
in the communities is as follows:  23.77% of the household 
members in all the communities have no education at 
all, 70.14% of all household members have some school 
education (a grade 12 or lower education), and 5.95% of all 
household members have some form of tertiary education. 
The majority of caregivers who fall in the economically active 
population group have an education level of grade 3 to 
grade 9.  One of the most important findings of the study is the 
dismal state of the employment rate as reported by primary 
caregivers of households. Only two communities reported an 
unemployment rate of less than 80%, namely Lebowakgoma 
at 78.17% and Matome at 77.19%. The unemployment rate 
reported in the current study is higher than the average (strict 
definition) claimed by the Statistics South Africa (SSA) indicators 
of 46.5% for the greater Lepelle-Nkumpi district. Some 80.09% 
of the caregivers in the 24 communities covered by the survey 
indicated that their last visit to a health facility had been less 
than a year ago. They were also asked to indicate which 
health care services members of their household had made 
use of in the last 12 months. Some 86.62% of the respondents 
had visited a government or municipal clinic, 81.27% had 
visited a public hospital, 58.50% had visited a church and 
9.37% had been to see a traditional healer. The statistics 
regarding knowledge, attitudes, beliefs, practices and needs 
indicate that, despite the ongoing prevention, awareness and 
treatment messages, too many people are still ill-informed 
with regard to the prevention and treatment of HIV/AIDS. An 
indication that there is some progress in terms of the way in 
which community members protect themselves against HIV 
infection is the statistically significant relationship between 
caregivers indicating that their partners are faithful and the use 
of condoms (p-value<0.0001). Some 63.29% of the caregivers 
who indicate that their partners are not faithful indicated that 
they always use a condom during sex. Most households 
have radios (79.43%), cellphones (73.17%) and television 
sets (60.29%) available as communication mediums. It is 
remarkable that only 1.43% of households have telephones, 
while 73.17% of households own cellphones. Only 0.89% of 
respondents have personal computers and just 0.18% of 
respondents have internet access. None of the respondents 
reported that they have access to cellphone banking. 
Improvement of food security, youth programmes, crime 
prevention and infrastructure (water, road and stormwater) 
were identified as strategic priorities for future interventions. 
The second report was aimed at design specifications for a 
managed health care communication system tailor-made 
for Enablemed. The presupposition is that an analysis of 
the Enablemed communication network, as perceived by 

staff members, could help to draw the contours for these 
specifications.  A number of propositions were formulated to 
determine the design of the small scale implementation of 
a selection of communication improvements for evaluation, 
refinement and validation by the research team. Software 
experts have commenced with the programming of the new 
communication system employing the propositions in the 
above report as a guideline. 

Church Household Interface Care 
and Support (CHICS) model.
 
The HIV/AIDS epidemic is causing a tremendous increase in 
the number of vulnerable people in southern African society. 
It is important to find models that will make it possible for 
vulnerable children in low-income southern African households 
to enjoy a proper quality of life. The FHP attempts to make 
a contribution in this regard through the development of a 
CHICS model for utilising local church facilities to support urban 
and township low-income households that are taking care 
of vulnerable children. A social work student was appointed 
full-time in 2007 with financial assistance from the Northern 
Synod of the Dutch Reformed Church to assist the research 
team in their endeavour to develop the CHICS model. The 
CHICS model is currently implemented on a small scale 
for evaluation, refinement and validation at a local church 
facility in the Mamelodi area.

Dr M Murray
Science of Religion and Missiology
+27 12 420 2015
montagu_m@absamail.co.za

Basa Magogo 

Thousands of South African households burn coal for 
domestic energy. Pollution resulting from domestic coal use 
contributes to high levels of ambient and indoor air pollution, 
as well as decreased visibility in townships in Gauteng, the 
Mpumalanga highveld and the Free State. A cheap and 
effective ignition method, dubbed Basa Magogo (BM), has 
been discovered as a result of research by IMER and the 
Nova Institute in participation with community members in 
eMbalenhle, Mpumalanga. The most successful technology 
transfer project has to date reached less than 60% of target 
populations.This project aims to develop a comprehensive 
technology transfer strategy to increase the uptake of 
Basa Magogo technology to levels above 80%. This will be 
achieved by:

evaluating alternative social ‘routes’ for transfer of the •	
technology; and
developing an information system and appropriate •	
software to manage the technology transfer process on 
suburb, street and house level.

A survey was conducted of Basa Magogo users in the township 
of Zamdela (adjacent to Sasolburg in the Metsimaholo 
Municipality), in which it was found that 51.9% of households in 
Zamdela use coal in their homes. Of these, 49% use the Basa 
Magogo method of igniting coal. The retention of the Basa 
Magogo method is high, but the number of Basa Magogo 
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users decline over time due to demographic factors, as well 
as changes in coal use patterns. Changes in housing (new 
RDP houses were built) may also play a role. It was further 
recommended that demonstrations of the top-down method 
should be considered during the winter of 2008 to improve 
the uptake of Basa Magogo.

Dr C Pauw
Science of Religion and Missiology
+ 27 12 420 2015
christiaan.pauw@up.ac.za

International Enoch Seminar

The aim of this research project was to study the common 
roots of Judaism and Christianity in the diverse world of the 
Second Temple period. During its third season, this project 
focused on the section of the Parables of Enoch (1 Enoch 37-
71) in the pseudepigraphical book of Enoch written between 
the third to first century BCE. In this section, reference is made 
to a mysterious figure called ‘Messiah’ and ‘Son of Man’. As 
the same titles are used for Jesus of Nazareth in the later New 
Testament writings, it is obvious that a study into these terms 
will throw important light on the development of the religious 
ideas found in Christianity and Judaism. As a contribution to 
this project, the researcher studied the concept of Spatiality 
in the Second Parable of Enoch. The results of this study, 
along with 33 other studies on the Parables, were published 
in Gabriele Boccaccini (ed) during 2007 as Enoch and the 
Messiah Son of Man. For the purpose of his investigation into 
the function of spatiality in the Book of the Parables (Eerdmans: 
Grand Rapids, MI), the researcher used the discipline of 
critical spatiality. This discipline investigates the spatial aspect 
of texts and relates the constructed space in the texts to the 
socio-historic context in which it originated. It understands 
space in the framework of the social experience and ancient 
conceptualisation of the physical space in which people lived. 
In apocalyptic literature like that of Daniel and Enoch, the 
ideologically created spaces in these texts reflect the ideas 
of the apocalyptic groups who formed these apocalypses. 
As the concept ‘Son of Man’ is found in both Daniel 7:9-14 
and 1 Enoch 46:1-51:5, the space constructed in these 
passages can be studied and related to the ideologies of 
the two groups responsible for this literature. In Daniel 7:1-28 a 
scene of judgement is depicted as being conceptualised in 
earthly terms of a throne surrounded by several beings. In the 
scene, power is transferred from figures symbolised by mythic 
animal images who use this power to devour and demolish, 
to one like a human being (Son of Man) having everlasting 
dominion. These events are facilitated by an ancient of days, 
served by innumerable multitudes of people, who acts as 
supreme judge in this narrative.  In this ideologically created 
space the idea that God’s holy ones are to be dominated 
by overwhelming world powers is resisted and replaced by a 
heterotopian lived out space in which the faithful can already 
live and be protected from the dangers they experience 
from the world powers in everyday life. In 1 Enoch 46:1-51:5 a 
similar throne scene is depicted, but this time conceptualised 
in terms of celestial phenomena.  A senior person with hair 
like white wool, called the ‘Before-Time’ and the ‘Antecedent 
of Time’ sits on a throne and executes judgement. Next to 
him, his prototype is found, one with a face like a human 
being, born of human beings, called ‘the Son of Man’, the 

Chosen One, the Elect One, the Messiah or the Lord of the 
Spirits. He deposes kings from their thrones and kingdoms and 
simultaneously vindicates the blood of the righteous that had 
been shed. The findings of this comparative spatial analysis 
are that we are dealing with two totally different apocalyptic 
groups. The Daniel group is concerned with world powers, 
while the group of the Parables is concerned with local 
groups. The Daniel group works with terrestrial space in which 
universal powers are in conflict with each other. Their concern 
is power politics on a universal scale. The ‘world’ in Parables is 
much more concerned with local groups and powers. They 
are troubled by oppressors, unrighteous landowners, wealthy 
individuals, people pretending to be believers but denying 
God. The liberator of this group, however, is more celestial 
than terrestrial. In Parables, the Son of Man shares much more 
in the identity of the Lord of Spirits than Daniel’s Son of Man 
with the Ancient One. The space of Parables is much more 
heaven-orientated than the politically orientated space in 
Daniel. The Enoch group finds its answer in a supernatural 
world with heavenly liberators. The view in Enoch represents 
a development in apocalyptic thinking of the ideas found in 
Daniel and paved the way for the messianic conceptualisation 
of Jesus of Nazareth in the New Testament. The christological 
theology of the New Testament is more related to the ideology 
of the ‘Son of Man’ in Enoch than to its conceptualisation in 
Daniel.  

Prof PM Venter
Old Testament Science
+27 12 420 2074
pm.venter@up.ac.za 
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Prof Gerry Swan
Faculty of Veterinary Science

Message from the Dean
Good progress has been made in achieving the goals set in 
the faculty’s strategic plan, including measures to stimulate its 
research programme. A special effort was made to increase 
the number of post graduate students, who traditionally 
form the mainstay of the research activities. A measure of 
success is reflected in an increase of 30% in the number 
of post graduate bursaries allocated during the year, and 
a positive aspect is the fact that almost 60% of the bursars 
are from previously disadvantaged groups. On the negative 
side, however, is the fact that the majority of these are foreign 
students, mainly from other African countries. The result is that 
although the faculty receives some short-term benefits and 
contribute to the development of our continent, it does not 
solve the long-term problem of training sufficient research 
veterinarians in this country.

The research output of the faculty continued to grow 
steadily over the past few years. Subsidy units earned from 
the Department of Education based on scientific outputs 
increased by 38% compared to the previous year, and 
especially gratifying is the fact that the subsidy per staff 
member reached 0.59, getting closer to the UP goal of 1.0. A 
significant contribution to this growth was made by members 
of the clinical departments who have to deal with serious time 
constraints. A noteworthy achievement is the fact that all the 
faculty’s publications were published in the higher category 
ISI-accredited journals. In practical terms, this resulted in an 
increase of 51% in the allocation for research received from 
the University of Pretoria.

In order to increase the relevancy of our research, and to 
concentrate on problems unique to Africa and on areas in 
which the faculty leads the field, its the focus areas were 
reviewed and it was decided to focus on the five niche areas 
identified last year, of which two were accepted for long-term 
support by the Institutional Research Development Programme 
(IRDP) programme of the National Research Foundation (NRF). 
It was also decided to strengthen collaboration in research 
both between departments and with other faculties and 
organisations, such as the ARC-OVI, by establishing formal 
discussion groups based on specific problems, for example 
the  danger posed by bovine tuberculosis in South African 
wildlife. The implementation of this decision will be one of the 
faculty’s main challenges in 2008.

Since 1984 an annual highlight has been the Faculty Day, 
during which staff members have the opportunity to present 
their research to colleagues and peers. The 2007 event was 
again a huge success with 24 oral and 15 poster presentations. 
The occasion is also utilised for the announcement of various 
awards, inter alia those for Researcher of the Year and Young 
Researcher of the Year. These awards serve to recognise 
and reward scientific productivity in terms of publications 
over a period of time and thus to motivate especially young 
researchers. 

A climax of the programme each year is the Sir Arnold Theiler 
Memorial Lecture delivered by a prominent guest speaker. 
This year it was given by Prof AWCA Cornelissen, Dean of 
the Veterinary Faculty of Utrecht University in the Netherlands 
(UU). His theme was: “What makes an excellent faculty of 
veterinary medicine?” and his answer to this question was 
that internationally faculties are mainly rated in terms of their 
research output and by the problem solving ability of their 
graduates. He also emphasised the mutual benefit to both 
universities of the formal collaboration agreement between 
UP and UU.

Research highlights

Vaccination as a method to control 
plant poisonings

Poisoning of livestock by cardiac glycoside-containing plants 
has the greatest economic impact of all plant-associated 
poisonings in South Africa. Collectively they are held responsible 
for 33% of all mortalities from plant poisonings of cattle and 
10% of those in small stock. A practical way to control these 
plant poisonings could be by immunisation of the animal. 
However, most phytotoxins are not immunogenic due to 
their small molecular size and, in order to induce immunity 
following parenteral administration to an animal, must first 
be coupled to carrier proteins. A prophylactic ‘krimpsiekte’ 
vaccine was synthesised by conjugation of one of the 
poisonous principles (cotyledoside) to bovine serum albumin. 
The efficacy of the cotyledoside-conjugate in inducing an 
immunological response was ascertained in rabbits and 
sheep by determining cotyledoside antibody titres with a 
self-developed ELISA using cotyledoside-hen ovalbumin as 
antigen. The formation of anticotyledoside antibodies was 
detected in both rabbits and sheep following immunisation 
with the cotyledoside-protein conjugate. Protection provided 
by the vaccine was demonstrated by challenging sheep 

Faculty of Veterinary Science
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with repeated, daily doses of cotyledoside administered 
intravenously at known toxic concentrations. This preliminary 
trial verified that the cotyledoside-protein conjugate does 
indeed induce protective anticotyledoside antibody titres in 
rabbits and sheep. In addition, the prophylactic potential of 
this ‘monovalent vaccine’ was demonstrated in the limited 
challenge study in the sheep. Thus, vaccination as a means 
of preventing ‘krimpsiekte’ seems to be quite feasible and 
deserves further investigation. This concept will now be 
extended to other cardiac glycoside-containing plants, such 
as tulp, to explore if naiïve cattle can be protected against 
poisoning. If a prophylactic vaccine can be produced, the 
incidence of and mortalities caused by this economically 
important plant poisoning could be curtailed.

Prof CJ Botha 
Paraclinical Sciences
+27 12 529 8023
christo.botha@up.ac.za

Pro-inflammatory mRNA response in 
racehorses 

Horses performing strenuous exercise frequently develop 
exercise-induced pulmonary haemorrhage (EIPH). 
Intrapulmonary blood accumulation causes small airway 
inflammation and may impair gaseous exchange. 
Bronchoconstriction may develop secondary to the 
bronchiolitis leading to increased pulmonary resistance and 
exacerbation of EIPH. The researchers recently demonstrated 
that racehorses have increased prevalence and severity of 
EIPH at sea level compared to high altitude. Intra pulmonary 
pro inflammatory cytokines may modulate pulmonary 
inflammation and enter the venous bloodstream. Our aim was 
to identify venous inflammation by measuring cytokine mRNA 
expression in racehorses with EIPH in South Africa, a racing 
jurisdiction that does not permit race day administration of 
furosemide, and in which horses race at both sea level and 
at high altitude. A prospective, cross-sectional study of pre-
enrolled thoroughbred racehorses competing in flat races at 
high altitude (1.450 m above sea level) and at sea level was 
performed between 1 August and 19 November 2005. After 
tracheobronchoscopy was performed within 120 minutes 

post-race, the presence and severity of EIPH was graded (0 to 
4) and venous blood collected from ten horses in each grade 
classification at both altitude and sea level. Blood collection 
was repeated 72 hours later. Following RNA isolation and cDNA 
synthesis by reverse transcriptase, real-time PCR was used to 
detect equine cytokine-specific mRNA for IL-1, 6 & 10, INF-?, 
and TNF-?. Data was normalised to the RQ of the grade 0 EIPH 
samples. Data was analysed using Spearman’s test, ANOVA 
and Holm-Sidak t-test for multiple comparisons. P <0 .05 was 
considered significant. Compared to racing at altitude, horses 
racing at sea level had increased pro inflammatory cytokine 
expression (p < 0.001), especially horses with a grade 3 vs 2 
and 0 EIPH (p < 0.05). Racehorses at sea level with a grade 4 
vs.  0, 1 and 2 EIPH expressed increased IL-6 (p < 0.05), while 
greater IL-10 expression was present in horses with grade 3 vs 
0 and 2 EIPH (p < 0.05). Overall, there was greater expression 
of IL-6 (p = 0.046) and TNF-? (p = 0.005) at sea level which 
increased with increasing severity of EIPH. It is conclude that 
racing at sea level seems to be associated with increased 
inflammatory cytokine mRNA production in venous blood as 
compared with high altitude. 

Equine neonatal intensive care unit 

Veterinary internists need to prognosticate patients quickly 
and accurately in a neonatal intensive care unit (NICU). This 
may depend on laboratory data collected on admission, 
the cost of hospitalisation, length of stay (LOS) and mortality 
rate experienced in the NICU. Therefore, a research team 
conducted a retrospective study of 62 equine neonates 
admitted to a NICU of a private equine referral hospital to 
determine the prognostic value of venous clinicopathological 
data collected on admission before therapy, the cost of 
hospitalisation, LOS and mortality rate. The WBC count, total 
CO2 (TCO2) and alkaline phosphatase (ALP) were significantly 
higher (P ? 0.05) and anion gap lower in survivors compared 
with non-survivors. A logistic regression model that included 
WBC count, haematocrit, albumin/globulin ratio, ALP, TCO2, 
potassium, sodium and lactate, was able to correctly predict 
mortality in 84% of cases. Only the anion gap proved to be 
an independent predictor of neonatal mortality in this study. 
In the study population, the overall mortality rate was 34%, 
with the greatest mortality rates reported in the first 48 hours 
and again on day six of hospitalisation. Amongst the various 
clinical diagnoses, mortality was highest in foals after forced 
extraction during correction of dystocia. Median cost per 
day was higher for non-survivors while total cost was higher 
in survivors.

Eimeria macusaniensis infestation 

The research team studied 15 llamas and 34 alpacas 
between three weeks and 18 years old with faecal oocysts 
or intestinal coccidial stages morphologically consistent 
with Eimeria macusaniensis. They found that many severely 
affected camelids had signs of lethargy, weight loss, 
decreased appetite, and diarrhoea. Camelids with clinical 
infection also commonly had evidence of circulatory shock, 
fat mobilisation and protein loss. Non-surviving camelids 
also had evidence of shock, edema, bile stasis, renal 
insufficiency, hepatic lipidosis, muscle damage, relative 
haemoconcentration and sepsis. Postmortem examination 
frequently revealed complete, segmental replacement of 
the mucosa of the distal portion of the jejunum with coccidial 
meronts and gamonts. For 17 of 42 camelids, results of initial 

The University of Pretoria's Equine Research Centre is
recognized by the industry as a centre of excellence.
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faecal examinations for E. macusaniensis were negative. 
Most camelids admitted alive were treated with amprolium 
hydrochloride, plasma and various supportive treatments. 
Fifteen of the thirty treated camelids died or were euthanised. 
Findings suggest that E. macusaniensis may be an important 
gastrointestinal tract pathogen in camelids of all ages. Clinical 
signs were frequently non-specific and were often evident 
before results of faecal examinations for the parasite were 
positive. As with other coccidia, the severity of the disease 
was probably related to the ingested dose, host immunity, 
and other factors. The clinical and herd relevance of positive 
faecal examination results must be determined. 

Dr MN Saulez
Companion Animal Clinical Studies
+27 12 529 8491
montague.saulez@up.ac.za

Spirocercosis

Spirocerca lupi is a nematode of worldwide distribution, but it 
is most commonly found in tropical and subtropical areas with 
an increasing incidence in South Africa. Dogs are the definitive 
hosts and become infected by ingesting dung beetles that 
contain the larvae. After ingestion the larvae are liberated in 
the stomach and migrate via the aorta to the oesophagus 
where they form nodules. The latter may undergo neoplastic 
transformation. The typical clinical signs include regurgitation, 
vomiting, dysphagia and weight loss, together with non-
specific signs such as pyrexia. Acute death may also occur 
due to aortic rupture. The department has published research 
on aberrant migration of the larvae resulting in neurological 
disease, as well as aortic thrombosis leading to embolism of 
the hind legs. A recent international congress presentation 
looked at clinicopathological differences between dogs with 
benign and malignant spirocercosis-induced oesophageal 
nodules which showed that hypertrophic osteopathy was only 
associated with malignant transformation of the Spirocerca-
induced oesophageal lesion. This may provide a clue 
as to the pathogenesis of the malignant transformation. 
A commissioned review article was published under the 
authorship of a multidisciplinary faculty team. A long-term 
prospective study has just been launched by the department 
in co operation with other departments to gain a better 
understanding of this debilitating and common disease. 
Research will concentrate on improving diagnostic methods 
such as diagnostic imaging and faecal examinations, 
gaining a greater understanding of the pathophysiology of 
the disease, control mechanisms and determining the factors 
involved in why nodules become neoplastic. The latter may 
have applications in generating a greater understanding of 
oesophageal neoplasia in other species and in man. 

Prof R M Kirberger
Companion Animal Clinical Studies   
+27 12 529 8270
robert.kirberger@up.ac.za

Using crocodile urine as a 
diagnostic sample 

Crocodiles are surviving representatives of the dinosaurs. 
In structure, and probably also in habits, crocodiles have 
changed little since the dinosaur era, which ended some 
seventy million years ago. Crocodiles, as top predators in 
the aquatic ecosystem, are considered to be valuable 
bioindicators of aquatic pollution. Scientists studying the 
effects that aquatic pollutants have on crocodiles must 
rely solely on blood samples to monitor these effects. 
However, the research team discovered that an additional 
biological sample, urine, can easily be collected from live 
crocodiles. Collection of urine from the cloaca is a simple 
and atraumatic procedure. An ordinary dog urinary catheter 
is used to collect ‘clean’ urine from the urodeum in the 
cloaca. Separation of urine from faeces in the cloaca of 
the crocodile is very similar to that in the ostrich. The faeces 
are stored in the rectum (coprodeum) and held back by 
a powerful sphincter (coprodeal sphincter) separating 
the coprodeum from the urodeum. The urinary catheter is 
inserted via the cloacal opening and is gently pushed in a 
cranial direction. The urodeum is not far from the cloacal 
opening. This collection technique could easily be used by 
any scientist with no previous clinical experience. Seeing that 
urine is routinely used in human and other animal patients 
to diagnose endocrine problems, it could be a valuable 
sample for crocodiles. However, not much work has been 
done on crocodile urine! Urine steroid profiling in humans can 
be indicative of numerous endocrine dysfunctions, including 
enzyme deficiencies or excesses, and reproductive, adrenal 
and thyroid disorders. Establishment of reference values for 
steroid metabolites in crocodilians could enable us to use 
steroid profiling as an indicative tool of endocrine disruptive 
pollution.

Dr JG Myburgh
Paraclinical Sciences
+27 12 529 8350
jan.myburgh@up.ac.za

Development of an electronic 
predictive system to treat 
Haemonchus

Haemonchus is the most pathogenic nematode parasite 
in the small ruminant industry, and resistant populations of 
the parasite occur widely disseminated in the world, with 
some of them resistant simultaneously to every applicable 
anthelmintic group. Based on the FAMACHA© method of 
clinical classification of anaemia, applicable to targeted 
selective treatment, the framework for a simulation model was 
developed that takes into account the climate and animal 
biological variables such as haemoglobin levels and body 
mass to evaluate the risk of haemonchosis in sheep during 
the actual worm season. The results indicated that under the 
conditions where the data were generated, the FAMACHA© 
system is sensitive enough, and adequately specific, to 
detect anaemic sheep despite some misclassification. 
The application of receiver operating characteristic curve 
analysis to the FAMACHA© method to select FAMACHA© 
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categories for treatment was in agreement with the findings 
that misclassification on any farm would of necessity require 
that, unless the evaluators concerned are retrained, different 
treatment thresholds would have to be implemented to 
achieve the same test sensitivity on other farms. Although the 
application of the receiver operating characteristic method 
requires the use of dedicated software, especially if large 
data sets are analysed, it was found to be an accurate and 
valid way of indicating FAMACHA© threshold categories 
for treatment on both farms, for a desired sensitivity. A 
previously published multiple regression model was modified 
to incorporate stochasticity in the FAMACHA© category 
proportions and the body mass of sheep in order to simulate 
probable worm count. The fluctuations in simulated worm count 
adequately reflected the changing epidemiological situation 
of haemonchosis as indicated by temporal histograms of 
differential FAMACHA© proportions in flocks. The model was 
most sensitive to changes in FAMACHA© proportions in the 
sample, followed by increasing variability in body mass as 
a worm season progressed. Furthermore, for a given class 
of animal, a range of probable haemoglobin values could 
be associated with a pre selected threshold worm burden. 
The model was sensitive to blanket drenching events, as a 
lower intensity of infection was predicted immediately after 
blanket drenching in all samples. The model is the prototype 
of an electronic predictive system that will enable farmers to 
make optimal decisions about when to treat their animals for 
Haemonchus, if at all, in order to delay the onset of resistance 
to anthelmintics. 

Dr JA van Wyk
Tropical Diseases
+27 12 529 8380
jan.vanwyk@up.ac.za

Theileriosis research 

A real-time polymerase chain reaction (PCR) assay based 
on species-specific sequences in the 18S ribosomal RNA 
gene has been developed for detection of Theileria parva 
infections in buffalo and cattle. The assay has proven to be 
more sensitive and specific than previous tests for T. parva 
and has been adopted by the Agricultural Research Council  
(ARC)Onderstepoort Veterinary Institute - as a test of choice 
for diagnosis of T. parva infections. South African T. parva 
isolates have been characterised by PCR-RFLP analysis 
of the p67, p104 and polymorphic immunodominant 
molecule (PIM) genes in collaboration with the Institute of 
Tropical Medicine, Antwerp, Belgium. Phylogenetic analysis 
of sequence data obtained for the p67 and PIM genes is in 
progress. The research team believes that the outcome of 
this work will help to establish whether South Africa is at risk of 
a recurrence of East Coast fever. Currently, there is ongoing 
work on the characterisation of Theileria sp (buffalo) and 
other undescribed Theileria species present in African buffalo. 
In mixed infections with T. parva, the presence of Theileria 
sp (buffalo) compromises the sensitivity of the real-time 
PCR assay in buffalo, and other previously uncharacterised 
Theileria species could further complicate the diagnosis of 
T. parva. Preliminary results indicate that there is some extent 
of genetic diversity in the 18S rRNA gene among isolates of 
Theileria sp (buffalo). Using comparative genomics, we aim 

to identify a new gene target specific to T. parva that can be 
used for the development of a new real-time PCR assay that 
will be highly specific for the detection of T. parva in buffalo 
and cattle. 

Dr MC Oosthuizen
Veterinary Tropical Diseases
+27 12 529 8390
marinda.oosthuizen@up.ac.za

 

Heartwater research 

Heartwater is a lethal disease of domestic and some wild 
ruminants that occur throughout sub-Saharan Africa. It is 
caused by an intra-cellular tick borne organism, Ehrlichia 
ruminantium, and approximately 150 million domestic 
livestock are at risk throughout the endemic area. The annual 
economic costs of tick control, animal deaths and production 
losses amount to tens of millions of rands per annum in South 
Africa, and yet there is no effective vaccine against the 
disease. The National Research Foundation (NRF) funds two 
heartwater research projects that aim to develop an effective 
recombinant vaccine. These are being undertaken as a 
collaboration between the Department of Veterinary Tropical 
Diseases (DVTD), the Onderstepoort Veterinary Institute (OVI) 
and the Bioinformatics Unit of the Department of Biochemistry 
at the University. One of these projects has identified potential 
vaccine candidate genes from the genome sequence of E. 
ruminantium, which are then expressed in vitro and screened 
to determine whether they stimulate immune responses in 
cells taken from animals immune to heartwater. Genes that 
give promising results in the process are then tested as an 
experimental vaccine formulation in sheep for their ability to 
stimulate protection against the disease. The other project aims 
to identify vaccine candidate genes by a different process. A 
virulent strain of E. ruminantium has been attenuated so that it 
no longer causes disease, although it still infects both animals 
and ticks. Expression profiles of the attenuated and virulent 
strains are being compared in order to identify genes that 
are implicated in infectivity and virulence, and these too will 
be tested in the experimental vaccine formulation described 
above. This work has produced numerous publications 
in  international scientific literature over several years and 
students have been and are being trained, at both MSc and 
PhD levels. 

Prof BA Allsopp
Veterinary Tropical Diseases
+27 12 529 8426
basil.allsopp@up.ac.za
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Library services
The Department of Library Services is involved in a number of 
national e-research initiatives, including:

Digital curation

Network of Data and Information Curation Centres (NeDiCC) 
data sets can be some of the most important products of the 
research process, but they have traditionally not been shared 
and their curation happens ad hoc. The recent ICT-enabled 
explosion in data collection and data distribution capability 
has focused attention on the potential value of securing and 
sharing these expensively created databases in a systematic 
fashion. Concomitant establishment of standards, procedures 
and repositories to give effect to this has emerged in leading 
research countries. In South Africa, a group of stakeholders, 
including the University, started an initiative to create a 
NeDICC. Parallel with this, the publication of the principles and 
guidelines for access to research data from public funding, 
designed to give shape to the Organisation for Economic 
Cooperation and Development (OECD) Declaration on this 
topic, led to a Department of Science and Technology (DST) 
Workshop to review the policy implications of South Africa’s 
commitments in terms of this declaration. This workshop 
was held from 27 to 28 September 2007. Various actions for 
follow up were identified. UP was represented on the steering 
committee by Dr Heila Pienaar
. 

Malaria Virtual Research Environment

The purpose of a Virtual Research Environment (VRE) is to 
help researchers in all disciplines manage the increasingly 
complex range of tasks involved in carrying out research. 
A VRE will provide a framework of resources to support the 
underlying processes of research on both small and large 
scales. This malaria VRE initiative is a combined University, CSIR 
project that reports to the Southern Education and Research 
Alliance (SERA) relationship management. During 2007, 
several interviews were held with malaria researchers from 
UP, the CSIR, the University of Cape Town (UCT), University of 
Stellenbosch (US) and the Medical Research Council (MRC). 
The interviews focused on ‘a day in the life’ of a malaria 
researcher and also established if researchers are aware of 
future technology needs that will improve their efficiency and 
creativity. The project leaders, Dr Heila Pienaar (UP) and Dr 
Martie van Deventer (CSIR) created a conceptual model of 
the systems, tools, processes and workflows and that need 
to be integrated to improve efficiency and creativity in 
malaria research. These findings were validated by building 
a demonstrator of the proposed Malaria VRE. The next step 
will be to develop a prototype VRE for use by the South 
African Malaria Initiative (SAMI), an initiative of the African 
Centre for Gene Technology (ACGT) and a quotation for this 
development has already been received.

Impact of the library’s e-information 

strategy

The e-information strategy is in the process of making a huge 
impact on the University’s library and national/international 
endeavours as it is progressing to enable digital scholarship. 

Examples of the strategy’s achievements include:

Creation of the e-service, which is primarily responsible •	
for the implementation of the e-information strategy.
Creation of several library e-steering committees •	
responsible for developing and co-ordinating specific 
e-initiatives.
Development and implementation of the UP digital •	
research repository, UPSpace (https://www.up.ac.za/
dspace/). 
Google Scholar and Scholar SFX as global search engine •	
of the library’s electronic sources. (http://0-scholar.
google.com.innopac.up.ac.za/). The library also bought 
the commercial SFX link resolver in 2007.
Creation of a digitisation centre and establishment of •	
several UP digitisation projects. The University is the first 
in South Africa to buy the Digibook 10000RGB scanner. 
It also obtained scanners for microfiche/microfilm, 
slides and audio (http://www.ais.up.ac.za/aisintranet/
aisnewsjan1/).
Started with the development and implementation •	
of the Open Scholarship strategy (thesis, dissertations, 
journal articles).
Started an e-books collection project.•	
Development of the skills of library staff (conferences, •	
workshops, courses, etc).
Marketing of the library’s e-strategy, e-products and •	
e-services at UP, countrywide and internationally. 
Several institutions have visited the library to gain more 
information on these initiatives. The UP executive supports 
this strategy.

This strategy was revisited in November 2007 and a new 
strategy was created with the main focus on the creation of 
an e-environment for scholarship at UP. Steering committees 
will be co-responsible for governing this strategy for the benefit 
of UP scholarship. 

Dr H Pienaar
Library Services
+27 12 420 2020
heila.pienaar@up.ac.za

e-Support for research



152 Re s e a r c h Re p o r t 2 0 0 7

e
-S

up
p

o
rt

UPSpace: open access institutional 
research repository

UPSpace, the University’s institutional repository, consists 
of a set of services that the University offers to members of 
its community for the management and dissemination 
of research materials created by the institution and its 
community members. It is essentially an organisational 
commitment to the stewardship of these materials (in digital 
format), including long-term preservation where appropriate, 
as well as organisation and access or distribution. Through 
providing this set of services, the visibility, usage and impact 
of research conducted by UP researchers are enhanced. 
At the same time it has an influence on the open access 
movement at national and international level. (https://www.
up.ac.za/dspace/). All faculties and their departments are 
represented on UPSpace, and a wide variety of research 
material is covered, amongst others:

scholarly publications (journal articles)•	
historical and archival material•	
popular research material•	
unpublished research material•	
inaugural addresses•	
conference proceedings•	
image and sound files•	

The total number of full text items archived on UPSpace is 
2 495. Regarding involvement at national and international 
level, the University has been very active during the past year 
and collaborated with many colleagues from other institutions 
on institutional repositories, for example, representatives from 
The South African Regional Universities Association (SARUA), 
Eskom, South African National Parks(SANPark), the Universities 
of Botswana, Zimbabwe, Johannesburg and the University 
of South Africa (Unisa). Unisa approached the University to 
consult with them on setting up their institutional repository. 
One highlight at an international level is the co-ordinating 
of a session on Digital Curation during the 1st African Digital 
Conference to be held on 12 and 13 February 2008, at the 
CSIR, under the auspices of the Department of Science and 
Technology, Academy of Science of South Africa (ASSAf), 
National Research Foundation (NRF), Human Sciences 
Research Council (HSRC), CSIR and UP. 

Ms I Smith
Library Services
+27 12 420 3082
ina.smith@up.ac.za

Repositories

The OpenUP/research articles collections showed phenomenal 
growth during 2007. OpenUP is the open access collection of 
published research articles authored and co-authored by the 
University’s staff and students while affiliated with the University. 
OpenUP comprises 134 research articles collections, which 
represent all the faculties and departments of the University. 
The research articles are identical in content to their published 
counterparts and complement the annual research report. 
The submissions were done by lecturers, Library Services 

information specialists, students and the OpenUP office. The 
OpenUP office reached the aim of being the first collection to 
archive a total of 1 000 items in October 2007 and is by far the 
biggest collection in UPSpace at the moment. Reaching the 
1 000 target is only one of a series of goals that the OpenUP 
office wished to achieve and other procedures have also 
been set into motion to populate this collection en masse in 
2008. (https://www.up.ac.za/dspace/handle/2263/76)
 

Ms E Olivier
Library Services
+27 12 420 3719
elsabe.olivier@up.ac.za

Ms M Hammes
Library Services
+27 12 420 2845
monica.hammes@up.ac.za

New collections added on UPSpace

Woodhouse Rock Art Collection: The aim of this project is to 
use the UPSpace platform to make the colour slides of Mr Bert 
Woodhouse’s collection of South African rock art available on 
the Internet and to enrich these digital images with explanatory 
metadata. A start was made by selecting fifty slides, scanning 
them, making them information rich and placing them on 
UPSpace. These images’ associated metadata contain all 
the information prescribed by the internationally accepted 
Dublin Core Registry for metadata. The metadata include 
a controlled vocabulary for subject retrieval, as well as 
interpretive descriptions, written by a subject expert, for all 
items without revealing the exact locations of the rock art 
sites, which may otherwise become subject to vandalism. 
The Woodhouse Collection is accompanied by a technical 
database containing information about the methods used 
for digitisation and electronic archiving. (https://www.up.ac.
za/dspace/handle/2263/595).

Ms R Groenewald
Library Services
+27 12 420 3876
ria.groenewald@up.ac.za

Mr D Kruger
Library Services
+27 12 420 2808
danie.kruger@up.ac.za

Dr S Ouzman
Anthropology and Archaeology
+27 12 420 2497
sven.ouzman@up.ac.za

Mr P van der Merwe
Library Services
+27 12 420-2808
pieter.vandermerwe@up.ac.za
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148-149
82-83

11,75-78
66-72

Grobbelaar
Grobbelaar
Grobler
Groenewald
Gryzenhout
Gummow
Gupta
Hall
Hammes
Hancke
Hansungule
Harding
Hassan
Hassen
Hattingh
Heath
Heydenrych
Heyns
Heyns
Howie
Huismans
Jansen van Rensburg
Jintao
Jordaan
Joubert
Joubert
Joubert
Kearsley
Ker
Kirberger
Kirsten
Koch
Kok
Koornhof
Korsten
Kriek
Kriel
Kritzinger
Krüger
Kruger
Kruger
Kruger
Kuye
Labuschagne
Lall
Lange
Le Roux
Le Roux
Le Roux
Le Roux
Liebenberg
Lis
Lo
Lotz
Louw
Louw
Louw
Louw
Lubuma
Majozi
Malherbe

M
S
J
R
M
B
R
JH
M
G
M
A
RM
A
A
ET
M
CH
PS
SJ
H
E
H
KI
J
F
A
E
JA
RM
JF
SF
S
C
L
J
L
A
PE
M
D
M
JO
N
N
J
F
S
J
E
L
J
L-CJ
S
AI
B
L
AS
JMS
T
J

132
49

118
152

18-19,126,134
8

11, 80
83-84

152
8,47-49

121-122
130

10,128
13,137

8,13,16-17
86
95

10,120
99-100

37-38
10
10

5
131-132

10
11

111
66-72

10
149

7,10
83

101
80

10,137
31

118
44-46

116
11

152
80
85

137
137-138

12
97
70

141
99

101-102
23-25

11
10

9,136
57-58

122
124-125

10,130-131
8,13-14,92,95

10
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Schoeman
Scholtz
Schutte
Schutte
Scott
Skelton
Slabbert
Slippers
Smit
Smith
Smulders
Stander
Steenkamp
Steenkamp
Steyn
Steyn
Steyn
Stipinovich
Ströh
Swan
Swanepoel
Taylor
Theron
Theron
Thomas
Thompson
Tossel
Vadasz
van Aarde
van Aarde
van Aswegen
van Brummelen
van der Merwe
van der Merwe
van der Merwe
van der Merwe
van der Merwe
van der Schyf

van der Watt
van der Westhuizen
van Dijk
van Eck
van Heerden
van Heerden
van Hoven
van Marle-Koster
van Onselen
van Rensburg
van Rooyen
van Schoor
van Staden
van Vuuren
van Vuuren
van Wyk
van Wyk
van Zyl
Vandeyar
Venter
Venter
Verschoor
Viljoen
Viljoen
Visser
Vorster
Vos
Webber-Youngman
Wichmann
Wilke
Wingfield
Wingfield
Wolff
Wood
Woolman
Xia
Yadavalli

NJ
CH
CF
CH
TJ
AM
J
B
E
I
S
H
V
E
JL
GJ
M
A
A
GE
DW
JRN
AJ
K
PJ
RJ
G
JJ
AG
RJ
HJ
AC
C
SW
A
IA
P
DB

JG
PJ
HG
E
WFP
JH
W
E
C
A
E
AN
CW
JJ
SJ
AE
JA
WB
S
F
PM
JA
PR
FJ
PJ
Q
CJA
R
J
DN
BD
MJ
E
P
SC
X
VSS

82
10,23
31-36

94
10,124
73-74

17
11,133-134

11,12
152

86
115-116

8,17
133-134

9
141,143-144

10,107
117

10,126-128
147

116-117
10

110
117

12
102
108
100

10
10
88

9
12

12,106,109
117
121
152

81

10
7

12
40-41

10
83

128-129
130

23-25
99

44-46
108

12
81
95
10

150
12

9,13,15
134-135

146
135

78
10,122

10
80-81

141
102
113
101

8,20-21
22

11,118-119
116

11
10
99
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Leading research to greater 
heights
Mr Dhesigan Naidoo was appointed as Director: Research 
and Innovation Support at the University of Pretoria in January 
2008. This portfolio combines the previous research support 
function with a new innovation support function. Mr Naidoo 
will manage the overall research portfolio of the University and 
provide strategic direction to the various faculties, schools 
and centres.

The Research Office also manages all external strategic 
research relationships of the University, including those with the 
Department of Science and Technology (DST), the Department 
of Education, other national and provincial governments, 
the National Research Foundation (NRF) and other science 
councils, private sector players and universities.

Before joining the UP, Mr Naidoo was the Group Executive: 
Deputy Director-General: International Co-operation 
and Resources at the DST. In this position, Mr Naidoo was 
responsible for, amongst others, securing the flow of scientific 
knowledge and resources into South Africa. He negotiated, 
developed and implemented several bilateral and multi-
lateral agreements and managed South Africa’s participation 
and leadership in several international forums.

As a member of the DST Executive, Mr Naidoo participated 
in all strategic decision-making and oversight of the 
implementation of the national Research and Development 
Strategy. He is a Council member of the African Institute 
of South Africa. Prior to serving as a Chief Director in the 
Department of Environment Affairs and Tourism, he lead an 
inter-department team at the World Summit on Sustainable 
Development (WSSD) held in South Africa in2002

Mr Naidoo is currently working towards a PhD (Engineering) 
at the Institute for Technological Innovation at the University 
of Pretoria. He holds a BSc (Hons) in Biochemistry from the 
University of Durban-Westville, and an MSc (Medicine) and 
a Postgraduate Diploma in Health Management from the 
University of Cape Town.

For the past decade, UP has been the country’s leading 
research university in terms of research outputs produced 
annually, and Mr Naidoo aims to ensure that it sustains this 
leadership position.

Mr Dhesigen Naidoo
Director: Research Support 
+27 12 420 2867
dhesigen.naidoo@up.ac.za

Mr Dhesigan Naidoo
Director: Research and Innovation Support
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